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ll'J;  Hampton  Creek  anil  Bar,  Va.,  XaiiHCnioiid  Kiver,  V.i.,  IW;  CliieUaLoiuiiiv 
Kiver,  Va.,  151;  AiniHUiatlos  Jilver,  Va.,  iiiland  water  loiitoliom  .Vorfiilkllail.or, 
Va.,  to  AII>eiititrti)  Souitil.  N.  C,  t1iroii|;li  Currituck  Suiiuil,  152;  North  Liiiiding 
Hivtr,  V».,  DDd  X.  C,  153. 
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E  ciiAKOK  OK  Maj.  W.  S,  Staxton,  CoiiP.'J  r 


^:    PiiH.]!.. 


,  \.  c, 


etsantan  liivM,  Va.,  ir>l;  Roanoke  River,  N.  C,  Vxi;   Paniiiiotank   Kiv 

Mackem  Creek,  N.C..  l.">6;  Ocraioko  Inlet,  N.  C,  l^'isiiint;  Cicek,  >",<'.,  I.i7:  rmn- 
Uco  Slid  Tar  River,  N.  C,  Contcntnia  Creek,  K.  C,  15S;  Trout  River,  N.  C.  !">;»; 
Senite  Elver,  K.  C,  IfiO;  inlnud  natemay  lioturocn  Newberiie  and  Huaiilbrt,  S.C, 
barlior  at  Bcaiifnrl,  N.  C,  IGl ;  iidaud  waterway  between  Dcanfurt  Harlior  and 
New  Kiver,  N.  C,  162;  inland  waterway  liotween  Kow  River  and  Swansboio, 
K.  C.,J*>w  River.  N.  C,  163;  North  East  (Cape  »ar)  River,  N.  C.,  Illnek  Rtver, 
V.  C.  161;  Cnpo  Fear  River,  X,  C,  above  WiliiLiiiKWm,  Caim  >'ear  KiviT,  N.  C, 
•tand  below  Wilminglon,  IIS;  I.oekivfioils  Folly  llivcrX.C,  lliT;  Vailkici  River, 
B.C.,  harbor  at  Oeortietowu,  H.  C,  1(W;  Wiii.vitw  Hay,  S.  C,  reinoviuf;  BmikeB 
T«iMl9  91  CT»il  obstructing  or  endau^eriug  navi^ution,l(KJ, 
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iKJ;  removinj]:  sunken  vessels  or  craft  obbtiucting  or  cudaug 
uininatioii  jnid  (juvvcyj  97, 


CONTENTS.  Ill 

In  the  cnAKGE  of  Capt.  Thomas  L.  Casey,  Co«p»  of  Enoinkers— 

SumpawanuK  Inlet,  N.  Y.,  Caunrsie  Bay,  N.  Y.,  98;  ShoojjKliratl  Bay,  N.  Y.,  00; 
Arthur  Kill,  N.  Y.  and  N.  J.,  100;  channel  hetwceu  .Staton  Island  and  New  Jer- 
8oy,  101;  Passaic  Kiver,N.  J.,  102;  Elizahtth  tiiver,  N.  J.,  103;  Kahwav  Riv<  r,  N. 
J.]  Raritan  River,  N.  .I.,.104;  South  River, N.  .7.,  105;  Keyport  llarhor/X.  J.,  106; 
Malta  wan  Creek,  N.  J.,  107;  Shoal  Harbor  and  Compton  Creek,  N.  J.,  Shrewsbury 
River,  N.  J.,  108;  Manasqnan  River,  K.  J.,  100. 

In  the  charge  of  Maj.  C.  W.  Raymond,  Corps  of  Enoixeers— 

Delaware  River,  Pa.  and  N.  J.,  110;  harbor  between  Philadelphia  Pa.,  and  Camden, 
N.  J.,  112:  Schuylkill  River,  Pa.,  113;  ice  harbor  at  Marcus  Hook,  Pa.,  114;  ice 
harbor  at  headot'  Delaware  Bay,  Del.,  construction  of  iron  pier  in  Delaware  Bay, 
near  Ia^wcs,  Del.,  115;  Delaware  Breakwater,  Del.,  116;  Raneoeas  River,  N.  J.,  117; 
Alloway  Creek,  N.  J.,  118;  Maurice  River,  N.  J.,  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  examination,  110. 

In  the  charge  of  William  F.  Smith,  United  States  Agent,  Ma.ior  of  Engi- 
neers, U.  S.  Army,  Retired — 

Wilmington  Harbor,  Del.,  120;  ice  harbor  at  Now  Castle,  Del.,  Ai)poquinnimink 
River,  Del.,  Smyrna  River,  Del.,  121;  Misiiillion  Creek,  Del.,  122;  Broadkiln 
River,  Del.,  inland  waterway  from  Chincoteague  Bay,  Va.,  to  l>elawarcBay  at  or 
near  Lewes,  Del.,  123;  Sus(|uehanna  River  above  and  bchnv  Havre  de  Grace,  Md., 
North  East  River.  Md.,  124;  Elk  River,  Md.,  125;  Fairlee  Creek,  Md.,  Chesler 
River,  Md.,  from  Crumpton  to  Jones  Lauding,  126;  Choptank  River,  Md.,  Cam- 
bridge Harbor.  Md.,  127;  Wicomico  River,  Md.,  128;  Manokin  River,  Md.,  Onau- 
eock  Harbor,  Va.,  120;  harbor  at  Cape  Charles  City,  Va.,  and  a])proaches  by 
Chcnton  Inlet,  130;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  examinatfous  and  surveys,  131. 


In  the  charge  of  Col.  William  P.  Craighill,  Corps  of  ENtJiNEERf 
Patapsco  River  and  channel  to  Baltimore,  Md.,  132;  blames  River,  Va.,  134. 

In  the  charge  of  Maj.  Charles  E.  L.  B.  Davls,  Corps  of  En(;ineers — 

Pot/omac  River  at  Washington,  D.  C,  136;  Potomac  River  at  Mount  Vernon,  Va.. 

_  138;  Oecoquan  Creek,  Va.,  130;  Aquia  Creek,  Va.,  110;  harbor  at  Breton  Bay, 
Eeonardtown,  Md.,  Nomini  Creek,  \a.,  141;  Patuxent  River,  Md.,  142;  Rappahan- 
nock Ifiver,  Va.,  1/rbana  Creek,  Va.,  143;  York  River,  Va,  M4 ;  Mattaponi  River, 
Va.,  115;  Pamunkey  River,  Va.,  examinations  and  surveys,  116. 

In  the  charge  of  Liect.  Edw.  Burr,  Corps  of  Engineeks — 


River,  Va.,  and  N.  C,  153. 

In  the  charge  of  Maj.  W.  S.  Stanton,  Corps  of  Engineers — 

JStaunlon  River,  Va.,  15-1;  Roanoke  River,  N.  C,  155;  Pasquotank  River,  X.  C, 
Mack«*VH  Creek,  N.  C..  15(>;  Ocracoke  Inlet,  N.  C,  Tisljing  Creek,  N.  ('.,  157:  Pam- 
lico and  Tar  River,  \.  C.,  Contentuia  Creek,  \.  C..  15S;  Trent  River,  X.  (;.,  bV); 
Ne,us(?  Hiver,  X.  ('.,  160;  inland  waterway  between  X^ewbernr  and  Beauforl.  N.  C., 
harbor  at  lU-aiilnrt,  X'.  C.,  H)l ;  inland  waterway  between  Bcnufort  Harbor  and 
N<*w  River,  X'.  C,  162;  inland  waterwav  Ix.'tween  New  River  and  Swansboro, 
N.  C,  New  River.  X.  C,  163;  Xorth  East' (Cape  Fear)  River,  N.  C.,  lilaek  River, 
N.  C,  161;  ('ape  Kear  River,  X.  (?.,  above  Wilmington,  Cape  Fear  River,  X.  C, 
nt  and  below  Wilnnugton,  h!5;  Lockwoods  Polly  l\iverX.(.\,  167;  Yadkin  River, 
Jn.  C'..  harlMir  at  d'roi 'ictown,  .S.  C,  BhS;  Winynw  Bay,  S.  (.-.,  ren)oving  suukew 
YC-*«fivl«  or  eruft  obstructing  or  (tpdangeviug  navi;t;atiou,160. 


IV  CONTENTS. 

In  the  ciiakoe  of  Capt.  Fukderic  V.  Aiujot,  Cokps  of  Engin*eers— 

AVjic'i-ninaw  l?ivor,  N.  ('.  and  S.  C,  liiinihc.r  l?iv(*r,  X.  C.  and  S.  C,  170;  Littlo  Pedee 
Kiver,  S.  C,  Ciicat  Tedec  Kivrr,  .S.  C,  ("lark  IJivrr,  8.  C,  Min<rc)  (^ivek,  S.  C,  171; 
Santeo  Kivor.  s.  c'.,  \Vateiec  IJivor,  S.  (.-.,  172;  Con«»aioc  Kiver,  S.  C,  Clinrlestou 
Harbor,  8.  C;  17H;  At^hlcy  lliwv,  S.  C,  AVapn<»o  Cut,  JS.  C.  Kdisto  Hiver,  8.  C, 
174 ;  Salkahatcliic  Kiver,  S.  C,  IJeanl'ortKivcr,  S.  C,  removing  sunken  vessels  or 
cralt  obstructing  or  endangorin^  navigation;  175. 

In  the  ciiAKCJE  (H'  Capt.  O.  M.  Cakteh,  Corps  or  Kn<;ixeehs — 

Savannah  Harbor,  Ca..  175;  Savannah  Kivcr,  Cia.,  17C;  Daritn  Harbor,  Ga.,  Alt-a- 
niaba  IJivor,  (^a.,  177;  Oconee  Kiver.  Ga.,  Ocmulgec  Kiver,  Ga.,  178;  Brunswick 
Harbor,  (ia.,  .lekvl  Creek,  Ga.,  17J>;  (^uniljerJand  Sound,  Ga.  and  Tla.,  removing 
sunken  vessels  or  eraft  (distrneting  or  en(bnigering  navigation,  180;  examiuationfj 
and  surveys,  181. 

Ix  THE  ciiaikiE  of  Ma.i.  J.  C.  Malleuv,  C(»i:ps  of  Engineers — 

St.  .)<dins  Kivrr,  Ma..  182;  Oeklawaha  Kivcr,  Ehi.,  183;  V(dusia  Bar,  Fla.,  184;  har 
bor  at  St.  Au;;n:  tin»-.  Fla..  IJS.');  jiortbwest  enlrance,  Key  West  Harbor,  Fla.,  186 
Calo«»s;ihat«'bee  Uivrr,  Fla..  eliiinnel  of  Charlotte  liarbor  and  l*casc  Cr»'ok,  Fla, 
1.S7;  Sarasota  Fay,  Fla.,  Manatee  L'iver,  Fla.,  188;  Tanii>a  Hay,  Fla.,  180;  Witlila 
e«»oehee  Kiver,  Flu.,  lUO;  harbor  :\i  Cedar  Kevs,  Fla..  SuAvanee  Kiver,  Fla.,  101. 

In  the  <  iiahce  of  Capt.  Philip  M.  I'laiE,  Cokps  of  Enoineeks — 


eanahs  and  other  works  of  navigation  ou  Coosa  Kiver,  Ga.  a4id  Ala.,  CahabaKlve: 
Ala.,  L'Ol. 

In  the  ciiai:({E  of  Ma.i.  A.  N.  Damrei.l,  Corps  of  Enuinf.ers — 

Mobib»  Harbor,  Ala.,  lUaek  Warrior  Kiver,  Ala.,  from  Tiisealoosa  to  Daniels  Creel 
I'lMJ;  Wairior  and  T<unbi«ibec  rivers,  Ala.  and  Miss.,  207;  Noxubee  Kiver,  Misfi 
Fas<a.uoula  LMv.'r,  Miss.,  210;  Chiekasah:iy  Kiver,  IJluil' Creek,  Mis.s.,  JiealKive 
Mis:i.,  211;  har))or  at  Hiloxi,  Mis.s.,  IVarl  Kiver,  Miss.,  below  .Jaekson,  212;  IVa 
Kiver,  Miss.,  ln«twcen  .lackson  and  Carthage,  2Ki;  Fearl  Kiver,  Miss.,  between  Edi 
burg  and  Carthage,  l3ogue  Chitto,  La.,  214. 

In  the  (  HAiuiE  i.»F  Ma.t.  James  B.  Qi  inn,  Corps  of  Engineers — 

Inspection  of  the  impro\ement  of  the  South  Pass  of  the  Mississi|»]d  River,  Chefuuc 
Kiver,  an«l  Hogue  Falia,,La.,  215;  Tirkfaw  Kiver  and  its  tributaries,  Ea.,  2JL 
Amite  Kivor  and  liayou  Manehae.  La.,  Hayou  Latburehe,  La..  217;  Hayou  Ten 
bonne,  La.,  Layou  IMaquemine,  La..  218;  lbi^\ou  Courtableau,  La.,  219;  Bay* 
Teehe,  La.. mouth  and  passes  of  Caleasicu  Kiver,  La. ,220;  harbor  at  Sabine  Fai 
Tex.,  221 :  Sabine  Kiver,  Tex.,  NeeheH  Kiver,  Tex..  222;  removing  sunken  vessels 
eraft  (djslruetiug  or  endang«'ring  navigation,  examination,  223. 

In  the  cHAinjE  OF  Capt.  J<uin  Millis,  Coups  of  E.NrtiNEEiis — 

Securing  mouth  of  l>a\ou  Flaciuemiuc,  Tia.,  from  further  caving,  2215;  removi 
sunken  vessels  or  craft  obstructing  or  en<langeriug  navigation  in  MiiSsis.six)l»i  Ki^ 
below  Xow  Orleans,  La.,  221. 

IX  THE  (  HAPOE  OF  Ma.T.  ChaIH.ES  J.  Al.LEN.  C<»i:PS  OF  EnGINEEIIS — 

lOntranee  t.  alve.stiui  Harbor,  Tex.,  221 ;  whip  clianuel  in  Galveston  Day,  Tex.,  31 
Trinity  Kiv^r.  Tex..  220;  Cedar  liayou,  Tex.,  llufuilo  i^ayou,  Tex.,  harbor  at  B 
"*')»  Suiil  iago,  Tex.,  227 ;  exaiuiuatious  and  survey,  228, 


CONTENTS.  V 

WESTERN  RIVEKS. 

In  the  chakge  of  Capt.  J.  II.  Wili-akd,  Coups  of  Exgini'.kus — 

Red  River,  La.  and  Ark.,  229;  Heel  River  above  Fulton,  Ark.,  230;  Oiuirhita  aiul 
iilaok  rivers,  Ark.  and  I. a.,  231;  Bayou  D'Arboune,  I^a.,  Hnyou  ItMitliokinit^w,  Lu. 
and  Ark.,  232;  Bayou  Bu'iil',  La..  Tensas  River  and  Bayou  Maron,  La.,  233;  bayous 
Jiondcway  and  Vi(bil,  La.,  Big  I'lauk  River,  MiK.s.,  215-1;  Vazoo  Hiver,  Miss.,  235; 
Trhnhi  Lake,  Miss.,  TaHahalrlieo  River.  Miss.,  231*;  Steele  Hayou  and  NVjiHbiuut'.in 
Bayou,  Miss.,  237;  Bij<  iSunllowcr  River,  Miss.,  B.i«x  Hatelieo  River,  Tenn.,  238; 
Torked  Deer  River,  Trun.,  water-gau«;es  on  2kliss.issii>i»i  River  and  its  prinripal 
tributaries,  239;  survey  of  Cypress  Bayou  aud  the  lakes  bctAvecn  .lell'ci'son,  Tl-x., 
and  Slireveport,  La.,  240. 

In  thk  ciiakgk  of  Capt.  II.  S.  Tauer.  Corps  of  Encuxeehs — 

Removing  obslrnctions  in  Arkansas  River,  Arkansas  River,  2-11;  Eourrhc  Le  I'Vvrc 
Rivor,  Ark.,  Petit  Jean  River,  Ark.,  2445;  White  River,  Ark.,  Caclio  River,  Ark..  L'l  I ; 
l-.ittle  Red  River  Ark.,  Blaek  River,  Ark.  and  Mo.,  215;  Blark  River,  Mo.,  St. 
Francis  River,  Ark.,  246;  St.  Francis  River,  Mo.,  Little  River,  Mo.,  rxaminution 
and  survey^  247. 

In  the  ciiaiuje  of  Maj.  A.  M.  Mii.lei?,  Coups  of  Enc.ineehs — 

Removing  snags  and  wrecks  from  Mis8i.ssipi»i  River,  248;  Mississippi  River  between 
the  Ohio  and  Illinois  rivers,  240;  harbor  at  St.  Louis,  Mo.,  250;  Casconade  River, 
Mo.,  Osago  River,  Mo.,  251;  Kaskaskia  River,  111.,  252. 

In  the  charge  of  Maj.  A.  Mackenzie,  Corps  of  Engineers — 

Operating  snag  boats  and  dredge  boats  on  Upper  Mis8issip|)i  River,  Missjssi})pi 
River  between  Des  ^loiues  Rapids  and  moutli  of  Illinois  Iiiv«*r,  253;  l)es  Moines 
Rapids,  Mississii>pi  River,  254;  oi)erating  aud  care  ol*  lJ<'3  Moines  Ra])ids  Canal 
and  Dry  Dock,  Mississippi  River  between  Miiuietipolis  and  Des  Moines  Rapids, 
255. 

In  the  charge  of  Maj.  W.  A.  Jones,  Corps  of  Engineers— 

Mississip])!  River  above  Falls  of  St.  Anthony,  Minn.,  250;  reservoirs  at  head  waters 
of  Mississippi  River,  257;  Chip])ewa  River,  inelu(Ung  Yellow  Banks.  Wis  , 
258;  St.  Croix  River,  Wis.  and  Minn.,  2.59;  Minne.sota  River,  Minn..  2()0;  \UA 
River  of  the  North,  Minn,  and  N.  Dak.,  gau^iing  Missibsippi  River  at  or  near 
St.  Paul,  Minn.,  261;  examination  and  survey,  262. 

In  the  charge  of  Cai-t.  Ciias.  F.  Powell,  Corps  of  Engineers — 

Missouri  River  between  the  Great  Falls,  Mont.,  and  Sioux  City,  Iowa,  203;  Yellow- 
stone River,  Mont,  and  N.  Dak.,  20-1;  examination,  205. 

In  the  charge  of  Lieit.  Col.  Henry  M.  Robert,  Corps  of  Engineei:s— 

Tennessee  River  above  Chattanooga,  Tenn.,  and  below  Boo  Tree  Shoals,  Ala.,  2G0; 
Hiawassee  River,  Tenn.,  267;  French  Broad  River,  Tcnn.,  208;  I'lineh  Kivcr,  Tenn., 
209;  Cumberland  Rivi'r,  Tenn.  aud  Ky.,270;  Cauoy  Fork  River,  Tcnn.,  272;  South 
Fork  of  Cumberland  River,  Ky.,  273. 

In  the  charge  of  Capt.  George  W.  Goethals,  Corps  of  En(;inekrs— 

Tennessee  River  bttwern  Chattimeoga,  Ttnn.,  i  nd  foot  of  Bee  Tree  Shoals,  Ala., 
273;  operating  and  care  of  Muscle  ^lionls  Canal,  'frnnessec  River,  275. 

In  the  charge  of  Maj.  Amos  Stickney,  Corps  ov  Exginei:rs— 

Ohio  River,  275;  operating  f.nag  bojits  on  Oliio  River,  oj>er{iting  Jind  care  of  Davis 
Island  Dam,  Ohio  River,  1'77;  movable  dam  in  Ohio  River  belov.  miulh  of  Ile.iver 
River,  Pa.,  Monongahela  River,  W .  \:\.  and  Pa.,  278;  o]»er;\iir.g  and  can*  of  IneKs 
and  dams  Nos.  8  and  il  Monon.t»:shela  LMver,  purchase  of  hx  k  iind  dnn*  >><).  7,  Me- 
uongalu-la  River,  jmidiase  of  lo(  k  ni:d  dam  Xo.  (5,  M(;i:oii^alu'I:i.  ,.ver,  (heat 
River,  W.  Va.,  27J>;  Allegheny  Riv<«r,  Pa.,  dam  at  Ileir  Island.  Alhgheny  KMver, 
Pa.,  2^0;  ice  harbor  at  mouth  of  Muskingum  River,  Ohio,  (tijerating  and  care  of 
ice  harbor  lock  at  mouth  of  Muskingum  River,  Oliio,  Muskingum  River,  (»hio, 
281;  op<« rating  aud  care  of  locks  an<l  danis  on  Muskingum  River,  Ohio,  282. 


VI  CONTENTS, 

In  thk  charge  of  Lieut.  Col.  G.  J.  Lydkckek,  Coups  of  Engixkkrs— 

Fall8  of  the  Ohio  River,  Louisville,  Ky.,  Indiana  Chnte,  Falls  of  the  Ohio  Kivcr, 
operating  and  care  of  Lonisvilh?  and  Portland  Canal^  Kv.,  Wabash  Kiver,  Ind. 
111.,  284;  White  River,  Ind.,  285. 

In  the  CJiARGE  OF  CoL.  WlLUAM  P.  CKAKIIIILL,  CoRP.S  OF   KnCINEERS — 

Great  Kanawha  River,  W.  Vji.,  286;  operating  and  eare  of  locks  and  dams  on  ( 
Kanawha  River,  W.  Va..  KIk  l{iver,  W.  Va.,  2S7;  (Janley  liiver,  W.  N'a.,288; 
River.  Va.  and  W.  Va.,  281). 

In  the  ciiar(JE  of  Ma.t.  D.  W.  L<!CKWooi»,  C'ori'S  <>f  Kncjinf.kus — 

Tradewater  River,  Ky.,  o])eratinjj  and  keejdng  in  r<'pair  loeks  and  damson  («reei 
Barren  rivers,  Ky.,  2iH»;  Rough  River,  Ky.,  Kintueky  River,  Ky.,  291;  o]ier 
and  k*e])ing  in  n*pair  locks  and  dams  on  Kentu<'ky  River.  Ky.,  Licking  I 
Ky.,  between  Farmers  anil  West  Liberty.  292;  Uig  Sandy  River,  W.  Va.  anil 
Levisa  Fork.  Hig  Sandy  Kiver,  Ky.,  29'A;  Tug  Fork,  Uig  Sandy  ltiv«'r,  W.  V« 
Ky.,  (iiiyandottc  River,  W.  Va.,-iM;  Litth*  Kanawha  River,  W.  Va.,  ojier.itin 
keeping  in  repair  the  lock  and  dam  on  Little  Kanawha  Uiv<*r,  W.  Va.,  iJiickhi 
Rivi'r,  W.  Va.,  21)5. 

LAKE  HARBORS  AM)  KIVKRS. 

In  the  citAR(iE  OF  Capt.  W.  L.  Fisk,  Coups  of  K.ncineeus — 
Hni 


In  the  chaiuje  of  Maj.  ,Iamf.s  F.  Grkcsouy,  Corps  of  Engineers — 

Portage  Lake  and  Lake  Superior  canals,  across  Keweenaw  P«)int,  Mich.,  302; 
isti<iuo  Harbor,  Mich.,  Cedar  River  Harbor,  Mieh.,3()3;  Menominee  Harbor, 
and  Wis.,  Menominee  River,  Mich,  and  Wis..  30-1;  Oconto  Harbor,  Wis. 
saukee  Harbor,  Wis.,  'M)o:  Green  Bay  Harbor,  Wis.,  harbor  of  refuge  at  en 
of  Sturgeon  Bay  Canal,  Wis.,  300  j  Ahnapee  Harbor,  Wis.,  i^7;  Kewaune* 
bor,  Wis.,  Two  Rivera  Harbor,  Wis..  308;  Manitowoc  Harbor,  Wis.,  Shel 
Harlior,  Wis.,  301);  Port  Washington  Harb«»r,  Wis.,  310;  harbor  of  refnge  i 
waukeo  Bav,  Wis.,  Milwaukee  Harbor.  Wis.,  311;  Racine  Harbor,  Wis.,  K 
Harbor,  Wis.,  312;  Waukegan  Harbor,  HI.,  313;  Fox  River,  Wis.,  311;  oim 
and  care  of  locks  and  dams  on  Fox  River,  Wis.,  315. 

In  the  charge  of  Capt.  \V.  L.  Marshaij.,  Corps  of  Engineers — 

Chicago  Harbor,  HI.,  315;  Calumet  Harbor,  111.,  31G:  Calumet   River,  HI.  an 
317;  Illinois  River,  III.,  318;  operating  and  eare  of  Lagrange  Lock  and  1> 
nois  River,  lll.i  319;  Illinois  and  Mississippi  Canal,  320. 

In  the  charge  of  Maj.  William  Ludlow,  Corps  of  Engineers— 

Peto.skey  Harbor,  Mich.,  321;  Charlevoix  Harbor  and  entrance  to  Pine  La' 
Frankfort  Harbor,  Mich.,  322;  harbor  of  refuge  at  Portage  Lak«',  Mi<'h 
llarbor,  Mich.,  323;   Ludingtou  Harbor,  Mich.,  Pentwater  Harb(>r, 
Whit<<  River  Harl>or,  Mich.,  Muskegon  Harbor,  Mich.,32r>;  Gran<l  Hi' 
Mieb.,  320;  Holland  Harbor,  Mich..  327;  Sangatuck  Harbor,  Mich..  ' 
Harbor,  Mich., 328;  St.  .Joseph  Harbor,  Mich.,  329;  St.-Toseph  Ifiver 
gan  City  Harbor,  Ind.,  330;  examination  and  survey,  331. 

In  the  charge  of  Col.  O.  M.  Poe,  Corps  of  En(;inei:rs — 

St.  Marys  River,  Mich.,  331;  operating  and  eare  of  St.  Marys  Fall 
332;  (iry  dock  at  St.  Marvs  Falls  Canal.  Mich.,  Hay  Lake  Channel, 
Mich.,  333;   harbor  at  Cheboygan,  Mich.,  331;  harbor  at  Tlnn 
Thunder  Bay  l{iver,  Mich.,  335:  harbor  at  An  Sable,  Mich.,  Sagi 
336;  harbor  of  refuge  at  Sand  Beach,  Lake  Huron,  ^ficb..  33 
Port  Huron,  Mich.,  mouth  of  Black  River,  Mich.,  3,'^!);  St.  Clair 
340;  operating  and  eare  of  St.  (lair  \-]ii\s  Canal,  Mich.,  Cllntoi 
Grosse  Pointe  Channel.  Mich.,  312;  Rouge  Bivcr,  Mich.,  Detroit 
removing  sunken  vessels  or  cralt  obstructing  or  er.dangering  i 
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In  thr  charge  of  Lieut.  Col.  Jarkd  A.  Smith,  Corps  Of  Engineers — 

Monroe  Hatbor,  Mich.,  344;  Toledo  H.MrLor,  Ohio,  345;  Port  Clinton  Harbor,  Ohio, 
Sandusky  (-ity  Harbor,  Ohio,  346;  Sandusky  Kivov,  Ohio,  Hnron  Harbor,  Ohiq, 
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Erie  Harbor,  Pa.,  352;  pr<Nservation  and  protection  of  peninsula  at  Pre^quo  Isle, 
Erie  Harbor,  I»a.,  Dunkirk  Harbor,  N.  Y.,  353;  Buffalo  Harbor,  N.  Y.,  3.>1;  Tona- 
wanda  Harbor  and  Niagara  River,  N.  Y.,  Wilson  Harbor,  N.  Y.,  355;  Olcott  Harbor, 
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In  the  charge  of  Capt.  Dan  C.  Kingman,  Corps  of  Engineers — 

Charlotte  Harbor,  N.  Y'.,  3.57;  Pultnevville  Harbor,  N.  Y.,  harbor  at  Great  Sodus  Bay, 
N.Y.,a58;  harborat  Little  Sodus 'Bay, N.Y.,35t);  Oswego  Harbor,  N.  Y.,  360;  har- 
bor at  Sacketts  Harbor,  N.  Y.,  361. 

In  the  charge  of  Maj.  M.  B.  Ai>ams,  Corps  of  Engineers — 

Shoals  between  Sister  Islands  and  Crossover  Light,  St.  Lawrence  Kiver,  N.  Y.,Og- 
deusburg  Harbor,  N.  Y.,  362;  breakwater  at  Rouse  Point,  Lake  Chauiplain,  N.  Y., 
Great  Chazv  River,  N.  S'.,  brealtwater  at  Gordon  Landing,  Lake  Chaniplain,  Vt., 
363;  Plattsbur^  Harbor,  N.  Y.,  Burlington  Harbor,  Vt.,  364;  Otter  Creek,  Vt, 
Ticonderoga  River,  N.  Y.,  Narrows  of  Lake  Chauiplain,  N.  Y.  and  Vt.,  365. 

PACIFIC  COAST. 

In  the  charge  of  Col.  G.  II.  Mendell,  Corps  of  Engineers — 

Oakland  Harbor,  Cal.,365. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engineers — 

Napa  River,  Cal.,  Redwood  Crock,  Cal.,  367;  San  Luis  Obispo  Harbor,  Cal.,  Wilming- 
ton Harbor,  Cal.,  368;  San  Diego  Harbor,  Cal.,  369;  examination,  370. 

In  tiie^charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers — 

San  Joaquin  River,  Cal.,  370;  Mokelumuo  River,  Cal.,  Sacramento  and  Feather 
rivers,  Cal.,  372;  Petaluma  Creek,  Cal.,  Humboldt  Harbor  and  Bay,  Cal.,  373. 

In  the  charge  of  Capt.  Thomas  W.  Symons,  Corps  of  Engineers— 

Coquille  River,  Oregon,  375;  entrance  and  harbor  at  Coos  Bay,  Oregon,  376;  IJmpqua 
River,  Oregon,  377;  mouth  of  Siuslaw  River,  Oregon,  harbor  at  Yaqnina  Bay, 
Oregon,  378;  Tillamook  Bay  and  Bar,  Oregon,  879;  entrance  to  Nehalem  Bay, 
Oregon,  Upper  Columbia  and  Snake  rivers,  Oregon  and  Wash.,  380;  Columbia 
River,  between  head  of  Rock  Island  Rapids  and  foot  of  Priest  Rapids,  Wash.,  381: 
Chehalis  River,  Wash.,  382:  Skagit,  Stillaguamish,  Nooksack,  Snohomish,  and 

•     Snoqualmie  rivers.  Wash.,  383;  examinations  and  surveys,  384. 

In  the  charge  of  Maj.  Thomas  H.  Handbury,  Corps  of  Engineers — 

Mouth  of  Columbia  River,  Oregon  and  Wash.,  386;  construction  of  canal  at  theCas- 
cadea^  Columbia  River,  Oregon,  388;  Coluiubia  and  Lower  Willamette  rivers  below 
Portland,  Oregon.  389;  Williametto  River  above  Portland,  Oregon,  301 ;  Cowlitz 
River,  Wash.,  392;  Youngs  and  Klnskniue  rivers,  Oregtm,  gauging  waters  of  Co- 
lumbia River,  Oregon  and  Wash.,  examinations  and  surveys,  393. 
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Five  Milo  River  Harbac,  Conu.,  New  York  Harbor  and  its  adjaoent  waters,  Ann 
River  at  Wasliiugtoii,  D.  C,  398;  South  Hruurh  of  Eli/abcth  River  at  uaTy 
Norrullc,  Va.,  Saii  Pedio,  AVilmin^ton  Harbor,  Cal.,  San  l)iejr<»  Harbor  and  ad|, 
waters,  Cal.,  Olympia  Harbor^  Vaneoiiver  Harbor,  and  HeIUu|$haiii  Bay,  "^ 
Willamette  River  at  Portland,  Orogon,  3l**J. 

BRIDOIXG   NAVIGABLK  WATICRS  (.)]•'  THK  UNITKl)  STATKS, 

(1)  Bridj^tJ  of  city  of  Snohoniish,  AVash.,  across  Siiohonii>li  Rivt?r,  (li)  bridge  o 
ley  {Street  Kaihvay  (.'onii»any  across  Duwrniish  IJivcr,  in  section  1^>,  titwns 
north,  range  i  east,  AVasbington,   C,i)  bri(i<ij-  of  Cherry  Isl:ind  Marsh  Coi 
across  Brandywine  t'reck  at  Wilmington,  i>cl..  ( I)  bridge  of  Clatsop   C 
Oregon,  across  Walluski  b*ivcr.  (5)  bridges  olSnolnimish,  SkykomiBh  andS] 
Railway  and  Transimitation  ('onii»any  across  JSnohoniish  Kixer,  instM!tiono2 
bill])  lii)  north,  range  5  east,  Wa^hijjgton,  and   across  Kbcy  Slongh,  in  sec 
township  28  north,  range  5  cast,  Washington.  UjO;   (G)  bridge  of  Litcbtieb 
rollton  and  Western  Railroad  Com])any  across  Illinois  River  between  (-olui 
.and  Kanipsville,  HI.,  (7)  bridi;:e  of  Nashville,  Chattanooga  and  St.  Ltniis  K,' 
ComiKiny  across  Teunesseo  River   at  Johnsonville,  Tenn.,   (8)  bridge  of 
Connty,  Washington,  across  Cowlitz   IMvcr  at  Toledo,  (9)  bridge   of  Na 
Railroad  Company  across  Shrewsbury  River  at  Highland  Beach,  N.  J.,  (10) 
of  Hclawaif  Railroad  Company  across  Christiana  River,  Newcastle  Conntj 
401 ;  (11)  bridgi!  of  Limestone  County,  Ala.,  acro.ss  KIk  River  at  Klk  River  >H1 
bridge  of  board  of  park  commissioners  i>f  Boston,  Mass.,  across  navigable 
way  between  Boston  and  Castle  Island,  (13)  bridge  of  On»gonian  Railroac 
pany  across  Yamhill  Kiver,  near  Lafayette,  Oregon,  (U)  bridge  of  ()<?eau  S 
Bridge  CoinyK'iny  aeross  main  channel  of  Tort  Bayou  at  Ocean  Springs.  Mid 
bridge  of  Lake  .'^hon;  and  Michigan  Southern   Railway  (.^omi)auy  across 
River  at  Huron,  <  diio,  (10)  bridge  of  Milwaukee,  Lake  Shore  and  Western  E 
Company  acmss  Sheboygan  Iviv«'r  at  Sheboygan,  Wis.,  (17)  bridge  <»f  city 
bany,  Oregon,  ataoss  Willamette  River,  402;  (18)  bridge  of  South  Twenty 
Street  Bridge  Com])any  across  Monongahela  River  at  Pittsburg,  Pa.,  (19) 
of  Superior  I5clt  Line  and  Terminal  Jiailway  Company  aeross  St.  Louis  Rivt 
cousin  and  Minnesota.  (20)  bridge  of  North  River  Bridge  Couij)any  across  1 
River  at  New  York  (-ity,  (21)  bridge  of  Lake  Shore  aiul  Michigan  Souther 
way  Com]>Jiny  across  Sandusky  Bay,  Ohio,  (22)  bridge  of  Chicago,   Mil 
and  St.  Paul  Ivailway  Com])any  aeross  J'ortage  Canal  near  Portage  Cit,^ 
(23)  bridge  of  city  of  Oshkosh,  Wis.,  aero.-^s    Pox  River,  403;  (24)  bridge 
of   Manitowoc,    Wis.,     a<'rosa    Manitowoc    River,    (25)    bridge    of    Wahl 
County,    Wash.,   across    Alger  Slough,  (20)    bridge   of  Milwaukee,    Lak« 
and  Western  Railway  Company  aeross  Wolf  River  at  New  London,  Wi 
bridge   of  Plymouth  and   Barnstable  counties,  Mass  ,  across    ("ohasset   ! 
between   towns  of  Wareham  and   Bourne,  (28)  bridge  <if  Chicago,  Mil 
and  St.  Paul  Railway  Company  across  (.'hippewa  River  near  R<^d  Cedai 
(29)   bridge   of  Kentun   County   and  Campbell  County  Bridge  (Nimpau} 
Licking    River    between   Newport   and  (,'ovington,   Ky.,    (30)   bridge  of 
County,  Wash.,  across  Swinomish  Slough,  404;   (31)  bridge  of  Washing 
Chesapeake  Beach  Railway  ("ompany  across  Patuxent  Riv(»r  at  Mount  Calvt 
(32)  bridge  of  Washington  and  Arlin>:ton  Railway  Comj)any  across  Potonu 
at  the  "Throe  Sisters"  near  Washington.   D.  C,  (33)  bridge  of  Leaven w<i 
Platte  County  Bridge  Com])any  across  Missouri  River  at  Leavenworth,  Kai 
bridge  of  Warren  County,  Miss.,  across  Jiig  Black  River  at  Baldwin  Fei 
bridge  of  Sagadahoc  County,  Me.,  across  Atkins  Bay,  Kennebec  River  at 
burg,    (30)  bridge  of  Chehalis  County,  Wash.,  across  Chehalis  River  at  th 
RilHe,  405;  (37)  temporary  and  permanent  bridges  of  New  York  Central  a 
son  River  Railroad  Company  across  Harlem  River  at  Now  York  City,  {'^S)  1 
Land  and  River  Imi)rovementComj)any  of  Everett  across  Snohomish  River 
ett.  Wash.,    (39)  bridge  of  city  of  Chicago,  111.,  across  West  Fork  of  Sout) 
of  Chicago  River,    (40)  temporary  footbriilge  of  Messrs.  Hugh  N.  Camp 
Seybel  across  Harlem  River  at  New  York   City,  (41)  ten»porary  bridge 
New  York  across  Harlem  River,  (42)  bridge  of  lln*  AI:ic(Ui.  Dublin  and 
Railroad  Com}>any  across  Ocmulgec  River  at  Macon,  (ia.,  400,  (43)  bridj 
of  Mill)ridge,  Me.,  across  Narraguagus  River,  (44)  bridge  of  Pnit^Ml  R? 
Washington  across  South  Arm  of  Willai>a  h'iver.  Wash.,  (45)  bridge 
Boston,  Mass.,  across  Charles  River,    (46)  bridge  of  Jacksonville,  'I'an 
West  Railway  Coiniiany  across  St.  Johns  River  at  Butfalo  Blulf,  Fla. 
of  (»alvest<m  County,  Tex.,  across  West  Bay,  (48)  bridge  of  Skagit  C' 
across  Skagit  River  at  Mount  Vernon,    (4!»)  bridge  of  Cincinnati  j 
Rapid  Transit  Bridge  Company  aeross  Ohio  River  between  Covin 
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Cincinnati,  Ohio,  (50)  briilpre  of  St.  Paul,  Minuennolis  and  Manitoba  Railway 
Company  across  Snolioniisli  liivov  near  Snohomish  City,  Wash.,  407;  (51)  bridge 
of  Allegheny  Bridge  Company  across  Allegheny  Kiver  at  Vittsbnrg,  Pa.,  (52) 
bridge  of  Whatcom  County,  Wash.,  across  Nooksaek  River  at  Forndalo,  (53)  bridge 
of  Whatcom  County,  Wa«h.,  across  Nooksaek  Kiver  at  Lyndon,  (54)  bridge  of  Al- 
bemarle and  Raleigh  Railroad  Company  across  Tar  Kiver  at  Tarboro,  N.  C,  (.55) 
bridge  of  Kanawha  and  Michigan  Railway  Company  across  Gauley  River,  Fayette 
County,  W.  Va.,  (50)  bridge  of  Boston  Bridge  Company  across  Youghioglieny 
River  at  Boston,  Pa.,  (57)  bridge  of  Chehalis  County,  Wash.,  across  South  Bay, 
Elk  River,  between  Bay  City  and  Laidlaw,  408;  (58)  bri<lge  of  Washingt<)n.  Al- 
exandria antl  Mount  Vernon  Electric  Railway  Company  across  Hunting  Creek  at 
Alexandria,  Va.,  (59)  bridges  of  Brazoria  County,  Tex.,  across  Bastrop  Bayou 
and  Chocolate  Bayou,  ((JO)  bridges  of  city  of  Porthmd,  Oregon,  aeross  Willamette 
River,  (61)  bridge  of  Chic^ago,  Peoria  and  Saint  Louis  Railway  Company  across 
Illinois  River  at  Havana,  111.,  (G2)  bridge  of  Chicago  and  Northwestern  Railway 
Company  across  Pox  River  and  (iovernment  Canal  at  l)e  Pere,  Wis.,  400;  ((>3; 
bridge  of  Relief  Bridge  Company  across  Allegheny  River  at  Oil  City,  Pa.,  (lU) 
bridge  of  Kewaunee,  Oreen  Bay  and  Western  Railroad  Company  across  Kewaunee 
River  at  Kewaunee,  Wis.,  (05)  bridge  of  city  of  Napa..  Cal.,  across  Xapa  River, 
(GO)  bridge  of  city  of  Milwaukee,  Wis.,  across  Kinnickinnic  River,  proposed 
bridge  of  city  of  Dulutli,  Minn.,  across  canal  at  entrance  of  Duluth  Harbor,  410. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

v*l)  Ctmnty  bri^lgo  across  Kentucky  River  at  Frankfort,  Ky.,'  (2)  Society  Hill  and 
Marlborough  Bridge  Company's  bridgfj  across  (ireat  Pedee  River  near  Society 
Hill,  S.  C,  (3)  bridge  across  St.  Joseph  River,  Mich.,  near  its  mouth,  (4)  bridge 
across  Tnlls  Creek  at  Tnlls,  N.  C,  (5)  highway  bri<lgo  across  Casper  River,  Ky., 
near  its  mouth,  (6)  drawbridge  across  Newtown  Creek  at  Brooklyn,  N.  Y.,  411; 
(7)  highway  bridge  across  Chippewa  River  at  Duran<l,  Wis.,   (8)  bridge  across 

0  Coopers  Creek  at  Camden,  N.  J.,  (9)  railroad  bridtre  across  Counnencement  Bay  at 
Taciuna,  Wash.,  (10)  railroad  bridge  across  Buffalo  Bayou  at  Houston,  Tex.,  (11) 
highway  bridge  across  Buffalo  Bayou  at  Houston,  Tex.J  412. 
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WASHINCaON  AQUEDUCT. 
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Improvkmknts. — Harbor  of  refuge  at  Hyaunis,  Mass.,  598;  harbor  of  refuge  at 
..  Nantucket,  Mass.,  600;  Marthas  Vineyard,  inner  harbor  at  Edgartown,  Mass.,  602; 
Vineyard  Haven  Harbor,  Mass.,  604 ;' Wareham  Harbor,  Mass.,  607;  New  Bedford 
Harbor,  Mass.,  609;  Westport  Harbor,  Mass.,  612;  Taunton  River,  Mass.,  613;  Paw- 
tucket  Jvivor,  R.  I. ,  016;  Providence  River  and  Narragansett  Bay,  R.  1.,  618;  re- 
moval of  Green  Jacket  Shoal,  Providence  River,  R.  I.,  621;  Greenwich  Bay,  R.  I., 
623;  cove  .and  water  way  near  Coaster  Harbor  Island,  R.  I.,  624;  Newport  Har- 
bori  R.  I.,  625;  harbor  of  refuge  at  Point  .Judith,  R.  I.,  628;  harbor  of  refuge  at 
IMock  Island,  R.  I.,  633;  Pawcatuck  River,  R.  I.  and  Conn.,  633;  harbor  of  refuge 
at  Stonington,  Conn.,  635;  removing  sunken  vessels  or  craft  obstructing  or  en- 
dangering navigation,  637. 
ExAMiNATioN.s  AND  Si'RVEYS. — Mcuemsha  Bight,  Mass.,  612;  Canapitsit  Channel, 
Mass.,  between  the  islands  of  Cuttyhunk  and  Nashawena,  645. 

APPENDIX  D. 

REPoirr  op  COL.  n.  c.  Houston,  corps  of  engineers. 


Harbor  Links.— Five-Mile  River  Harbor,  Conn.,  730. 
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APPENDIX  E. 

REPORT  OF  LIEUT.  COL.  G.  L.  GILLE8P1E,  VOliVH  OV  EXOIKEE 

iMPftovKMKXTS. — IIiuIhoii  RivtT,  N.  V.,  734 ;  iiarhur  at  Saii^c^rtics.  X.  V.,  771; 
at  Hondoiit,  N.  Y..  773;  \Vaj>piii«jiT  Civck,  N.  Y..  7<i);  Ilarlt'iii  Kivor,  N.  Y.,7' 
Rivtiraiid  JIollGato,  X.  Y..  7H7;  Newtown  Civck,  X.  Y.,si();  lUittcrinilk  C 
New  York  Harbor,  814;  (lOwaiiiiH  15ay,  Red  Hook,  (towaiius  ('re.c?k.  ainl  Ha 
channels,  New  York  Harl»<>r.  X.  Y..  817;  Xew  Y<»rk  ]{arl>or,  X.  Y.,  8lM  ;  Raril 
N..L,S33;  removing  sunken  vessels  or  craft  obstructing  or  endangoring 
tion,KS8 

ExAMiNATroN  AND  Si'RVKY.— For  canal  from  .Jamaica  15av  t^  Long  Beac 
X.Y.,K10. 

Hakbou  Links. — Xew  York  Harbor  and  its  a«ljaccnt  waters,  8^11). 

APPENDIX  1\ 

REPORT  OF  CAPT.  THO«.  L.  CASEY,  CORPS  OF  EXCUXEERS. 

iMrROVEMKNT}?. — Sunipawanus  lulet,  N.  Y.,8d3;  Canarsie  IJav,  X.  Y.,8t)G; 
head  Hay,  N.  Y.,  8G8;  Arthur  Kill,  X.  Y.  and  N.  .L,86i»;  channel  iM-twcei 
Island  and  New  .h^rsev,  871 ;  Passaic  River,  N.  J.,  873:  Eli/.abetli  River,  N 
Railway  River.  X.J. ,  880;  Raritan  IJiver,  N.  .L,8S1;  South  River,  X.  .L,8l 

,  port  Harbor,  X..r.,88i»;  Mattawau  ('roek,  X.  ,L,  8IH);  Shoal  Harluir  and  i 
Creek,  N.  .L,  8J»2;  Shrewsbury  River,  X.  J.,  894 ;  Manasipian  River,  X. .!..  89 

APPENDIX-G. 

REPORT  OF  MAJ.  C.  AV.  RAYMOXD,  CORPS  OF  EXCHXEERS 

Impkovkmkxts. — Delaware  River,  Pa.  and  X.  .L.OOO:  harbor  between  l*hih 
Pa.,  and  Caiu<len,  X..J.,  JKjG;  Schiiylkill  River,  Pa.,  923;  ice  harbor  ai 
Hook,  Pa.,  929;  ice  harbor  at  Jiead'Oll)ehn\aro  Hay,  Del.,  91^);  construeti*) 
pier  in  Delaware  Hay,  near  L(twe«,  l)*'l.,  931 ;  Delaware  Hn-ak  water,  Del.,  9 
cocas  River,  X..L,935;  Alloway  Creek.  X.  .L,  937;  Maurice  RiviT,  X.  .L, 
moving  sunken  vessels  or  craft  obstj'ucting  or  endangering  navigation,  9 

Examination. — For  harbor  of  refuge  near  mouth  of  Delaware  Hay,  941. 

APPENDIX  11. 

REPORT  OF   WM.   F.   SMITH,  L^XITED   STATES  AGENT,  MA.JOR   O 

NEERS,  r.  S.  ARMY.  RETIRED. 

IMPUOVKMKNT8. — Wilmington  Harbor,  Del.,  946;  ice  harbor  at  Xew  Cas 
918;  A]ipoqiiinnimink  River,  Del.,  9.*»();  Smyrna  River,  Del.,  951;  Mis])illi" 
Del.,  953;   Hroadkiln  l^iver,  Del.,  955;  inland  waterway  from  Cliincotci 


Charles  City,  Va.,  and   approaches   by  Cherrystone  Inlet,  979;  removin 
vessels  or  craft  obstructing  or  endangering  navigation,  9s(). 
Examinations  and  Sit.vkys. — Murderkill  River,  Del.,  981;  Misjnirnm  Ri 
98S;  Susquehanna  River  above  Havre  de  Grac«*,   M«l.,  9.M ;    Rock  Hal' 
Md.,  9<»9. 

PAKT    II. 
APPENDIX  I. 

REPORT  OF  COL.  WM.  P.  CRAI  illlLL.  CORPS  OF  EXGIX 

Improvemkxts. — Patapsoo  River  and  channel  to  Haltimore,  Md.,  10() 
Va..  1012. 
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APPENDIX  J. 

REPORT  OF  MAJ.  CHARLES  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

Improvemknts. — Potoniju;  Rivor  at  Wiisliington,  D.  C,  1030;  Potomac  River  at  Mt. 
Vernon,  V:i.,  1038;  Occoqaan  Creek,  Va.,  1039;  Aquia  Creek,  Va.,  1012;  harbor  at 
Breton  B ly.  Mil.,  1045;  Nomiui  Crook,  Va.,  lOH;  Patuxent  River,  Md.,  1049;  Rap- 
pahannock* River,  Va.,  1050;  Urbana  Creek,  Va.,  1051;  York  River,  Va.,  1050;  Mat- 
taponi  River,  Va.,  1059;  Pamunkey  River,  Va.,  1062. 

Examinations  and  Surv^eys. — Eastern  Brancli  of  Potomac  River  (Anacostia  River), 
IOt>t;  Potomac  River,  Va.  and  Md.,  1081;  for  breakwater  to  form  harbor  of  refuge 
in  Lynnhaven  Bay,  near  Cape  Henry,  Va.,  1070. 

Harbor  Lines. — Anacostia  River  at  Washington,  D.  C,  1079. 

APPENDIX  K. 

REPORT  OF  LIEUT.  EDW.  BURR,  CORPS  OF  ENGINEERS. 

I.MPROVKMENTS. — Harbor  of  Norfolk  and  its  approaches,  Va.,  1085;  ap|)roach  to  Nor- 
folk Harbor  and  the  United  States  navy -yard  at  Norfolk,  Vn.,  1089;  Hampton 
Cre«*k  and  Bar,  Va.,  1089;  Nansemond  River,  Va.,  1090;  Chickahominy  River,  Va., 
1091;  Ai>pomattox  River,  Va.,  109^^;  inland  watt^r  route  from  Norfolk  Harbor,  Va., 
to  Albemarle  Sound,  N.  C.,  through  Currituck  Sound,  1094;  North  Landing  River, 
Va.  and  N.  C,  109C. 

HARnoR  LiXKS. — South  Branch  of  Elizabeth  River  at  uavy-yard,  Norfolk,  Va.,  1097. 

APPENDIX  L. 

REPORT  OF  MAJ.  W.  S.  STANTON,  CORPS  OF  ENGINEERS. 

Improvements. — Staunton  River,  Va.,  1099;  Roanoke  River,  N.  C,  1103;  Pasquo- 
tank River,  N.  (\,  1111;  Mackeys  Creek,  N.  C,  1113;  Ocracoko  Inlet,  N.  C,  1115; 
Fishing  Creek,  N.  C,  1117:  Pamlico  and  Tar  River,  N.  C,  1118;  Contentnia  Creek, 
N.  C,  1123;  Trent  River,  N.  C,  1125;  Neuse  River,  N.  C,  1129;  inland  waterway 
between  New  Berne  and  Beaufort,  N.  C,  1134;  harbor  at  13eaufort,  N.  C,  1137;  in- 
land waterway  between  Bi^aufort  Harbor  and  New  River,  N.  C,  1141;  waterway 
between  New  River  and  Swansboro,  N.  C,  1146;  New  River,  N.  C,  1149;  North 
East  (Cape  Fear)  River,  N.  C,  1152;  JBlack  River,  N.  C,  1154;  Cape  Fear  River,  N. 
C,  above  Wilmington,  1158;  Capo  Fear  River,  N.  C,  at  and  below  Wilmington, 
IMU;  Luckwoodrt  Folly  River,  N.  C,  1177;  Yadkin  River,  N.  C,  1181;  harbor  at 
Gtiorgetown,  S.  C,  11X3;  Winyaw  Bay,  S.  C,  1189;  removing  sunken  vessels  or 
cralt  obstructing  or  endangering  navigation,  1194. 

APPENDIX  M. 

REPDRT  OF  CAPT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

IMI'ROVKMKXTS. — Waocauiaw  River,  N.C.  and  S.  C.,1195;  Lumber  River,  N.  C.  arid 
S.C.,1199;  Little  Pedee  Kiver.  S.  C,  1201;  Great  Pedee  River,  S.  C  1203;  Clark 
River,  S.  C,  1200;  Mingo  Creek,  S.  C.,1208;  Sautee  River,  S.  C,  1211;  Wateree 
River,  S.C,  1214;  Cougaree  River,  8.  C,  1217;  harbor  at  Cliarleston,  8.  C,  1219; 
Ashley  River,  S.  C,  1229;  Wappoo  Cut.  S.  C,  1231;  Edisto  River,  S.  C.^  1233;  Sal- 
kahatehie  River,  S.  C,  1235;  Beaufort  River,  S.  C,  1238;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  1240. 

APPENDIX  N. 

REPORT  OF  CAPT.  O.  M.  CARTER,  CORPS  OF  ENGINEERS. 

iMpr.oVKMKXTs. — Savannah  Harbor,  Ga.,  1243;  Savannah  River,  Ga.,  1253;  Darien 
Harbor,  Ga.,  1257:  Alt:im:iha  River,  Ga..  1261 ;  0<'onee  River,  Ga.,  1265;  Ocmiilgoe 
River,  (^a.,  1271;  Bninswifk  Hnibor,  (Ja.,  1278:  .Jekyl  Crei^k.  Ga.,  1283;  Cumber- 
laud  Sound,  Ga.  au.l  Fla.,12H6;  removing  sunken  vessi^ls  or  craft  obstructing  op 
endanjj;ering  navigation,  1292. 

ExAMtXATiONS  AXi>  Si'KVKVS. — luside  route  between  Doboy  and  Sopelo,  Ga.,  1291; 
inside  routn  betweou  Savannah,  Ga.,  au;l  Foruandina,  Fbv.,  1300;  Brunswick  Outer 
Bar,  Ga.,  1327. 
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APPENDIX  O. 
REPORT  OF  MA..J.  J.  C.  MALLKRY,  CORPS  OF  ENGINEERa 

iMrRovEMKXTS.— nSt.  J0I1118  River,  Fla.,  1319;  Orklawaha  River,  Fla.,  1366 
Bar,  Fla.,  1369;  St.  Aii^nstine  Harbor,  Fla.,  1371 :  nortbwcKl  oiitraiice,  J 
Harbor,  Fla.,  1374;  Caloosahatrliec  River,  Fla.,  1377;  obaiiiu'l  of  Cbarlot 
and  Pease  Creok,  Fla.,  1379;  Sarasota  Bay,  Fla.,  1382;  Manati^o  River,  I 
Tampa  Bay,  Fla.,  1388;  WithlacooeTiee  River,  Fla.,  1389;  barbor  at  Ce 
Fla.,  1392;  Suwanoe  River,  Fla.,  1393. 

,  APPENDIX  P. 

REPORT  OF  CAPT.  PHILIP  M.  PRICE,  CORPS  OF  EXCHNEEJ 

lMi»m)VEMENTS. — Apalacliicola  Bay,  Fla.,  1397;  Aualacbicola  Rivor,  Fla.,  U 
River,  Ga.,  1402;  Cbattaboocbee  River,  Cia.  ami  Ala.,  1405;  L.t  Grange  I 


operating  and  care  of  canals  and  other  works  of  navigation  on  Cooita  ] 
and  Ala..  1131;  Cababa  River,  Ala.,  1432. 

APPENDIX  Q. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  COKPS  OF  ENGINEER 

IMPKOVKMENTS. — Mobilo Harbor,  Ala.,  1435;  Black  Warrior  River,  Ala., 
calo»»»a  to  Daniels  Creek,  1440;  Warrior  anil  Tonibigbe»  rivers,  Ala.  f 
1444;  Noxubee  River,  Miss.,  1452;  Pascajjoula  River,  Miss.,  1453;  Ch 
River,  Miss.,  145r»;  Bluff  Creek,  Miss.,  1457;  Leaf  River,  Miss.,  1458; 
Biloxi  Bay,  Miss.,  1458;  Pearl  River,  Mijss..  below  Jackson,  14(K);  Pearl  Ri 
between  javkson  and  Carthago,  1462;  Pearl  River,  Miss.,  between  Edi 
Carthage,  1405;  Bogue  Cbitto.  La.,  1  l(i(>. 

APPENDIX  R. 

REPORT  OF  MA.L  JAMES  B.  QUINN,  CORPS  OF  ENGINEEI 
Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  Ri 

APPENDIX  S. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEE] 

IMPROVEMKNTS. — Cbefuncte  River  and  Bogne  Falia,  La.,  1181;  Tiekfa\^ 
its  tributaries,  La.,  1481;  Amite  River  and  Mayou  Mancbae,  La.,  1485; 
Fourche,  La.,  1487;  Bayou  Terrebonne,  La.,  It9;);  Bayou  Plaqueniino. 
Bavou  Cortableau,  La.,  1500;  Bayou  Teche,  La.,  1503;  mouth  and 
Calcasieu  River,  La..  1504;  harbor  at  Sabine  Pjiss,  Tex.,  1506;  Sabine  h 
1510;  Neches  River,  Tex.,  1511;  removing  sunken  vessels  or  craft  obs 
endangering  navigation,  1513. 

Ejcamination, — Sabine  River  between  Sabine  Lake  and  Sudduths  Bluff, 

APPENDIX  T. 

REPORT  OF  LIEUT.  JOHN  MILLIS,  CORPS  OF  ENGINEF 

Impuovemknts. — Securing  mouth  of  Bayou  Plaqueiuine,  La.,  from  fui 
1517;  removing  sunken  vessels  or  craft  obstructing  or  endangering  i 
Mississippi  ^ivej:  below  No>y  Orleans  Uiirb«»r,  La.;  1521, 
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APPENDIX  U. 

REPORT  OF  MAJ.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Impuovements. — Entrauooto  Galveston  Harbor,  Tex.,  1523;  ship  chmme]  in  Gal- 
veston Bay,  Tex.,  1536;  Trinity  River,  Tex.,  1540;  Cedar  Hayon,  Tex.,  1543;  Buf- 
falo Bayou,  Tex.,  1548;  hdrbor  at  Brazos  Santiago,  Tex.,  1553. 

Examinations  AXD  Sukvky. — Brazos  River,  Tex.,  from  its  mouth  to  Waco,  1555; 
West  Galveston  Bay  from  Christmas  Point,  Tex.,  1563. 

APPENDIX  V, 

REPORT  OF  CAPT.  J.  H.  WILLARD,  COR^S  OF  ENGINEERS. 

iMniovEMKNTs. — Red  River.  Ija.  and  Ark.,  1573;  Red  River  above  Fulton,  Ark., 
1600;  Ouachita  and  Black  rivers.  Ark.  and  La.,  1602;  Bayou  D*Arbonne,  La.,  1607: 
Bayou  Bartholomew,  La.  and  ArK.,  1610;  Bayou  Been f,  La.,  1614;  Tt»nsa«  River  ana 
Bayou  Ma^ou,  La.,  1617;  Bavous  Rondeway  and  Vidal,  La.,  1620;  Bi^ Black  River, 
Miss.,  1622;  Yazoo  River,  Miss.,  1624;  Tchula  Lake,  Miss.,  1645;  Tallahatchce 
River,  Miss.,  1648;  Steele  Bayou  and  Washington  Bayou,  Miss.,  1651;  Big  Sun- 
flower River,  Miss.,  1651;  Big  Hatchee  River,  Tenn.,  1657;  Forked  Deer  River, 
Tenn.,  1660;  water  gauges  on  Mississippi  River  and  its  principal  tributaries,  166^^; 
survey  of  Cypress  Bayou  and  the  lakes  bet\Veen  Jefferson,  Tex.,  and  Shreveport, 
La.,  lG<i8. 

APPENDIX  W. 

REPORT  OF  CAPT.  H.  S.  TABER,  CORPS  OF  ENGINEERS. 

I.M PRO VKMKXT8.— Removing  obstructions  in  Arkansas  River,  1673;  Arkansas  River, 
1676;  Fourche  Le  Fevre  River,  Ark.,  1681;  Petit  Jean  River,  Ark.,  1682;  White 
Kiver,  Ark.,  16S3;  Cache  River,  Ark.,  16!J7;  Little  Red  River,  Ark.,  1687;  Black 
River,  Ark.  and  Mo.,  1689;  Black  River,  Mo.,  1691:  St.  Francis  River,  ArK.,  1693; 
St.  Francis  River,  Mo.,  1694;  Little  River,  Mo.,  1696. 

Examination  and  Sukvey. — ^At  Clarendon  and  the  lower  Whit«  River,  Ark.,  1697. 

APPENDIX  X. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Improvkmknts. — Removing  snags  and  wrecks  from  Mississippi  River,  1705;  Missis- 
sil)pi  River,  between  the  Ohio  and  Illinois  rivers,  1713:  harbor  at  St.  Louis,  Mo. 
1737;  Gasconade  River,  Mo.,  1739;  Osage  River,  Mo^,  1/42;  Kaskaskia  River,  111., 
1715. 

appp:ndix  y. 

REPORT  OF  MAJ.  A.  MACKENZIE,  CORPS  OF  ENGINEERS. 

Im PROVEMKNT8. — Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River, 
1749;  Mississippi  River,  between  Des  Moines  Rapids  and  mouth  of  Illinois  River, 
1766;  Des  Moines  Rapids,  Mississippi  River,  1772;  operating  and  care  of  Des  Moines 
R.ipids  Canal  and  dry  dock,  1773;  Mississippi  River  between  Minneapolis  and  Des 
Moines  Raj) ids,  1779. 

APPENDIX  Z. 

REPORT  OF  MAJ.  W.  A.  JONES,  CORPS  OF  ENCUNKERS. 

Improvkments. — Mississippi  River  abov^^  Falls  of  St.  Antlumy,  Minn.,  1816;  reser- 
voirs at  headwaters  of  Mississippi  River,  1818;  Chippewa  River,  including  Yellow 
Banks, Wis.,  1833;  St.  Croix  River,  Wis.  and  Minn.,  1837;  Minnesota  River,  Minn., 
1840;  Red  River  of  the  North,  Minn,  and  N.  Dak.,  1843;  surveys  for  reservoirs  at 
the  sources  of  Mississippi,  St.  Croix,  Chippewa,  and  Wisconsin  rivers,  1819;  gang- 
ing Mississippi  River  at  or  near  St.  Paul,  Minn.,  1849. 

Examination  and  Sukvkv.— Red  River  of  the  North  and  tributaries  above  Fergus 
JTalls  ttnd  Ciookstoi^^  Mini).,  aud  i3i|;  Stoue  l^iiHe,  >}iqi).  t^ud  S.  P^^k,,  1853* 
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APPENDIX  A  A. 

R?:rORT  OF  CAPT.  CHA8.  F.  POWELL,  COKPS  OF  ENGINEEl 

Impkovemknts. — Missouri  River  between  the  Great  Falls,  Mont.,  and  8U 
Iowa,  1815;  Yellowstone  Rivcr/Mont.  and  N.  Dak.,  19(>3. 

ExAMiNATiox  AND  SuRYEY.— Missouri  RivcT,  Mont.,  between  Great  Falls  a 
next  below  Stubbs  Ferry,  1904. 

APPENDIX   BB. 

REPORT  OF  LIEL^\  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGIS 

Improvkmkxts. — Tennessee  River,  above  (^liattnnooga,  Teun.,  and  below 
Shoals.  Ala.,  1911;  Hiawassee  River,  Tenn.,  1920;  French  Broad  Rivi 
1922;  Clinch  River,  Tenu.,  1925;  Cumberland  River.  Tenn.  and  Ky.,  19S 
Fork  River,  Tenn.,  1941;  South  Fork  of  Cumberland  River,  Ky.,  1943. 

Al^PENDIX  C  C. 

REPORT  OF  CAPT.  GEO.  W.  GOETHALS,  CORPS  OF  ENGINEI 

I.MPKovKMKXTvS. — Tennessee  River   between   Chattanooga,  Tenn.,  and  fc 
Tree  Shoals,  Ala.,  1945;  operating  and   care  of  Muscle  Shoals  Canal, 
River,  1956. 

PART   III, 
APPENDIX   DD. 

REPORT  OF  MAJ.  AMOS  STICKNEY,  CORPS  OF  ENGINEEl 

Improvement:>. — Ohio  River,  1960;  operating  snag  boats  on  Ohio  River, 
atiug  and  care  of  Davis  Island  Dam,.  Ohio  liiver,  19H0;  movable  dam  in 
bolow  mouth  of  Heaver  River,  Pa.,  1983;  Monongahfla  I?iver,  W.  Va.  am 
o]>crating  and  care  of  Locks  .and  Dams  Nos.  8  and  9,  Monongahela  River 
ehu^o  of  Lock  and  Dam  No.  7,  Monongahela  River,  1989;  purchase  of  Lot 
No.  0,  Mouongahela  River,  1990;  Cheat  River,  W.  Va.,  1991;  Allegheny 
1992;  dam  at  Ilerr  Island,  Allegheny  River,  Pa.,  1996:  ice  harbor  at  mo 
kingiini  River,  Ohio,  1997;  operating  and  care  of  ice-harbor  lock  at  moi 
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CONTENTS.  XVII 

APPENDIX  G  (3t. 

REPORT  OF  MA.t.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Improvkmicxts. — Tnwlewater  River,  Ky.,  2073;  operating  and  keeping  in  repair  locks 
and  (lams  on  Green  and  H.-irren  rivers,  Ky.,  2074;  Rongli  River,  Ky.,  2081;  K(mi- 
tucky  Kiver,  Ky.,2(>83;  operating  and  keeping  in  repair  locks  and  dams  on  Ken- 
tucky River,  Ky.,20IU;  Licking  River,  Kv.,  between  Farmers  and  WVst  Liberty, 
2097 f  Big  Sandy  River,  W.  Va.  and  Ky.,'20J)8;  Levisa  Fork  of  Hig  Saudv  River, 
Ky.,2l08;  Tug'F<»rk  of  Big  Sandy  River,  W.  Va.  and  Ky.,  2109;  (Juyandotte  Riv- 
er, W.  Va.,  2111;  Little  Kanawha  River,  W.  Va  ,  2114;  operating  and  keeping  in 
repair  lock  and  dam  on  Little  Kanawha  River,  W.  Va.,  2117;  Buckhaiuion  River, 
W.Va.,2119. 

APPENDIX  H  H. 

*  REPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

Imi'ROVEMENts. — Harbor  at  Grand  Maraia,  Minn.,  2121 ;  harbor  at  Agat«  Bay,  Minn., 
2123;  harbor  at  Dulntb,  Minn.,  2126;  harbor  at  Superior  Bay  and  St.  Louis  Bay, 
Wis.,  2132;  Minnesota  Point,  at  Superior,  Wis.,  2137;  harbor  at  Ashland,  Wis., 
2137;  harbor  at  Ontonagon,  Mich.,  2139;  Eagle  Harbor,  Mich.,  2141;  harbor  at  Mar- 
quette, Mich.,  2142;  harbor  of  refuge  at  (Jrand  Marai^,  Mich.,  2145. 

Examination  and  Sur\'EY. — St.  Louis  River,  Minn,  and  Wis.,  from  Grassy  Point,  in 
St.  Louis  Bay,  to  Fond  du  Lac,  2148. 

APPENDIX  I  I. 

REPORT  OF  MAJ.  JAMES  F.  GREGORY,  CORPS  OF  ENGINEERS. 

lMrROVEMKNT8. — Portage  Lake  and  Lake  Superior  canals  across  Keweenaw  Point, 
Mich.,  2158;  Manistique  Harbor,  Mich,  2170;  Cedar  River  Harbor,  Mich.,  2172; 
Menominee  Harbor,  Mich  and  Wis.,  2173;  Menominee  River,  Mich,  and  Wis.,  2175; 
Oconto  Harbor,  Wis.,  2177;  Pensaukee  Harbor,  Wis.,  2179;  Green  Bay  Harbor, 
Wis.,  2180;  harbor  of  refuge  at  entrance  of  Sturgeon  Bay  Canal,  Wis.,  2182; 
AhnaptHi  Harbor,  Wis.,  2184;  Kewaunee  Harbor,  Wis.,  2187;  Two  Rivers  Harbor, 
Wis.,  2189;  Manitowoc  Harbor,  Wis.,  2191;  Sheboygan  Harbor,  Wis.,  2194;  Port 
Washington  Harbor,  Wis.,  2190;  harbor  of  refuge  at  Milwaukee  Bay,  Wis.,  2199; 
Milwaukee  Harbor,  Wis.,  2201;  Racine  Harbor,  Wis.,  2204;  Kenosha  Harbor,  Wis., 
2207;  Waukegan  Harbor,  I U.,  2209;  Fox  River,  Wis.,  2213;  operating  and  care  of 
locks  and  dams  on  Fox  River,  Wis.,  2222. 

APPENDIX  J  J. 

REPORT  OF  CAPT.  W.  L.  MARSHALL,  CORPS  OP  ENGINEERS. 

IMPROVEMKNTS. — Chicago  Harbor,  111.,  2237;  Calumet  Harbor,  111.,  2215;  Cnlumot 
River,  HI.  and  Ind.,  2249;  Illinois  River,  111.,  22»o;  operating  and  care  of  I^a 
Grange  Lock  and  Dam,  Illinois  River,  HI.,  2294;  lUiuois  and  Mississijipi  Canal, 
2297. 

APPENDIX  K  K. 
REPORT  OF  MAJ.  WILLIAM  LUDLOW.  CORPS  OF  EX(;i\EERS. 

IMPROVKMKNT8. — Petoskey  Harbor,  Mich.,  2311;  Charlevoix  Harbor  and  entrance  to 
Pine  Lake,  Mich.,  2315;  Frankfort  Harbor,  Mich.,  2318;  harbor  of  refuge  at  l*nrt- 
age  Lake,  Mich..  232(J;  Manistee  Harbor,  Mich.,  2322:  Ludingtou  Harbor,  Mich., 
2326;  Pentwater  Harbor,  Mich.,  2328;  White  River  Harbor.  Mich..  2331;  Muske- 
gon Harbor,  Mich.,  2333;  Grand  Haven  Harbor,  Mich.,  2340;  Holland  Harbor, 
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APPENDIX  I. 


IMPROVEMENT   OF  PATAPSCO    RIVER  AND  CHANNEL  TO  BALTIMORE, 

MARYLAND,  AND  OF  JAMES  RIVER,  VIRGINIA. 


BEPOBT  OF  COLONEL  WILLIAM  P.  CEAIGHILL,  COEPJ^  OF  ENaiNEERS,. 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  189g, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 

1.  Patapsco  River  and  Channel  to  Balti-  I  2.  James  River,  Virginia, 
more,  Maryland.  | 


United  States  Engineer  Office, 

Baltimore^  Md.^  July  P,  189J2, 

General:  I  have  the  honor  to  forward  herewith  the  annaal  reports 
for  the  year  ending  June  30, 1892,  for  the  works  of  improvement  of 
rivers  and  harbors  which  have  been  in  my  charge. 

In  cases  where  the  commercial  statistics  may  not  be  as  fall  and  com- 
plete as  desirable,  it  is  not  for  want  of  desire  and  effort  on  my  part  to 
have  them  so. 

During  the  year  I  have  been  Division  Engineer  of  the  Southeast 
Division,  member  of  the  Light-House  Board  until  May  19, 1892,  and 
of  a  number  of  special  Boards. 

Very  resx)ectfully,  your  obedient  servant, 

WM,  P.  Craiohill, 
Colanelj  Carps  of  Engineers. 

Brig.  Gren.  Thomas  L.  Casey, 

Chief  of  EngineerSj  U^  8.  A. 


I  I. 

improvement   of   patapsco   river  and   channel   to   BALTIMORE, 

MARYLAND. 

The  act  of  August  11, 1888,  appropriated  1300,000,  with  which  the 
improvement  was  vigorously  continued  under  contract  until  the  end  of 
August,  1889,  when  operations  were  brought  to  a  close  for  want  of 
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funds.  The  depth  of  the  channel  was  already  27  feet  at  low 
which  access  was  afforded  to  Baltimore  by  ships  of  the  be&vii 
nage.  With  this  appropriation  great  improvement  in  the  widti 
channel  had  been  made,  especially  at  the  angles. 

The  next  appropriation  was  of  $;{40,(MMI,  8ei>toml>er  19,  181 
another  of  $151,200,  March  3, 1891.  The  former  (contained  the 
ing  clause: 

Prorided,  That  such  contracts  m  may  b«  cirRiraMe  may  b«  entered  Inti 
Secretary  of  War  for  the  completion  of  the  exiRtiDg  project,  or  any  part  of 
be  paid  for  ae  appropriationa  may  from  time  to  time  be  made  by  law. 

By  advertisement  of  September  30, 1800,  proposals  were  invi 
completing  the  channel  to  a  width  of  GOO  feet,  with  a  depth. of 
at  mean  low  water,  which  were  received  December  2.  13ie  c 
was  awarded  to  the  Americ^an  Dredging  Company,  of  Philadel 
10^  cents  per  cubic  yard  for  removal  and  redeposit,-to  cover  6 
cubic  yards  of  material.  The  time  for  completion  of  the  work 
1, 1893. 

Under  this  contract  oi>erations  were  resumed  as  soon  as  the ' 
would  permit,  Febniary  17,  1891. 

There  have  been  excavated  during  the  fiscal  year  the  fi 
amounts  of  material : 

c 

From  lower  diviflion 

From  cut-off  division 

From  Breworton  diviHiou 

From  Fort  Mcllenry  division 

Total  amount  n*mov«d  during  fiscal  yfiir 

Rodeposited  below  Rock  Point 

Re(lf'])OHited  eastward  of  C'raipbill  <  'liannrl 

Total  removed  under  existing  conirart 

FORT   M'IIENRY   DIVISION. 

Tli(i  areas  excavated  in  this  division  duriii;;:  the  lisral  year  y 
lower  end  on  west  side,  4,()(M)  by  250  feet;  at  upper  entl,  10,50 
feet  on  the  west  side  and  14,500  by  80  feet  on  the  east  side  of 

brewerton  division. 

The  area  excavated  in  this  division  was  ]0,1KK)  feet  by  5i 
north  side  and  4,0(K)  by  50  feet  on  the  south  side, 

CUTOFF  DIVISION, 

On  this  division  the  areas  excavated  were:  On  the  east  sid 
feet  by  33i  feet,  5,100  by  6G§  feet,  8,600  bv  100  iWt;  mid  on 
side,  13,600  feet  by  100  feet  and  7,600  feet  by  33^  feet, 

LOWEB  DIVISION. 

On  the  east  side  there  was  excavated  during:  the  year 
19,500  feet  by  150  feet  and  on  the  west  sid(»  an  area  of  i>2J 
50  feet,  mueh  of  the  latter  being  removal  of  deposits  witlii' 
of  the  400-foot  channel. 

All  excavations  mentioned  are  to  a  dei)tli  of  27  feet  at 
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LENGTH  AND  WIDTH  OF  THE  SEVERAL  DIVISIONS. 

The  Fort  McHenry  divisioUj  extending  from  the  city  limits  of  Balti- 
more to  the  upper  end  of  the  Brewerton  division,  is  28,500  feet  long, 
with  a  mininium  width  of  400  feet. 

Brewerton  division, — This  division  extends  from  the  lower  end  of  the 
Fort  McHenry  division  to  the  upper  end  of  the  cut-off  division;  it  is 
23,500  feet  in  length  and  600  feet  in  width,  being  completed  practically, 
though  some  work,  small  in  extent,  may  be  found  necessary  on  a  final 
examination. 

Cutoff  division. — ^This  division -is  23,100  feet  in  length  with  a  mini- 
mum width  of  533^  feet.  It  extends  from  the  Brewerton  to  the  lower 
division. 

Lawer  division. — ^This  extends  from  the  cut-off  division  to  deep  water 
of  the  Chesapeake  Bay;  it  is  24^000  feet  long  and  600  feet  wide;  pres- 
ent operations  being  confined  to  the  removsd  of  deposits  from  within 
the  lines  of  the  400-foot  channel  as  heretofore  excavated. 

Angles. — ^At  the  junctions  of  the  several  divisions  the  angles  are  all 
excavated  to  a  maximum  width  of  1,000  feet  for  a  depth  of  27  feet  at 
mean  low  water. 

Surveys  of  the  areas  for  dumping  east  of  the  lower  division,  and  of 
the  Brewerton  and  Fort  McHenry  divisions,  were  executed  during  the 
year,  and  revised  estimates  of  the  amount  of  excavation  necessary  to 
complete  the  project  were  made,  based  upon  these  surveys.  The 
results  show  an  increase  of  only  5  per  cent  on  the  original  estimates, 
or  300,000  cubic  yards,  making  the  total  quantity  to  be  removed 
6,300,000  cubic  yards,  which  insures  the  practical  completion  of  the 
project  within  the  estimates. 

Gonsiderable  repairs  have  been  made  to  the  hull  and  boiler  of  the 
tug  Leslie.  She  is  nearly  40  years  old,  but  her  condition  is  now  quite 
good. 

The  following  are  the  amounts  and  dates  of  appropriations  for  im- 
proving harbor  at  Baltimore,  Md.,  including  Patapsco  Kiver. 


August  30, 1852 $20, 000 

August  16. 1856 100,000 


June  23, 1866 
March  2, 1867 
Julv  25, 1868  . 
Apnll0,18e9. 
July  11. 1870 


5,200 
75,000 
17,000 
26,730 


42  900 

miTch%Tmy/^y/^y^y.'.v.'.    so'ooo 

June  10.1872 100,000 

March  3, 1873 200,000 

March  3, 1875 75,000 

August  14, 1876 75,000 


June  18, 1878 $75,000 

March3,1879 160,000 

June  14, 1880 100,000 

March  3, 1881 150,000 

Augu8t2,1882 .450,000 

July5,1884 250,000 

August  5, 1886 150, 000 

August  11,  1888 300,000 

September  19, 1800 340,000 

March  3, 1891 151,200 

Total 2,913,030 


Money  statement. 

July  1,  1891,  balance  unexpended $437,816.68 

June  30,  1892,  amount  expended  during  fiscal  year 371, 506. 53 

July  1,  1892,  balance  unexpended 66,310,15 

July  1,  1892,  outstanding  liabilities $1,500.00 

July  I,  1892,  amount  covered  by  uncompleted  contracts 205, 834. 03 

207,334,03 

Amoimt  appropriated  by  act  approved  August  5,  1892 208, 000. 00 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30^ 
1894,  for  maintenance  of  completed  channel 50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
hvrbor  Mis  of  ^66  and  1867. 
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COMMERCIAL  STATISTICS — STATEMENT  OF  THE  COLLECTOR  OF  CUSTOMS  OF  BALTHIDRB. 

CCSTOM-HOUSB,  BALTOfORl^  Ifo., 

Collector's  Office,  Julff  g8,  I39B, 

Sir:  In  accordance  with  the  prevailing  practice  existing  at  this  port  reoniring  tlu 
collector  to  render  annually  a  statemeut  of  the  husineBS  transactions  of  tne  port  cd 
Baltimore,  for  infonuation  and  use  in  your  department,  I  have  the  honor  to  snbiuil 
the  following  tabulated  commercial  statement  for  the  fiscal  year  ending  June  90^ 
1892,  as  compared  with  the  twelve  months  preceding,  endmg  Jane  30, 1891: 

Tonnage  movement. 


Foreign. 

CoMtwise. 

1890-*9L 

18»l-»92. 

Increase. 

1890-^91.        ia91-*92. 

1 

DenrBsrw 

Inward 

Tons. 
706,755 
905, 215 

Tons. 
1,123,368 
1,883,935 

PsT  ctnt. 
69 
53 

Tons. 
1,382,241 
1,601,158 

Tons. 
1.192,187 
1,534,802 

• 

Oatwanl 

Increase. 


Eeidblished  eteamakip  lines. 


Name  of  Bteamsbip  line. 


North  Grerman  Lloyd . . . 

Allan  Line 

Johnson  Line 

Atantic  Transport  Lino 

Donaldson  Line 

Lord  Line 

Baokman  Line* 


Neptnne  Line 

Bristol  Line 

Empire  Line 

Pontau  Line 

Hambnre- American  Line 

SSloaman  Tine 

Koyal  Netherlands  Line 

Earn  Line 

Liverpool,  BrsEil  and  Biver  Platte  * 
Blue  Cross  Line 


No.  of 

Tessels. 


Bestination. 


8  j  Bremen. 

4  I  Liverpool 

7  LiverpooL 
6     London. 

6  Glasgow. 

5  Belfast  and  Dnbliii. 

8  Port  Antonio,    British    Wii 

Indies. 

7  I  Rotterdam, 
(f)       !  Bristol 

(t)       !  Loith. 
4  i  Antwerp. 
7  I  Hamburg. 

3  '  Brasilian  ports. 

4  I  Botterdam  and 

6  I  Santiago  de  Cuba. 
4  '  Brazilian  ports. 

7  Kotterdam  and  Hayxtt. 


*  Two  new  lines  established  in  1892. 
t  Occasional. 


Value  of  imports. 


1892  (free) $^9S2,i 

1891  (free) 9,072,( 

Decrease  in  1892 2,420,^ 

1892  (duitable) 6,766,1 

1891  (dutiable) 11, 482,1 

Decrease  in  1892 ^716,( 

Beoapitul^tion  of  imports* 

1892  (free) 6,652,/ 

1892  (dutiable) 6,766, 

Total  value  1892 13,418, 

Total  value  1891 20,555, 


Deoroaseml892 7,137, 
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Importa  In  Amerioati  veaMls,  1892: 

SmiKng »3,7M,U» 

ImportH  in  foreign  reaaala,  1892: 

Sailing a03,98B 

Steam »,417,9(» 

-  Imports  in  oars  overland,  1892 2,2SB 

Total,  1802 13,418,268 

1898 98,79^856 

J891 $4,349,781 

Inoteaw  In  1892 34,447,069 

Exports  in  American  Tesaels,  1893: 

Sttillng 1,614,248 

Eipoita  in  foreign  veaaels,  1892: 

Sailing 282,042' 

Steam 97,000,666 

Total  exports  fra  1892 -. 98,796.646 

BeeapitulaUoa  of  aeporU,  183t. 


Tcrtrf,1892 9^79^846 

Certain  mrliekt  et^crtei. 


ArildM. 

..... 

Articla. 

Tddi. 

- 

a.iaa 

«1.4» 

j;i 

XI.  tM 
«,T32 

13.  U4 

a.  BIB 

liaiT 

4'" 

l^ 

ZiDD 

T^mupwtation  in  bond,  wUh 


DMtln«tloii. 

TalDD. 

Dnty. 

DaUutko. 

Talm. 

tontr. 

Ts 

1103" 

11,817 

65. 

00 
20 

Wheeling,  W.  V. 

30J.M 

ie.711 

fl 
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».«:—. 

ValBt. 

V.I0* 

is 

H!l97 

:M^m:r 

•ST.  Hi 

"•a 

4.ZiS.3S 

•■as 

llM.»ai.8B 

Coluabiu-OUo-.-i 

sass-:-- 

It.' 

AtMMory  ^««rcitiiadtM  i«  bond  wMoiit  aiipralMnmt. 


Number  of  Inuoigruita  and  pMaengan  uiiTing: 


DeonsM  In  1892 

Dnt)^  on  tnercliandiM  in  bond : 


Decrease  in  1892  .. 


Dntles,  etc.,  collected If 

Dntiee  on  merohaiidiBe  in  bond 

Dntieaon  mereluuidiee  in  bond  with  ud  without  appraisement 1 


•Teu. 

So. 

DW 

30 
23 

J 

2. 

Increase  in  the  Dumber  of  Teasels  boil^  7. 
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jsels  entered  from  foreign  ports : 

American —  Tons. 

Sailing \ 62,638 

Steam 2,701 

Foreign — 

Sailing 17,671 

Steam 1,050,458 

Total 1,128,368 

)8el8  cleared  for  foreign  ports : 

American — 

Sailing 61,817 

Steam 714 

Foreign — 

Sailing 9,618 

Steam 1,321,786 

Total 1,383,935 

jsels  entered 1, 123, 368 

iselB  cleared 1,383,935 

Total  foreign,  1892 2,507,803 

»1,1891 1,611,970 

Increase  in  1892  (55  per  cent) 895,333 

melB  entered  ooastwise,  1892 1, 192, 137 

isels  cleared  coastwise,  1892 ^ 1, 524, 602 

Total  coastwise,  1892 2,716,739 

aJ  coastwise,  1891 2,883,499 

Decrease  in  1892 166,760 

RECAPITULATIOZr. 

»J  foreign  tonnage  in  and  ont,  1892 2, 607, 303 

val  coastwise  tonnage  in  and  out,  1892 2, 716, 739 

Total  tonnage,  1892 5,224,042 

tal  tonnage,  1891 4,495,469 

Increase  in  1892 728,573 

STATISTICAL  RECAPITULATION.  , 

.tiable  merchandise  has  decreased $4, 716, 660. 00 

be  merchandise  has  decreased $2, 420, 774. 00 

mestic  exports  have  increased $34, 447, 069. 00 

kal  tonnage,  foreign  and  coastwise,  have  increased  (tons) 728, 573 

urease  in  the  dnties  collected $588,363.78 

Tease  in  dnties  on  merchandise  in  bond $92, 725. 12 

reaae  in  merchandise  in  bond  with  and  without  appraisement $121, 226. 48 

rease  in  the  number  of  vessels  built 7 

he  tonnase  movemont  at  this  port  for  the  fiscal  year  ending  June  30,  1892,  shows 
08t  gratifying  and  encouraging  increase,  both  as  to  the  number  of  vessels  arriv- 
Cind  departing  and  in  the  increased  carrying  capacity,  the  latter  being  entirely 
t>o  the  widening  and  deepening  of  the  channel  approaches  to  our  harbor,  which 
'  enables  vessels  drawing  27  and  28  feet  of  water  to  pass  up  and  down  with  perfect 
>  and  safety. 

^ere  are  17  established  lines  of  ocean  steamers  trading  from  this  port  to  foreign 
^,  representing  77  steamships,  ranging  in  net  tonnage  from  18,000  to  6,(X)0  tons 
l«n. 

0^o  new  lines  have  been  established  within  the  past  year,  viz,  to  Jamaica  and 
Kil,  and  four  new  ships  added  to  those  heretofore  established. 
^«  president  of  the  Association  of  Maryland  Pilots  informs  me  that  the  average 
^  of  water  of  the  vessels  in  the  foreign  trade  is  14  feet  for  sailing  and  21  feet  &r 
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steam ;  34  steam  vee^els  drawing  25  to  28  feet  have  paaaed  tbrongh  the  oli 
ing  the  past  ;^ear. 

llie  facilitiea  for  landing  and  transporting  immigranta  have  been  iae 
are  now  tmsurpaseed. 

'Ilie  activity  of  our  local  shipbnilders'  yards  is  worthy  of  note.  Of  i 
scls  bnilt  daring  the  year  just  ended  20  of  them  are  propelled  by  steam. 

They  are  now  constructing  4  sail  and  15  steam,  including  the  2  United  1 
sels  Detroit  and  Montgomery. 

The  marine  plant  at  Sparrow  Point  has  sprung  into  prominence,  and  tlu 
Steel  Company  is  now  prepared  to  build  vessels  of  any  size;  2  large  stean 
bay  trade  and  3  steam  tugs  are  constructing.  In  addition  to  this,  a  conti 
(»reau  steamer  of  some  3,S[)0  tons  burden  has  just  been  awarde<l  to  them. 

The  vessels  in  our  coasting  trade  not  required  by  law  to  enter  and  c 
ruHtom-house,  and  not  included  in  the  foreign  tonnage  tables,  aggneg 
2,:^000  tons. 

The  foreign-tonnage  movement  shows  an  increase  of  55  per  cent.. 

There  are  1,217  vessels  owned  and  documented  in  thin  collection  divf 
H<>uting  107,420  net  registered  tons. 

There  is  a  decided  decrease  in  the  imports  in  the  past  yeiir,  most  notioi 
]»late,  chloride  of  zinc,  co£fee,  wool  dress  goods,  bananaM,  Hpic<>s.  and  sag 

In  the  matter  of  exports  a  most  desirable  increase  is  Hhown  to  tb* 
$34,000,000,  notably  in  wheat,  corn,  flour,  all  of  which  have  gained  from 
)ier  cent.    Rosin,  dried  apples,  oil  cake,  beef,  tallow,  lard,  pork,  cotton-se 
a  most  decided  increase,  while  there  is  a  perceptible  increase  running 
per  cent  of  the  entire  merchandise  exported. 

Re«pectftilly  submitted, 

Wm.  M.  Ma 

Col.  Wm.  p.  Craighill, 

Corps  of  Engineeri, 


I  2. 

IMPROVEMENT  OF  JAMES  RIVER,  VIRGINIA. 

The  improvement  was  regularly  undertaken  by  the  United 
1870.  A  small  siun  had  been  previously  expended  and  wa 
advantage  to  navigation.  The  total  expended  by  the  United 
July  1,  1892,  has  been  $1,302,408.19.  In  addition  the  city  of 
has  expended  nearly  $500,000,  but  in  the  last  five  years  < 
$50,000,  and  this  near  the  wharves  of  the  city. 

VThen  the  improvement  was  undertaken  by  the  Governme 
tion  was  obstructed  by  sunken  vessels,  by  remains  of  militai 
and  by  obstructions  put  in  the  river  during  the  late  war  to  p 
national  fleets  from  approjiching  too  close  to  Eichmond.  1 
also  natural  obstnictions. 

Rockett  Reef  and  Richmond  Bar  had  only  7  feet  of  wate: 
low  tide.  From  Warwick  Bar  (where  the  depth  was  13  feet 
mond  the  channel  was  crooked  and  obstructed  by  dangerous 
ledges.  The  Dut<}li  Gap  Cut-off,  which  now  saves  5J  miles  • 
navigation^  was  not  then  open. 

The  original  proj(*ct  wjis  to  secure  a  depth  of  18  feet  at  ftil 
responding  to  14.5  feet  at  low  tide,  to  Richmond,  with  a  cha: 
of  180  feet  from  Harrison  Bar  to  Richmond  docks,  the  exc 
rock  to  be  18J  feet  at  full  tide.  This  plan  was  well  adva 
Congress,  by  act  approved  July  5, 1884,  adopted  the  i)rojec 
at  mean  low  tide  from  Richmond  to  the  sea.  Operations  i 
I)ast  year  have  been  conducted  in  accordance  therewith.  I: 
it  out  further  a  large  amount  of  excavation  will  be  in  solid 
the  cost  will  necessarily  be  great.  The  width  to  be  gi\ 
channel  is  400  feet  from  the  sea  to  City  Point,  300  feet  from 
to  Drewry  Bluff',  and  200  feet  from  thence  to  Richmond.    Tl 


^     JoTa 

yed  for  improving  the  rivoL  cuutiist  in  dredging,  rock  exi-«vji. 
utd   tiic  coDtractiou  of  the  wat«r  way  by  means  of  tlik«H  oi' 

0.  P.  E,  Burnrwyn  rontiDaed  the  resident  enjriTiotr  of  tlie  work 
iecember  1,  1891,  when  he  was  succeeded  by  Mr.  H.  D.  Whit- 
who  ha4l  bt-fii  his  predecessor  for  a  number  of  years.  The  de- 
report  of  Mr.  Whitcomb  is  herewitli. 

following  are  the  ujaouuts  and  dut«s  of  appropriation  a  for  im- 
gJsuaeii  liiver,  Virginia: 

*50,000     Jnnell-lSSO »7fl,(IOO 

50, 000    Marub  3, 1881 (Ki,  000 

60,000     AngiisI  3, 1882 ■ro,OClO 

75.000  '  .rufrS,  ifel- -^,000 

50,000    Augusts.  Ifwe 112,500 

50,000     August  U,  1888  - 22E),00O 

"  "     Hfpteiuber  19,  1890 300,000 


^: 


1,»T9  .- 


70,000 
75,000 


Total 1,362,500 


Monei/  Ht'iUwi-nt. 


»it«tiirulitigfiabi!itiM «2,  DOO.DO 


t,  aniimtit  vovereil  by  uiicompluk'd  eoutncto.. 


t»ndIabla(orfiBcaI;eu*»iiliug.Tune30,  1893 206.907.58 

-  3.53(1,070.45 


1  of  prupoiaU  for  conslruolion  of  a  railroad  tracJc,  traHi 
mpruring  Jamts  Riter,   Finjiiiia.     Openeii  October  13,  1 

fer  ilip.  mr  auil  raiSH 
91,  at  1^:05 p.  m. 

•, 

^Mm^^fi  ™id.T.c.  of  bidrter. 

A-1.000reetor 
nilroiul  Hick 
per  lin*»r  foot. 

Transfer 
.Up. 

C- 

Culason. 

li-        llnu 

Price. 

TolJ. 

XL*iigli(»w.Rlrhnu)a<I.Va- 

B.Br»k..jr,.aJtiiiKire.iM.f 

1  Tredf«»  CimipuiT,  KIcboKinil,  Vs 

"sAh 

j,B50.«ulii.im.-ja 

1!,750.0U 

(-5o.oi>  »ii,m:i.3;i 

njICDonmo-KeWB-k,  N.J 

t-Varttin.  *  Co  .  Prter.bor>!,  V.  . 

5,75«.W) 

a.SOli.W) 

iS' 

Sits.'": 

"'. 

t&BtlU 


tt  nilrood  tT«£k  mod  itUp  n1  ID  nor  tpql  on  co.'t  uf  Hani<'. 


Utle  for  cODtractH,  $15,000. 
Bet  with  No.  2  fnr  it^ma  A  and  B, 
Mn  vitb  Nn.  4  for  item  D. 
tMt  wilb  Nu.  7  iac  it«m  C. 
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REPORT  OF  MR.  H.  D.  WHITCOMB,  AfSSlSTANT  XyCDfUBB. 

Emguoser  Oi 
Biekmond,  Fa.,  Jm 

Colonel  :  I  have  the  honor  to  anhmit  the  following  report  of  operatioc 
>vith  the  improvement  of  James  River  for  the  iiBeal  year  endiDg  June  8( 

1  iim  indebteil  to  the  monthly  reports  of  Mr.  C.  P.  E.  Borgwyn,  my  pv 
ussiHtant  engineer;  and  to  Mr.  £.  G.  Higginbotham,  inspector,  as  to  opi 
viouH  to  December^  1891. 

SURVEYS  AND  TIDAL  OBSERVATIONS. 

A  very  complete  snrvery  was  made  in  September,  1891,  from  the  ( 
Goodes  Rocks,  which  was  coutiuned  to  the  head  of  Richmond  Bar  in  Ja 
Sonudin^s  were  taken  at  inter^'als  of  10  fei't  on  lines  20  feet  apart,  and  | 
information  as  to  the  condition  of  the  river  bed  in  that  distance. 

A  survey  was  made  of  Kingsland  Reach  previous  to  the  last  dredgin 
another  after  it  was  completed,  in  May,  1892.  Soundings  were  also  ti 
tember,  1891,  and  in  May,  1892,  between  the  wing  dama  from  the  head* 
Bar  to  Drewry  Blnff,  and  several  lines  of  soundings  at  intervals  of  10  fo 
of  the  military  obstructions  of  1861-65  at  Drewry  Blnif.  Soundings  wera 
Dutch  Gap  before  and  after  the  recent  dredging  there.  The  positiona 
with  those  of  some  other  minor  surveys,  except  the  first  in  Kmgsland 
measured  between  established  points  by  a  graduated  wire,  and  on  c 
with  the  position  of  soimdings  determined  by  angles,  as  at  Wards  Reach. 
shoal  between  Drewry  and  Chaffln  Bluffs. 

Tidal  observations  were  taken  at  teu-ininut«8  intervals,  day  and  nig)] 
month  of  August,  1891,  at  Warwick  Bar,  Dutch  Gap,  City  Point,  Sandy 
Mill  Wharf,  and  Cape  Charles,  and  at  intervals  of^ about  5  miles  betwei 
and  Newport  News,  for  one  tide,  accompanied  with  observations  on  the 

These  surveys  and  current  observations  were  made  under  the  persons 
Mr.  lliggiubotham. 

DREDGING  AND  OTHER  WORK. 

At  the  beginning  of  the  fiscal  year  work  was  being  prosecuted  mid< 
with  Mr.  C.  D.  Langhome  for  excavation  at  several  points  between  R 
the  lower  x»art  of  Kingsland  Reach ;  and  with  Mr.  W.  Hampton  Cui 
daius  at  Wilton. 

CITY   LIMITS  TO  GOODES  ROCKS. 

Mr.  Langhome  completed  his  contract  for  dredging  between  the  ci 
StearuH  Dike  in  July,  1891,  having  excavated  6,673  cubic  yards  of  disii 
154.2  cubic  yards  of  wolid  rock  in  this  year,  making  a  total  of  30,724.8  c 
disintegrated  and  478  cubic  yards  of  solid  rock  on  this  section. 

He  had  completed  his  contract  from  Steams  Dike  to  Goodes  Rocks  ha 
fiscal  year.  Under  the  contract,  the  United  States  were  to  do  any  blast 
at  rocky  points  above  Goodes  Rocks.  The  dredges  were  worked  over  1 
ered  by  the  contract,  making  the  full  depth  of  22  feet  in  many  places 
number  of  areas  remain,  too  nard  to  be  removed  by  the  dredges  employ 
ing  or  blasting  was  done  by  the  United  States,  as  the  total  cubic  yara 
the  contract  had  been  removed. 

A  8ii]»plementary  contractj"  modifying  the  former,  was  approved  M 
under  wnich  work  was  immediately  resumed  on  the  lower  of  these  twc 
later  on  the  other.  Under  this  9,140.4  cubic  yards  of  disintegrated  s 
yards  of  bowlders  classed  as  solid  rock  have  been  removed. 

It  seems  probable  that  the  disintegrated  rock  mentioned,  a  granit 
softened  to  a  limited  depth  in  many  places  when  exj)08ed  to  the  cnrrei 
dredge  can  often  remove  an  additional  foot  or  so  of  material  after  an 
few  months,  which  had  been  previously  too  hard.  There  is  a  limit  to  i 
softening  in  approa<jhiug  the  underlying  solid  rock,  which  rises  to  ne 
bottom  in  many  places. 

The  amount  to  be  expended  on  these  two  sections  by  the  supplemec 
is  not  to  exceed  $15,000,  including  the  expense  incurred  by  tne  Un: 
drilling  and  blasting.  The  intention  of  the  contract  is  to  open  a  c 
Richmond  Bar  at  least  60  feet  wide  by  18  feet  deep  at  low  tide.    The  i 
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reduces  the  quantity  of  sand  to  be  dredged  below  Richmond  Bar  from  1Q2;600  to 
25)000  cubic  yards,  and  limits  the  expenditure  at  Goodes  Rooks  under  it  to  $13,000. 

GOODBS  ROCKS. 

Operations  from  the  former  fiscal  year  were  continued  on  the  new  channel  until 
November  1, 1891,  and  included  drilling  and  blasting  by  the  contractor,  as  well  ais 
dredging. 

Work  was  resumed  in  March,  1892,  under  the  supplementary  contract,  and  is  still 
in  progress,  and  until  June  27,  1892,  was  confined  to  removing  the  debris  from  the 
blasting  of  1891  and  previous  years.  Drilling  and  blasting  are  now  resumed,  and 
about  370  cubic  yards  of  bottoming  remain  to  oe  removed  before  the  full  depth  of  22 
feet  is  attained  in  this  new  channel. 

The  contractor  has  also  dredged  2,099.6  cubic  yards  of  disintegrated  rock  and  147.3 
cubic  yards  of  solid  rock( under  the  supplementary  contract)  in  a  channel  connect- 
ing the  cut  last  mentioned  with  that  over  Richmond  Bar.  All  the  rock  taken  from 
the  new  channel  was  placed  on  the  wing  dams  and  training  walls,  mainly  at  Wilton 
and  Kingsland  Reach. 

OOODSS  ROCKS  TO  RANDOLPH  FLATS. 

The  contractor  worked  from  July  17  to  October  31,  1891,  in  deepening  the  chan- 
nels at  the  head  of  Richmond  Bar  and  opposite  the  monitor  fleet  at  Randolph  Flats. 
Hard,  disintegrated  rock  was  found  for  a  short  ^stance  at  the  head  of 'Richmond 
Bar  at  depths  of  16  feet  and  over.  This  cut  was  continued  for  only  900  feet,  and 
was  mainly  in  coarse  gravel  and  cobble^  containing  some  large  bowlders.  Ten  thou- 
sand and  sixty-nine  and  six-tenths  cubic  yards  were  removed,  of  which  722.8  cubic 
yards  were  in  bowlders  classed  as  solid  rock. 

The  material  in  Randolph  Flats  was  sand  overlying  course  gravel  and  cobble, 
containing  bowlders  and  small  areas  of  disintegrated  rock,  at  from  20  to  22  feet  be- 
low low  tide.  The  amount  removed  here  was  31,601  cubic  yards,  of  which  163.8 
cubic  yards  were  classed  as  solid  rock.  A  further  amount  of  2.581.4  cubic  yards  of 
sand  and  gravel  were  dredged  from  the  lower  part  of  this  shoal  in  March,  1892. 

KUIGSLAND   REACH. 

The  contractor,  Mr.  C.  D.  Langhome,  began  dredging  a  channel  through  this  shoal 
in  November,  1891,  and  completed  his  contract  in  February,  1892.  He  removed 
45*050.8  cubic  yards,  including  132  cubic  yards  of  bowlders  classed  as  solid  rock. 
This  shoal  is  a  cross-over  where  the  river  had  a  width  of  1,000  feet,  and  has  been  one 
erf  the  most  annoying  to  navigation,  especially  after  great  freshets.  The  current  is 
now  confined  between  brush  training  walls  550  feet  apart,  and  a  channel  200  by  22 
feet  has  been  dredged  between  them.  The  core  of  the  bar  was  of  heavy  gravel  and 
cobble.  It  is  expected  that  the  contraction  now  made  will  maintain  the  channel.  A 
levee  on  the  right  bank  was  estimated  for  in  1877,  after  the  great  freshet  of  that 
year,  to  prevent  such  a  diversion  of  the  current  as  then  occurred,  and  may  yet  be 
found  important.  Two  openings  in  the  training  walls,  aggregating  430  feet,  left  for 
the  deposition  of  dredged  material  behind  them,  should  be  closed,  and  it  may  be 
necessarv  to  frirther  strengthen  the  brush  work  with  stone  from  exca.vation6  near  the 
city.  The  remains  of  two  sunken  vessels  which  partly  obstructed  the  new  channel 
were  removed  by  the  United  States  in  April,  1892. 

DUTCH   OAF. 

A  contract  was  made  in  February,  1892,  with  Mr.  C.  T.  Caler  for  the  removal  of 
not  exceeding  15,000  cubic  yards  from  the  slide  of  1889  in  Dutch  Gap.  The  contract 
was  finished  May  4, 1892,  by  the  removal  of  13,545.4  cubic  yards.  The  slide  is  now 
removed  to  a  depth  of  18  feet  in  the  fairway,  and  to  from  10  to  14  feet  for  the  re- 
mainder. The  surface  width  of  the  cut  is  now  515  feet  at  the  upper  entrance  and 
330  feet  at  the  narrowest  point,  which  is  near  the  lower  entrance.  The  18  feet  con- 
tours are  320  feet  apart  at  the  former  and  190  feet  at  the  latter  with  a  channel  depth 
of  more  than  20  feet  in  each  case.  There  is  a  fairway  entirely  through  the  cut  100 
feet  wide  by  over  18  feet  deep ;  but  at  the  upner  entrance  there  is  a  shoal  area  of 
20,000  square  feet,  left  in  former  dredging,  witn  less  than  18  feet  depth,  and  m  this 
an  area  of  800  square  feet  with  less  than  15  feet,  one  soimding  being  13.7  at  low  tide. 
There  are  18  feet  or  more  on  each  side  of  this  shoal  area.  The  bottom  of  this  cut  is 
a  very  hard  clay,  dredged  with  difficulty  unless  loosened  by  explosives.  Farther 
reference  to  this  cut  and  vicinity  is  made  elsewhere. 
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WJSQ  DAMS  AT  WILTON. 


These  were  completed  in  Augnst,  1891,  by  Mr.  W.  Hampton  Cnrtis,  contractor. 
They  are  thc»roii^hly  well  built  and  protected  with  stone.  They  are  all  on  the  left 
bank  and  their  uumbers  and  lengths  are  as  follows : 


No.  114, 
No.  116. 
No.  118. 
No.  120 
No.  124 
No.  128. 
No.  132. 


Feet. 

53.8 
86.5 
143.2 
195.8 
246.5 
264.6 
254.8 


No.  134. 
No.  138. 
No.  142. 
No.  146. 
No.  150. 


222.4 
170.3 
182.8 
225.0 
206.8 


Totallongth 2,257.0 


TBAN8FER  SLIP,    ETC. 

This  work  was  desigued  to  facilitate  the  distribution  behind  the  dikes  of  material 
<lredged  between  Richmond  Bar  and  Falling  Creek,  a  distance  of  nearly  4  milety 
where  the  river  bed  is  of  sand  mainly. 

It  consists  of  a  railway  of  standard  gauge  about  1,300  feet  long  and  8  feet  above 
high  tide,  built  on  a  pile  causeway,  with  an  incline  to  the  river,  on  a  grade  of  about 
2  per  cent,  where  it  will  connect  with  a  barge  rising  and  falling  with  the  tide.  To 
this  scows  with  loaded  cars  can  be  brought  and  thence  taken  by  a  locomotlYe  to 
the  dumping  ground. 

The  railway  was  built,  under  a  contract  with  Mr.  C.  D.  Langhome,  between  No- 
vember, 1891,' and  April,  1892.  All  the  materials,  including  the  rails  and  fastenings, 
were  furnished  by  the  contractors,  and  the  wbole  work  is  strictly  up  to  requirement. 

The  barge  or  enif^sou  was  built  under  a  contract  with  Messrs.  H.  T.  Morrison  A 
Co.,  of  Petersburg,  Va.,  and  is  also  in  every  respect  according  to  contract. 

The  locomotive,  a  Rccond-handeii  tank  engine,  weighing,  with  fuel  and  water. 
36,250  pounds,  wliich  had  been  put  in  good  order  before  its  purchase,  was  fUmlahAO 
by  the  Tredegar  Company,  who  also  furnished  a  model  iron  dumping  car. 

About  twenty  dumping  cars  will  be  needed  to  keep  two  ordinary  dredges  sup- 
plied. 

Amount  dredged  during  the  year. 


Locality. 


City  limits  to  Steams  Dike  . . . 
iSteanis  Dike  to  (iooilcB  Kocks 

Goo<leH  Rocks 

Kichmond  Bar 

Bandolph  Flats 

Kin^nland  Keach 

Dutch  Gap 


Total 


travel,  and      !>««««• 
*    «iov       ,  Voaed  rock. 


clay. 


Cub.  yards. 


U,  842. 8 
34,  U18. 6 
44, 018. 8 
13,545.4 


101, 825. 6 


Cub.  yardt. 

10, 620. 6 

6,11*2.9 

4,244.9 


Solid  took 


Cfub.yttria 
188. 

S,M4. 


20,058.3 


1S8. 
13S. 


6,206. 


FRESHETS. 


No  heavy  freshets  have  occurred.  The  following  ribes  have  been  noted  above  loi 
tide: 

August  25, 1891 8, 

January  16,  1«»2 IS. 

January  21,  1802 11. 

March  1,1802 7. 

March  10, 1892 8. 

April  24, 1892 9. 

The  completion  of  t lie  work  in  KiiigHhiiiil  Keach  and  the  further  removal  of  tit 
slide  of  1889  in  Dutch  Gap  have  been  of  benefit  to  navigation.  The  depths  of  chai 
nelH  elsewhere  have  generally  been  maintained  with  some  improvement  due  to  coi 
traction  and  dredging.  The  work  done  in  the  rocky  bottom  for  2  or  3  miles  bolo 
Bichmond  has  been  a  further  progress  towards  a  wider  and  deeper  obannel  ther 
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bat  no  improyement  in  available  depth  from  the  sea  to  the  oity  oanbe  reported  from 
the  last  year,  which  was  16^  feet  at  full  tide. 

All  the  depths  mentioned  in  this  report,  except  when  otherwise  specified,  are 
referred  to  tne  datum  line,  which  is  mean  low  tide;  and  the  widths,  surfaces,  and 
areas  in  cross  section  and  heights  of  freshets  are  also  given  for  the  same  stage  of 
wat^r. 

The  mean  rise  and  fall  of  tide  at  Richmond  is  3.6  feet ;  at  City  Point,  2.5  feet ; 
at  the  junction  with  the  Chicktihominy,  2  feet;  and  at  Newport  News,  2.5  feet. 

Returning  to  this  work  aft«r  an  interval  of  ten  years,  in  which  the  plan  of  the 
improvement  has  been  considerably  enlarged  by  law,  and  large  amounts  of  work 
done  in  excavation  and  in  constructing  regulating  dikes  and  wing  dams,  it  has  been 
necessary  for  me  to  examine  the  successive  maps  and  reports  made  in  the  interval 
and  before  in  order  to  learn  what  has  been  done  from  year  to  year  and  the  results. 
Some  of  the  more  important  facts  collected  in  this  way  are  shown  in  this  report  and 
more  clearly  in  the  appended  maps  and  statements.  The  progress  of  the  improve- 
ment, especially  in  the  14  miles  nearest  Richmond,  has  been  steady,  and  appears  to 
bepermanent. 

The  characteristics  of  James  River  have  been  stated  in  your  previous  reports,  and 
only  a  brief  description  will  be  given  now. 

The  river  begins  at  the  confluence  of  the  Jackson  and  Cowpasture  rivers,  a  few 
miles  east  of  Clifton  Forge,  in  Alleghany  County,  Ya.,  and  is  234^  miles  long  to  the 
head  of  tide  at  Richmond.  In  this  distance  it  falls  l,018i  feet,  an  average  of  4.34  to 
the  mile,  and  in  the  last  10  miles  above  tide-water  it  falls  124  feet  over  a  bed  of 
granitic  rock.  The  tributaries  mentioned  have  their  sources  on  the  eaatem  slope  of 
the  Alleghany  Mountains  and  in  ridges  parallel  to  and  eastward  of  that  range. 

The  James,  at  Richmond,  carries  the  drainage  of  more  than  7,000  square  miles, 
and  that  which  enters  the  river  below  Richmond  makes  the  total  area  drained  about 
10,500  square  miles.  Perhaps  one-half  of  this  area  is  mountainous,  and  the  discharge 
ia  subject  to  great  fluctuations  and  to  violent  freshets,  which  have  been  Irequent  in 
recent  years. 

The  lowest  gauging  noted  was  in  1881,  when  the  city  engineer  found  it  800  cubic 
feet  a  second.  His  estimate  of  the  normal  low-water  discharge  \b  1^332  cubic  feet. 
In  the  freshet  of  November,  1877,  which  was  28.6  feet  above  datum  line  at  RockettS; 
Richmond,  the  highest  rise  of  which  there  is  an  authentic  record,  it  is  probable  that 
the  discharge  at  l£e  height  of  the  freshet  was  200,000  cubic  feet  a  second. 

The  fall  below  Richmond  is  inconsiderable  at  ordinary  stages.  It  amoulits  to  less 
than  three-tenths  of  a  foot  in  the  14  miles  to  Dutch  Gap,  and  can  scarcely  amount  to 
a  foot  in  the  whole  distance  to  Newport  News. 

For  7  miles  below  Richmond  the  river  flows  directly  south  with  slight  curvature : 
it  then  turns  eastward  and  is  very  tortuous  to  its  junction  with  the  Appomattox,  30 
miles  below.  In  the  remaining  97  miles  to  its  mouth  there  are  several  bends,  but 
the  curvature  is  much  less  than  in  the  n^iddle  section. 

The  physical  conditions  of  the  river  in  tide  waters  are  well  and  concisely  stated 
by  Mr.  Burgwyti  in  his  report  of  1882  to  Capt.  Thomas  Turtle,  Corps  of  Engineers, 
made  after  the  elaborate  survey  of  1881,  about  as  follows : 

''From  these  considerations  it  appears  that  the  river  has  three  distinct  conditions 
of  location.  The  first  is  where  the  river  is  subject  to  freshet  action  exclusively. 
The  third  is  where  the  rivei  is  entirely  governed  by  tidal  considerations,  and  a  mid- 
dle section  where  first  the  tides  and  then  freshets  have  the  ^eater  influence.  The 
"  boundaries  of  these  sections  so  blend  into  one  another  that  it  is  not  possible  to  define 
their  limits  exactly,  and  they  probably  vary  with  each  particular  freshet ;  but  as 
the  river  suddenly  deepens  at  Drewry  Blufl"  and  maintains  this  depth  for  some  dis- 
tance, this  is  taken  as  the  end  of  the  first  section.  The  second  naturally  ends  at 
Ci^  Point,  and  the  third  extends  from  thence  to  the  sea.'' 

For  nearly  2  miles  below  the  city  limits  the  bed  of  the  river  is  in  rock,  mainly  soft 
or  disintegrated  granite  containing  hard  bowlders  of  considerable  size  and  r^fs  oi 
hard  granite  or  gneiss ;  the  most  considerable  of  which  is  known  as  Goodes  Rocks. 
This  rocky  bed  was  formerly  covered  with  a  stratum  of  sand,  also  containing  ™any 
bowlders.  The  sand  has  been  almost  completely  swept  off  by  the  current  caused  by 
works  of  regulation,  and  the  bowlders  in  and  near  the  channel  have  been  removen  by 
dredges  and  other  appliances. 

This  rocky  bed  is  about  16  feet  below  datum  line  at  the  head  of  Rj^^^^^'^.^^f.ff^ 
and  thence   '  -       ,       .-  «..«" 

in  a  few 

the  river  bed  is  in  sand  resting  at  varying  and  generally  increasing  dc>pth8  on  a  bea 
of  coarse  gravel,  containing  some  large  bowlders,  and  for  a  short  distance  below  tne 
bar  of  small  areas  of  soft  rock  20  or  more  feet  below  low  tide.  .  ,     . 

The  bar  itself,  except  at  its  heiid,  is  now  of  compact  gravel  and  cobble,  witn  tne 
usual  large  bowlders.    It  waa  formerly  covered  with  from  7  to  8  feet  ol  sana,  wnicu 
;    has  been  entirely  swept  away  from  between  the  works  of  contraction. 
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In  the  rooky  section  above  the  bar  the  work  of  improvemont  is  now  exolnsivoly  in 
excavation,  although  the  width  of  the  river  hat*  been  contracted  by  dikes  and  wing 
dams,  owing  to  which  the  chanuelM  when  evenly  cut  to  a  regular  depth  are  not  liable 
to  obstructions  by  deposits  from  the  river.  In  the  remaining  part  of  the  first  see- 
tion  mentioned  above,  the  improvement  has  been  made  by  contraction  aided  by 
dredging. 

Between  Drewry  Blnff  and  City  Point  the  river  is  generally  of  considerable  depth, 
with  shoal  areas  at  intervals,  almost  always  where  the  current  changes  from  one 
bank  to  the  other,  where  also  the  river  surface  exceeds  its  average  width.  From 
experience  with  three  of  these  shoals  it  is  clear  that  contraction  rather  than  dredg- 
ing is  ue(Mled  ou  this  part  of  the  river.  Below  City  Point  the  river  becomes  broader 
and  deeper,  rather  an  estuary  than  part  of  the  river.  The  shoals  which  require  deep- 
ening are  t\i\v,  <ilthough  individuaUy  they  are  of  greater  extent  than  those  between 
Drewry  Bin  ft"  and  City  Point. 

From  expttrience  thus  far,  it  is  probable  that  channels  of  the  desired  depth  can  be 
maintained  more  economically  by  occasional  dredging  than  by  the  cous&uction  of 
dikes,  but  ex]>orienco  has  becm  limited  with  channels  cut  deeper  than  18  feet  below 
datum  line,  and  regulating  works  may  be  found  more  economical  than  dredging  in 
the  maintenance  of  some  of  the  channels  when  dredged  to  the  enlarged  plan. 

HISTORY  OF  THE  IMPROVEMENT. 

The  river  was  surveyed  by  Claudius  Crozet  in  1826  under  the  direction  of  the 
board  of  public  works  of  Virginia,  but  no  action  was  taken  as  the  result  of  it. 
Another  survey  was  made  by  Capt.  Howard  Stansbury,  Assistant  U.  8.  Engineer,  in 
1836,  and  a  third  in  1852  by  the  T.  S.  Coast  Survey.  In  the  last-named  vear  Congress 
made  an  appropriation  of  $45,000  for  the  improvement  of  the  James  and  Appomattox 
rivers.  One-half  of  this  was  exp(*nded  on  the  James  under  the  direction  of  Col.  De 
Rnssy  on  behalf  of  the  Unite<l  States,  who  was  aided  by  a  committee  of  Richmond 
city  council,  the  city  having  appropriated  $21,300  to  the  work.  This  expenditure 
was  of  considerable  a<lvantag<',  in  the  removal  of  the  more  dangerous  rocks  and  in 
maintaining  somewhat  deeper  channels  over  the  bars.  The  appropriation  was  ex- 
hausted in  1855.  xVfter  that  some  work  was  done  by  the  city,  but  no  further  appro- 
priation was  made  ]>y  CuugrcKs  until  1870.  In  that  year  Congress  appropriated 
$50,000  and  the  city  $250,000.  A  large  part  of  the  latter  was  expended  in  oredgei 
ana  other  machinery,  and  in  acquiring  the  land  for  Dutch  (>ap  Cut-off.  The  Con- 
gressional appropriation  was  mainly  expended  in  removing  obstructions  placed  in  the 
river  during  the  civil  war  and  in  o])eiiing  Dutch  Gap  Cut-off. 

The  obstructions  W(*re  lines  of  cribs  and  sunken  vessels  placed  by  the  Confederatf 
authorities  at  Warwick  Bar,  Drewry  Bluff,  and  Kingsland  Reach,  and  militai} 
bridges  above  Drewry  Blull'.  These  were  removed  sutliciently  so  as  not  to  intemferc 
with  navigation,  and  some  of  them  complet^'ly.  A  cut  through  the  narrow  neck  a1 
Dutch  Gap  had  been  made  by  the  forces  under  Gen.  B.  F.  Butler  during  the  civij 
war,  but  was  too  contracted  for  the  passage  of  large  vessels,  and  a  causeway  had 
b<*en  built  across  the  upper  entrance.  This  wan  washed  out  by  the  freshet  ox  1870, 
and  thi)  cut  was  then  enlarged  and  deepened  by  the  United  States. 

Tlie  survey  made  under  your  instructions  in  1874  by  Mr.  William  Popp  was  mon 
in  detail  than  any  which  preceded  it,  and  remains  the  standard  to  which  others  oi 
this  part  of  the  river  are  usually  referred.  It  showed  that  the  obstructions  placed  in  thi 
river  did  no  permanent  injury  to  its  navigation.  The  depths  on  Richmond  and  War 
wick  bars  were  practically  the  same  in  1W30,  1852,  and  1870.  The  crest  of  Warwici 
Bar  had  moved  2,000  feet  above,  but  its  depth  was  the  same  as  formerly  at  the  olc 
site.  The  only  material  change  noted  was  in  Trent  Reach,  in  the  bend  cnt  off  h} 
Dutch  Gap,  which  in  1852  haa  a  de])th  of  10  feet,  and  but  8  feet  in  1874  after  somi 
dredging.  This  change  may  have  followed  the  opening  of  Dutch  Gap  Cut  Oft',  whicl 
cansSd  a  diversion  of  part  of  the  river. 

A  great  freshet  occurred  on  September  5,  1870.  It  rose  to  27  feet  above  low  tidi 
at  Rockctts:  as  results  the  de])thK  on  Richmond  Bar  and  in  Trent  Reach  were  redncec 
to  7  feet  and  correspondingly  at  some  other  points.  The  larger  New  York  steam 
Nhips  ceased  to  mn  to  the  city  i'or  several  months. 

Such  was  the  condition  of  the  river  in  1870,  before  the  recent  work  of  improvemen 
was  begun;  and  the  channel  limited  in  depth  to  lO^r  feet  at  full  tide  for  14  milei 
below  the  city,  was  further  impaired  by  obstructions  natural  and  artificial,  bj 
bowlders  and  wrecks  and  sunken  cribs  and  vessels.  The  artificial  obstructions  wer 
removed  by  the  United  States,  as  before  stated.  The  dredging  through  the  shoal 
was  at  first  done  by  the  city,  the  intention  being  to  get  15  feet  at  full  tide  from  belo'v 
Richmond  Bar.  Dikes  were  also  begun  to  regulate  the  river  widths  and  close  mine 
channels,  as  at  Drewry  Island,  and  to  retain  the  material  excavated  from  the  mail 
channel. 

A  cat  was  made  through  Richmond  Bar  75  feet  wide  by  11  i  feet  deep  at  low  tide 
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The  estimate  for  this  was  sabmitted  in  your  report  of  1^82,  and  Con^efis  adopted  the 
plan  in  July,  1884. 

Since  then  the  work  has  been  prosecuted  with  that  end  in  view. 

The  most  tedious  part  of  the  work  is  in  the  rocky  bed  for  2  miles  below  tha  city 
limits.  Work  was  begun  at  Goodee  Rocks,  the  largest  area  of  solid  rock,  in  1884. 
The  channel  lines  were  moved  50  feet  to  the  right  to  give  greater  directness  to  the 
current  and  allow  blasting  to  be  done  with  less  danger  to  navij^tion.  The  cat  is 
now  56  feet  wide  and  about  500  feet  long  in  Utie  most  solid  part  ofthe  reef.  It  should 
be  made  at  least  100  feet  wide  before  it  is  opened  to  navigation.  Between  this  cut  and 
Richmond  Bar  below,  and  also  between  it  and  the  city  limits  above,  a  large  percent- 
age has  already  been  excavated  to  a  depth  of  18  feet  and  a  considerable  area  to  22 
feet.  The  quantities  remaining  between  the  city  and  bar  are  as  follows  for  the  widths 
and  depths  of  channel  stated : 


Locality. 


City  llnilU  to  GoiMleM  Itockn 

Through  GooflcA  Koc^ka  to  Ki<>hinund  Bar 

Total 


Widths  and  depths. 


200  by  22 
feet. 


OubUyda. 

325.571 

62,602 


888,203 


150  by  22 
feet. 


Oubieydg. 

219.071 

39,100 


100  by  22 
feet. 


OuhieydB. 
26,'82B 


250,140 


20,820 


A  channel  150  feet  wide  and  18  feet  deep  above  Goodes  Rocks  contains  but  70,812 
cubic  yards  in  place,  as  against  219,971  cubic  yards  for  the  full  depth.  There  are 
reasons  for  not  pushing  the  excavation  on  this  part  of  the  river  to  the  full  depth 
at  once,  except  in  solid  rock,  which  can  not  be  removed  without  blasting.  One  of 
these  reasons  has  been  given  already;  another  is,  that  an  additional  depth  of  even  a 
foot  is  a  great  benefit  to  navigation  and  may  be  attained  with  the  means  afforded  by 
Congress  from  time  to  time,  while  the  full  depth  can  not  be,  except  in  patches.  A 
greater  width  rather  than  a  large  increase  in  depth  is  now  needed  below  the  city 
limits,  where  the  channel  of  about  16  feet  depth  is  now  but  80  feet  wide  for  some 
distance.  In  solid  rock  which  is  not  softened  by  exposure,  where  blasting  is  neces- 
sary, the  excavation  should  be  carried  to  the  full  depth,  and  this  has  been  the  prac- 
tice on  this  improvement. 

The  proportion  of  solid  rock  excavated  at  Goodes  Rocks  was  54.2  per  cent  in  the 
past  year;  while  above  it  was  but  1.25;  the  remainder  in  each  case  being  soft  rock. 
nut  no  blasting  was  done  in  the  latter  part,  the  solid  rock  measured  consisting  of 
bowlders.  If  the  hard  rock  had  also  been  removed  its  percentage  would  perhaps 
have  been  20.  The  cost  of  solid  as  compared  with  solt  rock  in  the  past  year  has 
been  from  5i  to  nearly  14  to  1  a  cubic  yard. 

It  has  been  stated  that  the  widths  between  the  dikes  and  win^  dams  on  Richmond 
Bar  were  intended  to  maintain  a  channel  of  15  feet  depth ;  which  was  the  scope  of 
the  improvement  at  the  time ;  the  widths  between  the  works  of  regulation,  built 
since  1H84  for  the  present  plan,  are  much  narrower.  A  cut  was  dredged  through  this 
bar  in  1889-^90  to  a  depth  of  about  20  feet,  and  a  similar  cut  was  made  for  900  feet 
below  its  head  in  1891.  Both  these  cuts  were  filled,  in  subsequent  freshets,  by  round- 
ing out  the  sides  of  the  outs,  and  by  deposits;  so  that  there  is  no  greater  available 
depth  now  than  in  1888,  although  there  is  some  additional  width  in  cross  sections. 
The  widths  on  this  bar  should  be  adjusted  to  the  plan  of  1884,  and  a  wide  channel 
dredged  through  its  hard  material.  This,  of  coarse  gravel  and  cobble,  as  well  as 
the  rock  excavated  above,  will  be  needed  to  revet  the  dikes  and  wing  dams  to  be 
constructed  there  and  elsewhere.  An  average  contraction  of  80  feet  seems  to  be  in- 
dicated to  maintain  a  channel  of  200  by  22  feet,  the  dimensions  of  the  channel  pro- 
posed at  that  point. 

The  lines  of  contraction  below  this  bar  have  been  completed  to  Drewry  BluflT,  so. 
far  as  means  would  permit,  and  give  encouraging  results.  From  an  inspection  of  the 
column  under  May,  1892,  in  statement  C,  it  si^cnis  practicable,  with  some  inconsider- 
able changes  in  width,  to  secure  a  good  channel  there  with  18  ft- et  depth,  in  the  next 
year,  without  dredging,  except  at  wing  dams  91  and  92,  where  there  areprobably  some 
remains  of  the  cribs  placed  on  Warwick  Bar  during  the  civil  war.  Tliese  it  will  be 
necessary  to  remove  by  dredging,  and  possibly  aft'Cr  blasting,  to  the  full  depth  and 
width  of  the  new  channel. 

It  is  not  unlikely  that  a  further  contraction  will  be  needed  here  at  several  points 
to  maintain  the  full-sized  channel;  and  a  small  amount  of  repairs  to  dams  injured 
by  freshets,  and  some  alterations  in  the  lines  ofthe  crossover  at  Falling  Creek,  and 
wing  dams  at  certain  points  to  prot<i>ct  the  banks  ofthe  river  are  needed  now.  There 
has  not  been  time  enough  since  the  contractions  were  made  to  enable  me  to  say  how 
much  more  is  required,  or  to  warrant  further  expenditure  on  this  section  at  present, 
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except  as  above  stated.    The  work  can  be  completed  helreafter  as  required,  to  keep 
pa<$e  with  the  probably  slower  increase  in  depth  above  Richmond  Bar. 

Maps  of  Richmond  Bar  and  Randolph  Flats  are  submitted  showing  the  conditions 
in  1874  and  by  the  most  recent  survey,  and  will  aid  in  making  the  description  of 
these  parts  of  the  river  more  easily  understood. 

The  scour  produced  by  the  contraction  above  Drewry  Bluff,  in  6  miles  of  the  river^ 
and  particularly  on  the  lower  4  mile^  amounting  to  perhaps  450,000  cubic  yards  in 
excess  of  the  amount  excavated  by  machines,  has  caused  shoaling  below.  The  mean 
depth  of  d^osit  for  about  3  miles  below  the  wing  dams  in  thirteen  years  following 
the  survey  of  1874  was  about  2  feet  and  measured  684,575  cubic  yards.  This  was 
accompanied  by  a  contraction  of  the  mean  surface  width  of  13  feet,  and  a  reduction 
in  cross  section  from  10,555  to  9,297  square  feet.  The  deposit  is  not  uniform,  being 
greater  on  the  shoal§  where  the  sunace  width  is  greater  than  the  average.  This 
romputation  was  not  carried  to  a  lower  point  for  want  of  time,  but  there  has  been 
no  unfavorable  change  in  the  widths  and  depths  at  7  miles  below  the  wing  dams  near 
Dutch  Gap  as  is  shown  later  in  this  report. 

There  are  two  of  these  crossover  shoals  in  the  3  miles  referred  to,  one  between 
Drewry  and  Chaffin  bluffs,  where  the  navigable  depth  is  now  16^  as  against  22  feet 
in  1874;  the  other  just  above  Willis  Wharf,  where  the  reduction  has  been  from  19  to 
17  feet.  There  has  been  no  apparent  reduction  in  depth  at  either  point  since  1887. 
A  snit>able  contraction  in  surface  width  is  all  that  appears  necessary  at  tiicse  points. 

The  obstructions  placed  in  the  river  at  Drewry  Bluff  (1861-65)  caused  a  consider- 
able scour  for  1,500  feet  below. 

They  were  removed  to  a  depth  of  about  20  feet  in  1871-72,  the  depth  of  the  former 
bed  being  from  24  to  28  feet  K>r  over  200  feet  of  its  width.  The  depth  of  this  scour 
remaining  in  1874  was  from  8  feet  near  the  obstructions  to  2  feet  1,500  feet  below, 
under  the  old  bed,  as  shown  by  the  survey  of  1852.  This  scour  has  now  been  fiUea 
by  deposit,  and  the  river  bed  has  nearly  its  old  profile. 

There  is  ample  depth  and  width  of  channel  above  aud  below  the  remains  of  these 
obstructions,  but  on  their  line,  for  about  50  feet  in  width,  there  are  less  than  22  feet 
in  depth,  and  less  than  20  feet  on  an  area  of  200  by  40  feet  in  the  present  fairway, 
with  one  sounding  of  less  thau  18  feet. 

It  would  be  better  to  remove  these  to  the  old  river  bed,  and  something  is  necessary 
to  provide  a  channel  of  the  required  dimensions. 

Fall  reference  to  the  shoal  in  Kin^sland  Reach  has  been  made  elsewhere.  Between 
it  and  Dutch  G^p,  14  miles  below  Richmond,  there  is  nothing  which  needs  immediate 
attention.  There  is  a  crossover  with  but  little  over  18  feet,  where  contraction  is 
needed  for  the  depth  of  22  feet. 

Maps  Nos.  3  and  4  will  show  the  width  and  depths  in  Dutch  Gap  Cut-off  in  1870 
and  in  May,  1892.  Map  No.  5  shows  the  bend  cut-off  and  the  river  for  a  short  dis- 
tance above  and  below  the  gap,  with  cross  sections  ffiving  the  comparative  con- 
ditions of  the  bend  in  1874  and  1887^  and  of  the  river  .above  and  below  in  1852  and 
1890.  Plalic  No.  6  shows  a  profile  of  the  old  neck  as  nearly  as  can  be  made  from  data 
in  this  office,  and  a  comparative  profile  of  the  bed  of  river  above  and  below  it  in 
1852  and  1890. 

The  calculations  of  mean  dimensions  show  no  changes  injurious  to  navigation  in 
the  river  near  the  gap.    The  results  are  given  in  statements  below. 

The  channel  hugged  the  shore  on  each  side  of  the  narrow  neck  of  land  existing 
before  the  cut  was  made,  which  was  640  feet  wide  between  contours  of  18  feet  below 
low  tide  in  1852^  and  the  currents  may  have  been  slowly  wearing  it  away.  The  ma- 
terial to  a  few  feet  above  high  tide  is  a  very  hard  clay,  yielding  with  difficulty  to 
any  dredge  heretofore  employed  on  the  work  unless  blasting  was  resorted  to.  Above 
this  is  gravel  and  sand  covered  with  yellow  clay.  The  bottom  of  the  cut  wears  very 
slowly  under  the  current,  is  about  10  feet  higher  than  the  bed  of  the  river  just 
above,  and  is  a  submerged  dam.  The  current  in  the  cut  is  strong  even  at  low  stages 
of  the  river,  except  when  the  tide  is  at  a  stand,  and  is  very  strong  in  freshets.  The 
surface  slope  through  the  cut  and  elsewhere,  in  the  great  freshetH  noted,  was  as  fol- 
lows: The  distance  through  the  gap  being  600  feet  and  around  the  bend  25,730  fieet. 
The  heights  are  given  above  datum  liue,  or  low  tide  at  each  place.  The  slopes  from 
Richmond  to  the  gap  include  the  0.3  foot  found  at  low  tide  between  these  2)oints. 
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FaU 

throngb 

gap. 

Absolute 
sloijcofsur- 
fa<'c.  Rich- 
mond to 

gap- 

Slope 

Slope 

Tear. 

AtBicb- 
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ThiM  current  meeting  the  flow  around  the  bend  at  nearly  a  right  angle  has  caused 
a  great  aoour  immediately  below  the  cut  and  changed  the  channel  for  some  2,000  feet 
below,  BO  that  the  lower  entrance  is  now  made  more  directlv  by  ascending  veeselH. 
The  current  is  also  slowly  abrading  its  hard  cl^  bed  at  the  lower  entrance  and  has 

Srobably  out  away  an  average  of  more  than  80  feet  from  its  lower  edge  at  22  feet 
epth,  with  a  slope  extending  to  50  feet  in  depth  in  a  distance  of  120  horizontal. 

In  1877  the  cut  was  ubout  180  feet  wide  by  15  feet  deep.  It  wus  enlarged  in  187H 
to  200  feet,  with  entrances  of  JKX)  feet,  and  wasMcepened  to  18  feet  in  1880.  It  was 
widened  throughout  to  300  feet  in  1889,  and  has  since  been  enlarged  as  heretofore 
stat-ed  and  as  shown  on  Map  No.  4.  It  will  be  note<l  that  the  surface  slope  between 
Richmond  and  the  gap  in  great  freshets  has  increased  with  the  enlargement  of  the 
cutting. 

At  some  future  time  the  cut  should  be  deepened  to  the  level  of  the  river  bed  above 
or  to  about  30  feet  below  datum  line.  Nor  would  this  be  a  serious  undertaking,  aa 
it  is  but  540  feet  between  22  feet  contours,  sloping  sharply  to  30  feet  on  both  sides. 

The  angle  turned  by  a  ship  passing  through  the  gap  is  158^  in  about  2,200  feet,  and 
a  curve  of  750  feet  radius  is  the  best  practicable.  A  cut-off  from  about  2  miles  above, 
which  would  save  a  mile  or  more  of  distance  and  require  a  mile  of  cutting,  has  been 
considered,  lliis  would  greatly  improve  the  entrance  and  exit  of  the  out  and 
remove  more  than  half  the  curvature  stated,  and  would  also  avoid  one  of  the  sharp- 
est bends  in  the  river,  at  the  upper  end  of  Devil's  Reach.  The  cost  of  this  would 
be  more  than  is  warranted  by  the  usual  appropriations  for  this  improvement. 

The  river  far  1^230  feet  above  and  B,570feei  heJow  Dutch  Gap,  1874  and  1890. 


Ahw4  the  gap. 

Knm  her  of  Beetlons  taken 

Mean  width  at  low  tide feet 

Mean  depth  at  low  tide do. 

Average  oen ter  depth do . 

Mean  area aqnarefeet 

8<riids  of  water cabiofeet 

Btiow  1hi$  gwp, 

Nnmber  of  seotiona  taken 

Moan  width  at  low  tide feet 

Mean  depth  at  low  tide do. 

Average  center  depth  do. 

Mean  area aquarefect 

Solids «...  cubic  feet 


1874. 

1890. 

Increaao. 

Decrease. 

6 

10 

549.7 
20.97 
37.1 
11.528.2 
14,370,610 

11 
667.5 
2:1.02 
40.7 
1,536.7 
39, 593, 245 

495 

54.7 

22.65 

1.08 

87.7 

ao 

11, 209. 4 

318.8 
695.185 

13,075,425 
12 

047.2 

20.3 
0.02 
1.7 
459 

1.279.  RIO 

23.0 

39.0 

14,908 

Sa,  313, 805 

L 


In  the  bend  cut-off,  which  is  about  5  miles  long,  the  amount  of  deposit  from  1874 
to  1887,  the  date  of  the  most  recent  survey,  was  5,325,115  cubic  yards,  or  47f  per  cent 
of  the  whole  volume  of  water  in  the  bend  at  low  tide  in  1874.  It  is  no  longer  navi- 
gable at  low  tide  for  vessels  drawing  more  than  5  feet. 

The  whole  amount  of  material  dredged  and  blasted  in  twenty  ^ears,  in  6  miles 
below  Richmond,  added  to  the  amount  scoured  from  between  the  wing  dams,  is  prob- 
ably less  than  1,500,000  cubic  yards.  This  deposit,  as  well  as  that  forming  behind  all 
the  dikes,  has  come  from  above  Kichmond,  except  perhaps  160,000  cubic  yards  exca- 
vated from  the  gap  previous  to  1887  and  deposited  there,  and  when  it  is  remembered 
that  a  large  part  of  the  silt-laden  water  does  not  enter  the  bend,  but  escapes  by  the 
cut-off,  and  that  only  a  part  of  the  silt  entering  the  bend  is  left  there,  the  remainder 
passing  on,  and  that  this  transportation  of  solid  matter  has  been  going  on  for  un- 
counted years  in  quantities  of  which  we  have  little  apprehension,  and  that  the  navi- 
gable condition  of  the  river  has  probably  not  depreciated  in  nearly  three  himdred 
years,  there  should  bo  no  apprehension  that  the  channel  will  be  silted  up,  or  that 
the  intended  depth  of  improvement  can  not  be  maintained.  It  can  be  made  self-sus- 
taining so  long  as  the  drainage  of  the  James  is  not  seriously  diminished. 

A  table  of  wing  dams  from  the  head  of  Richmond  Bar  to  Drewry  Bluff  will  bo 
found  in  Statement  C,  which  gives  the  original  widths  and  sections  of  the  river  at 
their  sites  in  1874  with  the  best  depth  for  ^  feet  wide,  and  corresponding  items  from 
12  subsequent  surveys,  giving  the  progress  of  the  contraction,  the  amounts  dredged 
from  time  to  time,  aud  the  freshets  of  which  records  have  been  kept. 

I  have  selected  from  this  table  the  wing  dams  from  Nos.  55-56  to  95-96,  covering  If 
miles  of  river,  where  there  are  works  of  regulation  on  both  sides,  although  six  of  the 
dams  on  one  side  were  shortened  an  average  of  21  feet  by  freshets,  to  show  the  compara- 
tive efi'ects  of  two  great  freshets  which  occoired  in  18o9|  and  of  twelve  small  frosheta 
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COMMERCIAL  STATISTICS. 

[Biohmondf  Ya.,  Clutom  House  Beport.] 
Vessels,  steam  and  sail. 


•v. 

* 


Year  ending  June  30— 


1891. 
1892. 


Cleared. 


372 
421 


Entered. 


427 
448 


Tonnase 
cleareoT. 


308,177 
359,298 


Tonnaffe 
enterea. 


887,932 
381,141 


Yalaeof 
exports. 


$195,072 

138.756 


Tho  yessels  varied  in  draft  from  6  to  26  feet. 

Shipped  from  other  points  on  the  river  excluding  Richmond. 


Grain 

Lumber . . . 

Bailroad  ties  — 

Live  cattle 

Cord  wood 

Hay,  shucks,  etc. 
Miscellaneous . . . 


Total 


Received  at  other  points  on  the  river  excluding  Richmond, 


Coal 

Lumber 

Fertilizers  — 
Miscellaneous , 


Total 


Shipped  from  Richmond, 


Coal 

Cotton 

Flour 

Miscellaneous. 


Total 


Received  at  Richmond, 


Coal 

Cotton ' 

Grain ' 

Lime,  cement,  and  plaster *? 

Ice 

Miscellaneous 

Total 


1 


Totals,  points  on  the  river  and  Richnumd, 


Bhipp 


ed: 
oal. 


I  •  • 


Cotton 

Grain 

Lumber ."*  1 

Flour 

Live  cattle 

Cord  wood ''j 

Hay,  sliucks,  etc ;.. 

Bailroad  tics -'.j 

Miseel  I  aueons •-..-iji 

Total ^^ 


\  .  ^     - 
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I 

Reoeived—  Tom. 

Coal 62,575 

Cotton •- 1,476 

Grain 3,500 

Lumber 1,000 

Lime,  cement,  and  plaster 13, 210 

Fertilizers 190 

Ice < A a5,000 

Miscellaneoas 116, 446 

Total ..' 233,397 
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APPENDIX  J. 


IMPROVEMENT  OP  POTOMAC  RIVER  AND  ITS  TRIBUTARIES,  OF  HARBOR 
AT  BRETON  BAY,  MARYLAND,  AND  OF  CERTAIN  RIVERS  ON  WESTERN 
SHORE  OF  CHESAPEAKE  BAY,  MARYLAND  AND  VIRGINIA. 


REPORT  OF  MAJOR  CHAS.  E.  X.  B.  DA  VIS.  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNESO,  1892,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Potomac  River  at  Waahington,  District 

of  Columbia. 

2.  Potomac  River  at  Mount  Vernon,  Vir- 

ginia. 

3.  Occoquan  Creelt,  Virginia. 

4.  Aquia  Creek,  Virginia. 

5.  Harbor  at  Breton  Bay,  Maryland. 


6.  Nomini  Creek,  Virginia. 

7.  Patnxent  River,  Maryland. 

8.  Rappahannock  River,  Virginia. 

9.  Urbana  Creek,  Vir^ia. 

10.  York  River,  Virginia. 

11.  Mattaponi  River,  Virginia. 

12.  Pamnnkey  River,  Virginia. 


EXAMINATIONS  AND  SURVEYS. 


13.  Eastern  Branch  of  the  Potomac  River 

(Anacostia  River),  District  of  Co- 
lumbia. 

14.  Potomac  River  np  to  Washington. 


15.  Harbor  of  refage  in  Lynnhaven  Bay, 
at  foot  of  Cnesapeake  Bay,  Vir- 
ginia. 


\ 


HARBOR  LINES. 

16.  Establishment  of  harbor  lines  in  Anacostia  River  (Eastern  Branch  of  the  Poto- 
mac), at  Washington,  District  of  Columbia. 


United  States  Engineer  Office, 

WaMngton,  J).  C,  July  .9, 1 892. 

General  :  I  have  the  honor  to  forward  herewith  my  animal  report  for 

the  year  ending  June  30, 1892,  on  river  and  liarbor  works  in  my  charge. 

Very  respectfoUy,  your  obedient  servant, 

Chas.  E.  L.  B.  Davis, 

Major,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  8.  A. 
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J  I. 

IMPROVEMKNT  OF   POTOMAC    KI\  KK    AT    WASHINGTON,   DISTRIC 

CMHJ  MMIA. 

OKKJINAL   rONDITION. 

Previous  to  this  iniprovi'iiuMit  t\w  disiniiH  to (leorgetowu,  D.  C. 
narrow  and  crookiMl,  so  that  vessels  drawing:  IG  tW»t  of  water  i 
grounded  above  Long  Hrid^e,  and  frequent  dredging  became  uecei 
to  maintain  even  tliis  depth.  On  aeeouiit  of  tlie  Binallness  of  th 
propriations  oidy  narrow  cuts  could  ]»e  dreilged,  eutirely  inadeq 
to  till*  ne(Mls  of  eomnieree.  Tlu»  Washington  C'luiiinol  wa«  also  na 
aud  shoal. 

From  Observatory  Hill  to  a  ])oint  abreast  of  the  Arsenal  large 
had  formed,  sei^arated  from  the  niaiidand  below  Jjong  Bridge  b] 
Wasliington  Channel,  with  its  slnggish  currents,  due  to  the  ebb  and 
of  the  tides.  These  Hats  were  alternately  covered  and  exposed  tc 
sun's  rays  by  the  tide,  whose  average  rise  and  fall  at  Washingt 
li  fe<»t,  while  the  large  sewc»r  at  the  foot  of  Seventeenth  street  '. 
discliarged  dii'eetly  upon  them. 

These  <roiLditions  combined  to  generate  an  eiHuvium  that  becam 
intolerable  nuisance,  rendering  certain  iK)rtions  of  the  city  almos 
inhabitable,  and  really  endangering  the  health  of  the  city. 

PLAN   OF  IMPROVEMENT. 

The  pro])osed  plan  of  improvement  ado[)ted  ])y  the  act  of  Con 
of  August  li,  18S2,  lias  for  its  object  to  improve  the  navigation  o 
river  by  widening  and  dee[>ening  its  chaniu»ls;  to  reclaim  or  fill  ii 
Hats  by  depositing  on  them  the  mat<M'ial  dredged  from  the  chan 
to  purify  the  water  in  the.  Washington  Cliannel,  and  to  establisl 
bor  lines  beyond  which  no  wharves  or  obstructions  shall  be  builti 

To  accomplish  these  ])ur]>oses  such  depths  of  channels  are  to  bi 
vided  as  will  accommodate  the  largest  vess(*ls  that  can  reach  Ai 
Point,  Avith  such  dej)ths  at  tiie  wharves  as  will  allow  vessels  to  re 
full  cargoes  without  grounding  at  low  water;  the  Flats  above 
JJridge  are  to  be  tilled  in  to  a  lieight  of  3  feet  above  the  flood  1 
1877;  below  Long  ihidge  the  middle  line  of  the  Flats  is  to  be  fill 
to  the  same  heiglit,  but  the  Flats  are  to  slo])e  each  way  to  a  hei| 
C  feet  above  low  tide  at  the  margin  of  the  till;  to  jmrify  the  wa 
the  Washington  Channel,  cut  oil"  at  its  upper  end  from  the  Virgil 
Main  Channel,  a  tidnl  reservoir  or  basin  is  to  be  established  above 
Bi'idge,'to  be  iillcd  witli  water  from  the  Viiginia  Channel  on  the 
tide,  and  dis(rharg<'d  into  the  Washington  Channel  on  the  ebb. 

The  project  also  provides  for  the  rebuilding  of  the  Long  Bridge 
early  period  during  the  ])rogress  of  tlie  imi)rovement8,  with  widei 
upon  piers  otVering  the  least  possible  obstruction  to  the  flow  of  ^ 
and  the  intercej»tion  of  all  sewjige  now  discharged  into  the  Wai 
ton  Channel  and  its  cojivevance  to  the  James  Creek  sewer  cana 
neither  of  these  two  works  was  included  in  the  estimated  cost  < 
imi)rovement,  which  is  S^JlO^Sf)."). 

Appropriations  have  been  made  as  follows: 

Act  of— 

An«ii8t2,1882 $ 

Julv5,18&l 

August  5, 1886 

August  11, 1888 

September  19, 1890 

July  13, 1892 

Total 2, 

\ 
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TLe  a<;t  of  August  2,  1882,  contained  the  following  clause: 

■-  And  it  is  hereby  made  the  duty  of  the  Attornoy-Ctencral  to  cxainino  all  chnmH  of 
tho  title  to  the  premises  to  he  improved  under  this  appropriation,  and  to  see  that  the 
rijujhts  of  the  (iovernment  in  all  respect-s  are  Hecurcd  and  protected;  and  if  he  deems 
it  necessary  he  is  autliorized  to  cause  a  suit  or  suits  in  law  or  in  equity  to  be  insti- 
tuted in  the  name  of  the  United  States,  in  the  supreme  court  of  the  District  of  Oolum- 
hia,  against  any  and  all  claimants  of  title  under  any  x>atent  which  in  his  opinion  was 
by  mist>ake  or  was  improperly  or  illegally  issued  for  any  part  of  the  marshes  or  flats 
within  the  limits  of  the  proposed  improvement. 

The  act  of  .Fuly  5,  1884,  contained  no  proviso  of  tliis  kind,  but  that  of 
August  5, 188G,  contained  the  following  proviso: 

Proruledf  That  no  part  of  the  sum  hereby  appropriated  shall  be  expended  upon  or 
with  reference  to  any  place  in  respect  to  whicn  the  title  of  the  United  States  is  in 
doubt,  or  in  reAX)ect  to  whicli  any  claim  adverse  to  the  Unit'Cd  States  has  been  made. 

The  two  subsequent  river  and  harbor  iwis  contained  no  provisos. 
The  following  special  act  was  passed  August  5, 1886: 

[Pnblic-4.No.  181.] 

1 

AN  ACT  to  provide  for  protecting  the  intercHf  h  of  the  United  States  in  the  Potomac  River  Flats,  in 

the  Diatrict  of  Columbia. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  ihe  United  States  of  America 
in  Congress  assembled,  That  it  shall  be  the  duty  of  the  Attorney-Qeneral  of  the  United 
States  to  institute,  as  soon  as  may  he,  in  the  supreme  court  of  the  District  of  Columbia, 
a  suit  against  all  persons  and  corporations  who  may  have  or  pretend  to  have  any  right, 
title,  claim,  or  interest  in  any  part  of  the  land  or  water  in  the  District  of  Columbia 
within  the  Mmits  of  the  city  of  Washington,  (►r  exterior  to  said  limit-s  and  in  front 
thereof  toward  the  channel  of  the  Potomac  River,  and  composing  any  part  of  the 
land  or  water  affected  by  the  improvements  of  the  Potomac  River  or  its  flatis  in  charge 
of  the  Secretary  of  War,  for  the  purjiose  of  establishing  and  making  clear  the  right 
of  the  United  States  thereto. 

8ec.  2.  That  the  suit  mentioned  iu  the  precedinfi;  section  shall  be  in  the  nature  of 
a  hill  in  equity,' and  there  shall  be  made  parti(>s  aefendant  thereto  all  persons  and 
corporations  known  to  set  up  or  assert  any  claim  or  right  to  or  in  the  land  or  water 
in  said  ilrst  section  mentioned,  and  against  all  other  persons  and  corporations  who 
may  claim  to  have  any  such  right,  title,  or  int<*rest.  On  the  filing  of  said  bill  proc- 
ess shall  issue  and  be  served,  according  to  the  ordinary  course  of  said  court,  upon 
all  persons  and  corporations  within  the  jurisdiction  of  said  court;  and  public  notice 
shall  be  given,  by  advertisement  in  two  newspapers  ])ublished  in  the  city  of  Wash- 
ington, for  three  weeks  successively,  of  the  pendency  of  said  suit^  and  citing  all  per-- 
sons  and  corporations  interested  in  the  subject-matter  of  said  suit,  or  in  the  land  or 
wat«r  in  this  act  mentioned,  to  appear,  at  a  day  named  in  such  notice,  in  said  court, 
to  answer  the  said  bill  and  set  forth  and  maintain  any  right,  title,  interest,  or  claim 
that  any  person  or  corporation  may  have  in  the  ])remises;  and  the  court  may  order 
snch further  notice  as  it  shall  think  fit  to  any  party  in  interest. 

Skc.  3.  That  the  said  cause  shall  then  proceed  with  all  practicable  expedition  to  a 
final  determination  by  said  court  of  all  rights  drawn  in  question  therein;  and  the 
said  court  shall  have  full  power  and  jurisdiction  by  its  decree  to  det<}rmine  every 
question  of  right,  title,  interest,  or  claim  arising  in  the  premises,  and  to  vacate,  an- 
nul, set  aside,  or  confirm  any  claim  of  any  character  arising  or  set  forth  in  the  prem- 
ises; and  its  decree  shall  be  final  and  conclusive  upon  all  persons  and  corporations 
parties  to  the  suit,  or  who  shall  fail,  after  public  notice  as  hereinbefore  in  this  act 

Srovided.  to  appear  in  said  court  and  litigate  his,  her,  or  its  <rlaini,  and  they  shall  bo 
eemed  forever  barred  from  setting  up  or  maintaining  any  right,  title,  interest,  or 
claim  in  the  premises. 

Skc.  4.  That  if,  on  the  final  hearing  of  said  cause,  the  said  supreme  court  of  the 
District  of  Columbia  shall  bo  of  oy»inion  that  there  exists  any  right,  title,  or  interest 
in  the  land  or  water  in  this  art  mentioned  in  any  person  or  cori>oration  adverse  to 
the  complete)  and  paramount  right  of  the  United  States,  the  said  court  .shall  forth- 
with and  in  a  sunnnary  way  proceed  to  asi-ertain  the  value  of  any  8u<rh  right,  title, 
interest,  or  claim,  exclusive  of  tlie  value  of  any  improvement  to  the  property  cov- 
ered by  such  right,  title,  or  interest  made  by  or  under  the  authority  of  the  United 
States,  and  report  thereof  shall  be  made  to  Congress. 

Sec.  5.  That  from  the  final  decree  of  the  sui»r«'me  court  of  the  District  of  C(»lum- 
bia,  and  every  part  thereof,  in  the  i^remises,  an  appeal  shall  be  allowed  to  the  Uiiitcid 
States,  or  to  any  other  party  in  the  cause  complaining  of  such  decree,  to  the  Supreme 
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CoiiH.  of  tlio  United  Stat (>s,  which  1n>tiiiiMitioiM-(l  miirt  Rhall  have  ftill  pofi 
jiiriHilictiou  tohenr,  try,  nnd  df>t«>niiiDi>  thr  saiil  luatlfr,  niiil  nvcry  part  therei 
't4>  make  riiinl  dorrcf*  in  tho  ]ii'('ini.sv8;  and  the  naid  chum*!  sba  1 1,  on  motion 
Attorney -Gcncrn]  of  the  Tiiitcd  State^^.  he  advane(*d  to  tho  earlient  practioabl 
in^:  rrorideii,  Tliat  no  ])ayinei)t  under  aiv>-  nncli  jnd^ient  shall  be  made  nnlai 
after  authorized  by  Conj^rfsa. 

Sec.  6.  That  until  the  final  decision  of  tho  matters  hereinbefore  in  this  ac 
tionod  shall  have  been  had,  un  mouevH  a)>]iropriatcd  for  the  impnn-ement 
Potomae,  River  avI thin  the  District  of  (.'(dunihin,  the  eKtablishmeut  of  harbc 
in  the  District  of  Colunibia,  and  the  rniHin^  of  the  Flats  therein,  shall  Im»  exj 
otherwise  than  upon  pro])erty  in  respect  <»f  whieh  there  is  no  claim  adverse 
title  of  the  I'nited  States  or  for  the  ini]>rovenieiit  of  navi^tion  in  the  said  ri' 

Approved  August  5,  1^<SI>. 

In  accordance  with  the  provisions  of  tlie  above  act  a  bill  of  com] 
and  answers  were  filed  ^November  li^i,  188<i,  in  the  snprcme  conrt  c 
District  of  Colnnibia,  holdinjr  a  special  tcnn  in  equity. 

This  suit  has  now  been  ])cndinjf  nearly  Kix  years,  but  since  thi 
sa^e  of  the  river  and  harbor  act  of  August  5,  188(5,  and  of  the  q 
act  of  the  same  date,  the  work  of  re<*laiuation  and  filling  in  has 
confined  to  the  portion  of  the  tiats  below  the  limit  of  the  marsh  k 
as  "Kid well's  Meadows." 

WORK  DONE  AND   RESULTS  OBTAINED. 

At  the  close  of  the  liscal  year  ending:  June  .'50, 1891,  the  expend] 
agp'egated  Sl,^»2(»,SLM.:i7,  and  the  following- work  had  b^n  a 
lilished:  The  Vir^^inia  Channel  above  Loiip  r»ridg:e  had  beei^dee] 
to  20  feet  at  low  tide  for  a  width  of  from  400  to  550  fret,  a  ]>an;of  i 
has  since  tilled  np  and  been  redrcd<red.  The  same  channel  below 
Bridge  had  been  dredged  to  a  drpth  of  I'O  feet  and  a  width  of  \ 
350  feet.  This  part  of  tin*  Virginia  Channel  has  maint.ained  ita 
the  full  depth  originally  dredged  or  has  deepened.  The  Waahfi 
Channel  had  been  dredged  to  a  deptli  f>f  -0  feet  for  a  width  of  30 
througliont  its  entire  length,  and  to  a  deptli  of  12  feet  from  the  9 
channel  nearlv  to  tlie  casterlv  margin  of  tlie  till,  from  the  lower  < 
the  reclaimed  area  up  as  far  as  tlie  Seventh  Street  Wharf.  Thia 
nel  has  for  the  most  part  maintained  itself,  though  some  fllli]) 
cnrred  during  the  fi-eshet  of  June*,  1880. 

The  junction  of  the  Virginia  and  Washington  channels  had 
dredged  to  depths  of  20  X^x^X,  15  fe(4,  and  V2,  feet.  The  greater  p 
the  Tidal  Keservoir  had  been  <lredged  to  a  di^jith  of  8  W^Oit.  A 
material  dredged  from  the  river  had  been  deposited  on  the  flats,  i 
the  12,0(K»,(M)0  cubic  yards  estimated  to  be  required  about  8,5(>6,0( 
been  deposited.  The  entire  area  of  the  flats,  abcmt  021  acres,  hail 
outlined,  and  practically  X\w  entire  area  to  be  reclaimed  had  been  3 
above  overflow  at  ordinary  higli  tide. 

The  riprap  foundation  for  tlie  sea  wall  had  been  put  in  place  a 
the  entire  river  front  of  the  rcchnmed  area  and  the  margin  of  thi 
reservoir.  The  constru<*tion  o\'  the  sea  wall  for  the  protection  • 
margin  of  the  fill  from  erosion  by  waves  and  the  a<tion  of  th 
rents,  had  been  commenced  and  about  5,UM)  linear  feet  of  wa 
stru<-ted.  The  constrm'tion  of  a  training  dike  on  the  westerly  i 
the  Virginia  Channel  alcove  theT^ong  liriilge  had  brt*n  comineuoi 
was  about  one-half  comjdeted.  This  dike  is  intended  to  mainta 
dredged  channel  and  prevent  the  re-format  ion  of  the  bar  at  this  lo 
The  outlet  gates  of  the  tidal  reservoir  at  tlie  head  of  the  Wash: 
Channel  had  been  completed  with  the  exception  of  the  coping. 
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WORK  OF  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

During  the  fiscal  year  endiug  June  30,  1892,  the  expenditures  have 
been  $171,120. 

The  work  done  during  the  fiscal  year  has  been  as  follows : 

Sea  wall. — On  June  sS,  1891,  the  construction  of  the  sea  wall  on  the 
river  front  of  the  reclaimed  area  was  in  progress.  The  wall  is  a  dry 
stone  wall  built  on  a  riprap  foundation.  The  wall  is  6  feet  liigh,  4  feet 
thick  at  the  base,  and  2.6  feet  thick  at  the  top.  The  stone  was  pur- 
chased under  a  contract  with  W.  H.  Mohler,  at  $1.70  per  cubic  yard, 
supplemented  by  purchases  in  open  market  at  the  same  price  when  de- 
liveries by  the  contractor  fell  below  the  contract  rate.  The  wall  was 
laid  up  by  hired  labor,  this  method  being  the  most  advantageous  and 
economical  for  this  part  of  the  work.  Eight  thousand  seven  hundred 
and  forty  linear  feet  of  wall  were  constructed  during  the  year.  The 
wall  is  now  completed  along  the  greater  part  of  the  river  front  of  Sec- 
tions I  and  II,  above  the  Long  Bridge,  and  alongthe Washington  Chan- 
nel front  of  Section  III,  from  a  point  opposite  the  foot  of  Seventh  street 
to  the  lower  end  of  the  section.  Operations  on  the  wall  were  suspended 
for  the  season  on  December  23, 1891,  and,  for  want  of  available  ftuids, 
have  not  since  been  resumed.    Tlie  contract  of  Mr.  Mohler  was  closed. 

Virginia  Channel. — On  July  7, 1891,  a  contract  was  entered  into  with 
Frank  C.  Somers,  of  Camden,  N.  J.,  for  dredging  in  the  Virginia  Chan- 
nel above  the  Long  Bridge,  at  15.5  cents  per  cubic  yard.  Proposals 
for  this  work  were  opened  June  25, 1891,  and  an  abstract  of  the  same 
published  in  the  annual  report  of  June  30,  1891.  This  dredging  was 
intended  to  restore  20-foot  navigation  in  the  Virginia  Channel  above 
the  Long  Bridge,  where,  under  the  action  of  the  freshet  of  1889  and 
subsequent  smaller  freshets,  the  bar  had  again  formed.  Work  under 
the  contract  was  commenced  September  1,  1891,  with  one  hydraulic 
dredge.  In  November  and  December,  1891,  a  second  hydraulic  dredge 
was  used  on  the  work.  The  material  found  was  chiefly  mud  at  the 
upper  end  of  the  channel  and  sand  near  the  middle  and  lower  end.  It 
was  deposited  on  Section  I  near  the  Sewer  Canal,  and  on  Section  II, 
between  the  Sewer  Canal  and  the  Reservoir  Inlet.  Work  was  sus- 
pended on  January  11, 1892,  by  reason  of  apprehended  danger  from 
ice,  but  was  resumed  on  February  23, 1892.  On  June  30,  1892,  a  chan- 
nel 6,000  feet  long,  20  feet  deep,  and  200  feet  wide  had  been  dredged 
through  the  bar,  and  the  widening  of  this  channel  to  250  feet  in  width 
was  in  progress.  The  amount  of  dredging  under  the  contract  to  June 
30,1892,  was  352,027  cubic  yards. 

Work  OB  the  training  dike  on  the  westerljrside  of  the  Virginia  Chan- 
nel was  continued,  and  the  earthern  embankment  forming  the  upper 
2,400  feet  of  the  dike  was  completed  by  means  of  a  hired  dredge.  The 
height  of  the  embankment  is  from  7  to  9  feet  above  low  tide.  Below 
the  embankment  for  a  distance  of  2,500  feet  in  water  from  1  to  9.5  feet 
in  depth  there  is  a  footing  of  riprap  stone  in  place,  but  the  embank- 
ment behind  it  has  not  yet  been  formed. 

A  hired  dredge  was  employed  as  neiMled  to  raise  the  embankments 
along  the  Virginia  channel  above  the  Long  Bridge  preliminary  to  the 
construction  of  the  sea  walL 

Washington  CAawwc/.— On  Jnne30,  1891,  dredging  in  the  Washington 
Channel  was  in  progress  nnder  the  contract  of  the  Alabama  Dvodglup; 
and  Jetty  Company,  dated  December  17,  1890.     The  contract  provided 
for  dredging  a  part  of  the  area  between  the  20.foot  channel  and  the 
easterly  margin  of  Section  III  to  a  depth  of  12  feet  at  low  tide,  auOL  do- 
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]M)sitiii^  the  malarial  oti  Section  III  hrlfiw  the  J^mg  Hridge  to  a  gi 
which  sliouhl  not  cxcerd  about  111  tcct  above  low  tide  at  the  middle 
ot  Section  111,  and  about  (»  feet  above  hiw  tide  nt  the  margin  of  the 
tion.    The  contract  ]irice  was  1 4.5  emts  jmm*  enbic  yard  measurei 
l)lace  in  tlie  river  by  cross  sections  taken  l»efbre  and  after  dredg 
The  material   was  niud.     The  contractors  used  ordinary  clam-i 
dredj^cs  l'(»r  dredg:in<>:,  de[H)sitin^^  tlie  material  on  s]ioi*e  by  means  ol 
Kiker  )mnipand  cliates.     In  a  mistaken  attempt  to  04'onomize  in  the 
of  the  work,  the  contiiictors  attem]ited  to  dei^osit  all  of  the  materiall 
dredged  under  tlie  contract  from  a  sin^dc  ])osition  of  the  pnmp  oppi 
tlie  <*euter  of  tlie  basin  in  \\hi<li  the  dciiosit  was  to  be  made,  and  w 
was  about  li,5(M>  feet  lonjr  by  about  IMMI  feet  wide.    A  Bin^le  chnte, 
several  branches  was  used  toronvry  the  material  and  distribute  it 
the  basin.    The  maximum  hci;:lit  of  the  chute  at  the  discharge  o1 
pum])  was  r>2  feet  above  low  tide,  whih'  the  other  end  wa8  about  Ifi 
above  h)W  tide.    It  was  found,  liowcviMjhat  thematerinl  did  not  "1 
as  readily  or  as  far  as  had  been  exjiertcd,  and  the  flow  was  fuii;h< 
tarded  l)y  frequent  delays  from  tlie  br<'akin;»:  down  of  the  dredi^ei 
the  pump  and  in  buildin;:  new  ehules.  durin^^  which  cassation  of  ' 
the  material  drie<l  out  andstoj>ped  moviii^^    (in^at  ditHeulty  w^a8  i 
rienced  in  ;rettin«r  the  contractors  to  buihl  the  branches  and  oxten 
of  the  cliutes  reqiiiied  for  the  <ie])o>ition  of  the  material  in  accord 
with  the  terms  of  tlie  contract.    Owiiijr  to  these  various  cansei 
heiifht  of  the  till  increased,  and  on  Aii^i'iist.'^l.  ISlM.i^s  maximum  h 
was  l'")  feet  al)ove  low  tide.    The  attention  of  the  contractors'  au] 
tendent  was  re]>eatedly  called  to  tlie  faet  (hat  the  tillin;;  was  aboi? 
Sjjecilied  jjrade,  and  he  was  directed  to  build  other  chutes  and 
measures  for  tlu*  deposition  of  the  material  in  accordance  with  thi 
tract.     He  was  of  the  o])inion,  however,  that  tlu*  material  would  i 
down  and  dry  out  so  as  toreach  siibst:nitially  the  retpiired  jrrade- 
ori^inal  chute  was  raised  and  another  biaiich  built,  but  a  lar^c  p 
the  deposited  material  was  still  abov<'  ^^rade.     Meanwhile  the  tin 
the  comjdetion  of  the  contract  expired  on  Oetober  1,  1SJ>1,  and  s 
tension  was  granted  until  rebriiary  1.  IS!*-.    On  the  last-named 
of  the  r><M),0O(i  eubi<*  yards  to  be  dred;ie<l   under  the  contract,  3' 
cubi<-  yards  had  Immmi  excavated.     A  further  extension  was  gr 
until  April  1,  lSt)L>. 

On  February  J,  1SJ»1*,  the  IJiker  ]Hiinp  broke  down,  and  as  a  « 
erable  delay  would  be  necessary  lor  its  repair,  the  «'ontractors  dc 
to  abandon  this  method  of  workiii;:' and  adopt  the  hydraulic  nil 
iisinga  dre<ljLce  with  a  lotary  pump  an<l  dis<'liar;j:in«^  the  mater 
means  of  ])ipes.     Levels  taken  ovei*  the  till  whih*  it  was  froz(*n  si 
the  maximum  heij^ht  to  be  about  IS  (Vet  above  low  tide.     On  Feb 
10,  181)2,  a  letter  was  addressed  to  the  contractors  eallin*;  their 
tion  to  this  fact,  to  the  lar«:-e  amount  of  nniterial  above  i»:rade,  a 
the  requirements  of  the  contract  as  to  the  ^rado  line.     In  Febn 
small  amount  of  material  was  dred^^'d  near  the  Arsenal  and  di' 
in  a  convenient  position  for  exca\ation  by  a  hydrnulic  dredg* 
February  and  March  both  *,n'ap])h»  dredges  were  withdrawn  fro 
work.     On  March  8,  1S!»2,  an  hydraulic  dredjre  was  bnmght 
work  and  after  consideisible  fittiu'r  up  a  trial  of  the  dredge  was 
on  Mar<h  ItJ.    The  cuttin*;-  aj^paratus  did  not  Jii)])ear  to  be  adapi 
the  work,  however,  and  but  little  material  was  dred^a*d.    The  inj 
was  run  parts  of  several  days,  and  about  1,(MM»  cubi<*,  yards  exca 
Work  was  suspended  March  2t;,  1S*.I2,  and  has  n<»t  sinet*.  been  res 
On  March  20^1892,  theconlract<n's  requested  a  third  extension  c 
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for  sixty  days,  which  was  granted.  On  Ai)ril  30,  1892,  the  Alabama 
Dredging  and  Jetty  Company  executed  a  power  of  attorney  author- 
izing C.  Amory  Stevens  of  New  York  to  receipt  for  all  moneys  dne 
under  their  contract,  except  the  reserved  perc^entages.  This  power  of 
attorney  was  approved  by  the  Second  Comptroller.  JSo  work  was  done 
under  the  contract  during  the  third  extended  t-erm  of  the  same.  On 
May  17, 1892,  the  contractors  applied  for  a  fourth  extension  of  the  con- 
tract until  July  16, 1892.  This  extension  was  granted  with  the  under- 
Btanding  that  the  work  was  to  be  immediately  resumed  and  energet- 
ically prosecuted.  No  work  has  yet  been  done  during  the  fourth  ex- 
tension of  the  contraet.  Levels  taken  over  the  fill  in  June,  1892, 
showed  the  maximum  height  to  be  17  feet  above  low  tide,  and  the 
amount  of  material  above  grade  94,790  cubic  yards. 

In  August,  1891,  a  hired  dredge  was  employed  in  building  up  the  em- 
bankment on  the  W^iShington  Channel  front  of  Section  III,preliminary 
to  the  construction  of  the  sea  wall. 

Anacostia  River. — ^The  act  of  September  19,  1890,  provided  that 
$20,000  of  the  appropriation  of  $280,000  for  improving  the  Potomac 
River  should  be  available  for  expenditure  on  the  channel  in  the  Ana- 
costia Eiver  between  the  navy-yard  and  Giesboro  Point.  Under  this 
provision  a  contract  was  made  with  Frank  C.  Somers,  of  Camden,  N.  J., 
under  date  of  June  10, 1891,  to  widen  and  deepen  the  channel,  the  width 
to  be  about  200  feet  and  the  depth  20  feet  at  low  tide,  the  excavated 
material  to  be  deposited  in  embankment  on  the  flats,  with  the  object  of 
controlling  the  currents  and  reducing  the  deposit  in  the  channel.  The 
contract  price  was  17.9  cents  per  cubic  yard,  scow  measurement.  Work 
under  this  contract  was  commenced  November  13, 1891.  Two  clam- 
shell dredges  were  at  first  employed  in  dredging  a  trench  and  forming 
an  embankment  between  Poplar  Point  and  ^\q  Insane  Asylum  Chan- 
nel, the  trench  to  be  used  for  the  deposit  of  the  material  to  be  dredged 
from  the  channel.  On  December  11, 1891,  one  of  these  dredges  com- 
menced work  in  the  channel  near  the  foot  of  South  Capitol  street.  On 
December  31, 1891,  the  time  for  the  completion  of  this  contract  was  ex- 
tended to  May  16, 1892.  The  work  proceeded  during  the  winter  with 
but  four  days'  interruption  from  ice.  The  dredging  near  the  foot  of 
South  Capitol  street  was  completed  March  16,  1892.  The  dredjre  was 
then  moved  to  the  mouth  of  the  river  off  Greenleaf  or  Arsenal  Point. 
Here  the  channel  wafi  widened  and  deepened  as  far  as  the  available 
fiinds  would  permit.  The  excavated  material  was  soft  mud,  so  soft,  in 
fact,  that  it  was  found  impossible  to  raise  the  embankment  to  a  height 
of  more  than  from  3.5  to  4  feet  above  low  tide.  The  channel  dredging 
was  concluded  April  26, 1892,  and  the  work  on  the  embankment  on  May 
24, 1892.  The  total  amount  of  channel  dredging  under  this  contract 
was  90,217  cubic  yards. 

Reservoir  outlet— On  June  30, 1891,  the  coping  for  the  reservoir  out- 
let and  wing  walls  had  been  ordered  and  was  being  cut  in  Maine.  The 
coping  was  delivered  in  September,  1891,  and  the  setting  of  stone  com- 
mence. This  work  was  continued  until  December,  1891,  when  it  was 
completed.  The  addition  of  the  railing  only  remains  to  complete  the 
structure.  One  pair  of  gates  was  broken  by  an  obstructing  log  or  pile- 
head,  during  the  reconstruction  of  the  Long  Bridge,  so  that  it  was  neces- 
sary to  rebmld  them« 
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LONG  nini>GE. 

Oil  Jnly  14,  1S01,  the  niiltinioro  and  Potomac  Railroad  Oompanj 
initlccl  to  rlio  Si'crrtary  of  War  plans  lor  tlioreconstniction  of  the 
iiri(l(i:e  across  the  Wasliin^ton  Oliannol.  The  plan  adopted  for  tl 
2)i'ovem(mt  of  the  Potoniat;  Kiv44*  ])rovides  lor  tilling  ap  the  flatd  « 
liond  of  the  \Vashin;:'ton  Channel  so  that  the  greater  part  of  the 
Bridge  across  this  channel  eiinhl  bedis])ensed  with  upon  the  compl 
of  the  lining.  Spans  reijnire  to  be  maintained,  liowever,  acroe 
opening  below  the  reservoir  outlet,  so  as  to  aDor<lpassafcefor  the^ 
liowing  from  th<^  tidal  reservoir  into  the  Washington  OhanneL 
existing  woiKlen  spans  of  this  part  of  tht*  L(»ng  Bridge  were  inbai 
dition,  and  (M>uld  not  be  used  much  longer  for  the  heavy  trafBc  pa 
over  tliem.  The  Baltimore  and  Potonme  Jtailroad  Company  the 
proposed  to  rebnild  so  mneh  o{'  the  bridge  as  ei*oss<»s  the  wat^en 
the  res<*ivoir  outlet,  snbstitutiug  i>late  girders  for  the  uroodeu 
and  to  fill  in  with  earth  under  the  renniining  spans,  the  tmsaesof' 
were  then  to  be  removed. 

The  ])lans  provide  for  the  eonstruetion  of  a  new  masonry  pier  ; 
ex?iiter  of  the  opening  and  two  new  abutments  of  majsonry  local 
that  their  up-stream  ends  are  met  by  the  continuation  of  the  wing 
of  the  i-eservoir  outlet.  There  are  two  i>lat4^  girder  spans  each 
in  the  clear  under  the  coping.  The  gird4»rs  are  8  feet  in  depth 
their  lower  tlanges  at  an  elevation  of  1- feet  above  low  tide.  The 
dations  wen' to  be  0.5  feet  b<»low  low  tide  and  the  average  de 
water  between  the  piers  and  Jibutments  was  to  be  8  feet  at  low  ti 

The  i)lans  were  referred  to  this  ollice  for  re])ort,  and  a  repo 
Kubmitt^'d  on  July  20, 1801,  recomnu»nding  their  approvaL    Oi 
28, 18t>l,  the  plans  were  ap]>roved  by  the  8e<retary  of  War.    The 
more  and  Potomac  Itailroad  ( -omijany  at  once  entered  upon  thi 
of  re(;onstrncti(»n,  and  at  tin'  close  of  the  year  the  bridge  prop< 
piactically  com]>leted.    On  filling  the  appr(»aches  with  earth,  ho 
a  de<*ided  and  serious  settlement  and  m<»V4'ment  of  the  abutment 
dev(?loped,  wliich  were  most  marked  in  the  southwest  abutment, 
settle<l  no  less  than  18  iinjhes,  whil(>i  the  downstream  wing  mov 
ward  about  4  feet.    This  movenn-ut  was  no  doubt  due  to  the  pi 
of  thti  earth  filling  upon  the  tlii<;k  stratum  of  soft  mud  underlyi 
river  be<l  at  this  locality,  and  which  extends  to  a  depth  of  about 
below  low  tide.     In  order  to  I'lieck  the  movement  the  compan 
removed  the  earth  imnu*diately  behind  tin*  abntments  and  drive 
close  together  in  the  river  bed  in  the  s])an  opening,     it  has  been 
sary  to  suj)port  the  ends  of  the  girders  in  front  of  the  S(»uth  abutn 
trestles,  and  it  is  understood  that  the  <'ompaiiy  i)ropose  to  robii 
abutnuMit.     The  work  can  not  yet  there  lore  be  reported  as  coni] 

The  proje<jt  for  the  improvement  of  the  P(>toinac.  Uiver  conten 
the  rebuihling  (»f  Long  JJridge  across  the  Virginia  ('hannel  ale 
the  imjuovement  progress<*s,  the  necessity  for  this  becomes  uw 
more  urgent.  Th(»  jneis of  the briilge  an^ more  numerous  thau an 
sary  in  a  structure  built  aci*ording  \o  modem  jilans,  and  are  in  \ 
tion  obliijue  to  the  How  of  iVeshets.  FurtluTmore  they  are  sum 
by  gr(»at  quantities  of  ripra])  stone  which  has  been  dej)osited 
theni  from  time  to  time  to  ])rote<'1  them.  It  is  estiniat<*d  that  bel 
tide  level  tin*  natural  discharge  area  of  the  Potomac  Itiver  i 
Bridge  is  reduced  over  30  per  (rent  by  the  piers  and  their  foon 
as  tliey  exist  to-day. 

Long  Bri<lge,  on  account  of  its  fiiulty  construction,  remains  a  o 
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los: 


to  thP  iiitiTvsU  ou  tlio  river  (taut  »biive  it.  aud  also  tu  the 
•ofi  (if  iinprovtiiii'ut  of  tUu  Hats,  njmu  wliit-li  the  Govtfrnmeiif,  has 
already  spent  a  hirgt-  sum.  In  Mii"  t'veiil  -of  n  fi^Hbi-t  wcurring  whilo 
Ike  rivur  is  full  of  tcu,  thu  uoxt  sotiouh  reRiiIts  arv  tu  be  apitrotietidcd, 
Md  each  a  ooutingYiia-y  ut  not  at  all  uiiltkeij'.  Sliuuld  au  icM?:  Korge  form 
Ht  Lcni^  llridgu,  it  would  Imvk  tip  the  witters  of  tlici  riv«r  utnl  Dvurdow 
pottioiui  of  the  city  front  aud,  through  the  Hewei-»  aixivu  Urn  brid^, 
Mch  of  the  lower  parta  of  the  city  a»  are  drainetl  by  tJiein. 

Daring  the  freshet  of  June.  1880,  the  water  reiKrlted  a  height  at  Long 
liridfK  of  about  13  feet  above  low  tide.  Tlu*  street  wiirfiu-e  at  Fourtoeitth 
iDd  B  streets  NW.  is  about  8  feet  above  low  tirii^,  and  duinng  the 
bwliet  T«ferre4l  to  the  water  vha  about  5  Ibet  deep  in  the  street  at  that 
lw«Uty.  Oreat  ilamage  was  done  l)y  the  freshet  of  18W),  but  grentia- 
ibnage  may  occur  from  a  freshet  of  leaser  iiiagiiitiide,  if  aeeouipaiiied 
l?  an  ice  gorge.  The  bridge  should  be  rebuilt  as  recommonded  by  thu 
£wnl  of  Engineers. 

idwmilrxpunilHlaiiihoitnprDvctuoiit  up  tuan(iiiiuIii(Un^Jniie30,18a'J  91, 7!>T,  IMl.  87 
iMmit  minirni  to  foiupIet«  tile  improvuinnnt  iu  luldiltuD  to  umouut 

wlBud 681,3(15.00 

Jnnit^ant  of  prcAcivingaud  muiolftuiiiie  (eatioiated) G,  OOO.IM) 

Wuliingtan  (Mt;  is  in  tli«ci>]|(wtiau  dinlrlal  gf  Qoorgetuwu,  D.C>;  naafost  light- 


K,  Jgne*  Point,  Virgiuiu. 


Moitny  KUiiefneitt. 


it  euverod  by  luu^<llIlplt>tod  oinitroctn 41, 168.  DO 


at  »li|m,priau-<i  by  nut  approved  July  V,i,  1892 l'(Ki,  (XXi.  00 

**»»nl  ivailuble  for  fiBoal  year  umliug  Jnue  30,  1803 21S,  17L'.  G3 

f iaiiinn (BBiiioateil)  required  for  oomplttiou  of  oidstiiijt  project HHI,  H65.00 

oitnt  Uiat  o>n|tHt  prulitnb];  oxpenileiL  iu  ^sciil  ycur  eudiag  Jniiu  30, 


fcWitt<4  in  c^mpIiaiKw  witli  requirements  of 
.1  WhicM:t»ofl866uidl8GT. 


3  of  river  and 


COMMEllCIAL  STATISTICSj- 

[Fomlsh.'d  bj  Mr.  J.  W.  AvoriU,  WaflMiigton,  D.  C] 
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B^WtDing  off  in  coal  i>  duo  tu  thu  deolrui-tiuaof  tliu  Chusupt^uku  luid  OUio  Ciiuixl. 
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y umber  of  rcMseh  of  variowt  ola§9e»  arriving  and  deparHm$ 


Caleudar  year. 
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Stearoert 
driftwiiig 


dmwi 
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Ferry  and  local  passenger  steamerH  are  not  iucliided  in  the  aboTe. 
of  transportation  were  established  during  1891. 


J  a. 

IMPROVEMENT  OF  POTOMAC  RIVER  AT  MOUNT  VERNON,  ^ 

ORIGINAL  CONDITION. 

Mount  Vernon  is  situated  on  the  Virginia  shore  of  the  Poti 
14.5  miles  below  Washington,  D.  C.  The  only  convenient  n 
cess  for  visitors  is  by  the  steamer  wliitih  runs  between  Wad 
Mount  Vernon,  landing  at  the  wharf  on  the  Mount  Vernon  ( 
tween  this  wharf  and  the  navigation  channel  of  the  Poton 
distance  of  about  1,9(K)  feet,  are  flats  on  which  the  depth  wa 
but  4  feet  at  low  tide,  (rieat  difliculty  was  often  exjierieiu 
se<iuence,  in  making  landings  even  with  the  light-draft  strain 
in  use,  and  during  low  tides,  caused  by  northwest  windSy 
were  trequeutly  obliged  to  land  in  boats. 

PLAN   OF   IMPROVEMENT. 

The  original  project  provided  for  the  dredging  of  a  chaa 
wide  and  from  G  to  7  feet  deep  at  low  tide,  between  the  ma 
of  th<i  Potomae  River  and  the  Mount  Vernon  wharf,  with 
basin  at  the  wharf  having  a  radius  of  150  feet.  The  estima 
this  work  was  J?14,0(K).  In  18SS  the  project  was  amended  s 
vide  for  a  channel  200  feet  wide  and  from  9  to  10  feet  deep,  ^ 
ing  basin  of  200  feet  radius.  The  revised  estimate  for  the  t 
the  amended  project  was  $2G,(K)0. 

WORK  DONE  AND  RESULTS  onTAINED. 

Under  apiu'opriations  of  March  .'^,  1870,  amounting  to  $ 
14,  1880,  amounting  to  $3,000,  and  March  3,  1881,  amountin 
a  channel  145  ieet  Avide  and  from  7  to  0  feet  de(»i>  was  dredg 
the  tlats.  Work  under  the  last-named  appropriation  was 
tomber  15,  1882.  Operations  were  then  suspended  for  wai 
until  August  11,  1H88,  wlien  80,(K)0  was  api)ropiiated.  Ii 
time  the  channel  had  tilled  in  con«ideral)ly.  The  ap]>ropria 
gusl  II,  1888,  was  applied  to  deepening  a  part  of  the  existi 
X4t  a  depth  of  ti^om  0  t^)  12  feet,  and  to  the  enlargement  of  t 
basin  to  a  width  of  3G0  feet. 


'UAJOR  DAViaT 

The  river  and  liarbor  act,  apjiroved  St'iiteiiibfir  IS,  1S90,  ftpjtroiiriated 
f&W)  to  uiiupleto  the  work,  aud  gnbseiiaent  uperations  were  cuudoctixi 
Willi  this  end  in  view.  Under  this  appropriivtiou  dredgiitK  by  ooutract 
i»ee  last  Annual  Iteimrt)  was  eoiiinienml  March  28,  18B1,  and  w>m- 
plHedMay  19.  JS91.  The  dredging  consisted  in  wideniiiK  the  channel 
on  ibe  westerly  side,  and  in  eularging  the  turniiiK  batmi,  the  depth 
made  being  8  leet  at  low  tide.  Upon  the  coinirietion  of  the  work  the 
chanud  was  156  feet  wide,  and  the  depth  fiom  8  to  10  feet  at  low  tide. 
lie  turning  basin  had  a  radios  of  ISO  feet,  with  a  like  depth  of  ftom  8 
tolOteet,    The  amount  of  dredging  was  r_*,84«  cubic  jaruH,  wldch  wua 


PUTUBE  OFBBATtONS. 

Ttw  ctianne!  has  now  snflicieut  iiiuiension»  for  navigation,  and  uo 
brtbet  irork  is  recommended. 

APPKOPIIIATIOHS. 

The  toilowing  appropriations  have  been  made: 

ll«b3,lW9 W,000 

J»U,1S80 3.000 

ttaiiUM 1,500 

i«(Wlll,18«8 COOO 

i^MlwIB,  1S9D 2,.W) 


Money  atafevient. 


OOHMERCIAI. 


Tbe  tnffie  \g  obnoat  «nttral;  a  jia^Benger  oue,  the  freightiaK  being  only  tlia  inrl- 
™hlluml  tmile.  Tlio  iinprnveuiout  lias  permilteiJ  the  uho  of  larcT  8t'?ainlio»tii, 
*atk  curied  to  Uomit  Veman  dnring  the  calendtU'  year  1S!)1  about lt5,000  people. 


J  3. 

niPBOVEMENT  OF  OCCOQUAN  CHEEK,  VIRGINIA. 

OBIQINAL  CONDITION. 

OeMqoan  Creek  is  a  tributary  of  the  Potomac  River,  whieh  it  enters 

'"It  25  miles  below  Washington,  D.  C.    The  Btream  is  navigaldo 

lite  month  at  Sandy  Point  t*)  the  town  of  Occoquan,  a  distaucB  of  4 

Navigation  was  obstnu-ted  by  four  bars  which  were  improved 

Ji  1873  and  1880  by  dredging  and  dike  conBtrnetion,  so  as  to 

I  a  navigable  depth  of  about  6  feet  at  low  tide.    Four  appi-oprit 


r  .■ 
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tiotis  were  made  from  1873  to  1878,  amounting  to  $26|060|  and  ii 
the  improvement  was  regarded  as  completed. 

In  compliance  with  tbe  provisions  of  the  river  and  harbor 
August  11, 1888,  a  new  survey  of  the  creek  was  made  in  1888  I 
S.  T.  Abert,  United  States  agent.    The  condition  of  fhe  Bevera 
at  that  date  was  as  follows: 

Lower  Mud,  about  3.5  miles  l>elow  Occoquan.  This  bar  had  a 
depth  of  about  3  feet  and  a  length  of  about  4,(NI0  feet.  The  i 
dredged  <*hannel  was  found  to  have  tilled  in. 

Upper  Aludj  about  2.25  miles  below  OiM'oquan.    This  bar  is 
2,000  feet  long.    The  channel  dre<lgcd  in  1 874-'75  was  fbuud  ta 
maintained  its  original  dimensions,  tlie  widtli  being  about  50  ton 
the  depth  Irom  5  to  0  feet. 

Sand  JSar,  about  half  a  mile  below  Occoquan.  The  channel  fin 
dredged  here  had  lilled  in,  the  least  deptli  being  4.2  feet. 

Ocioqium  Bar,  a  ssuid  bar  o^iposite  Occo([uan.  This  is  a  shoi 
with  a  least  depth  of  4  feet,  the  dre<lged  channel  haying  filled  in 

PLAN  OF  OIPKOVEMENT. 

The  depth  desired  for  navigation  wais  0  feet  at  low  tide.  Mr. 
proposed  in  his  report  U])on  tlie  survey  to  secure  this  depth  by  dv( 
channels  8  feet  deep  and  from  100  to  150  feet  wide,  and  by  Vk 
structiou  of  dikes  at  an  estimattMl  cost  of  if91,250.  (Report  of 
of  i:ugineers,  181K),  pages  1080-1000.)  On  SepUimber  19, 1890, aai 
jniation  of  ^10,0(K)  was  made  for  the  new  impn»vementy  for  whii 
following  ])roject  was  approved  December  5,  1800: 

LoicirMud, — A  channel  0  feet  deep  to  be  dre<lged,  the  **  upper  ac 
for  about  2,500  feet  below  Taylor's  i*oint,  to  be  100  feet  wide,  t' 
terial  to  be  de])osited  on  the  west  side  of  the  channel,  and  the  rem 
of  channel  or  '*  lower  section  "  to  be  150  feet  wide,  the  material 
removed  in  scows. 

Upper  Mud. — A  channel  KM)  feet  wide  and  0  feet  deep  to  be  di 
the  material  to  be  deiM)sited  (»n  the  4'ast  side  of  the  channel,  a 
embankment  so  formed  connected  with  the  left  bank  by  a  dike. 

(Sand  Bar. — A  channel  100  feet  wide  and  0  feet  deep  to  be  d 
and  sheet-pile  dikes  constructe<l  to  maintain  tlie  dredged  eham 

Occoquan  Ikir. — A  channel  100  fe(»t  wide  and  G  feet  deep  to  be  d3 
an<l  a  sheet- pile  dike  constructed  to  maintain  the  depth. 

The  estimated  cost  of  this  pr<»ject  w  as  $15,000. 

WORK  DONE  AND  KKSULTS  OBTAINED. 

Under  the  appropriation  of  810,000  made  September  19, 189( 
tract  was  ent<ired  into  with  D.  McOonville,  of  Washington,  D 
dredging  a  channel  through  the  Low(»r  Mud  at  the  following  p 

Upper  section. — Mat(*rial  dredged  and  de]>osited  on  the  sidei 
channel,  10.5  cents  per  cubic  yard,  measured  in  place. 

Lower  section. — Material  diedged  and  removed  in  scows,  14 
per  cubic  yard,  measiued  in  scows. 

The  contract  was  entered  into  March  2.'J,  1801.  Dredging  w 
nienced  May  8,  1801,  and  was  in  j)n»giess  at  the  close  of  the  la 
year,  rJnne  30,  1801.  At  this  date  tlu^  contra<tor  was  enc 
dredging  the  upper  section  of  tho.  channel,  tlie  material  being  d 
on  the  right  side  of  the  channel  by  means  of  an  endless  chain 
designed  for  this  kind  of  work.    The  upper  section  of  the  cha 
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completed  July  31, 1891,  the  width  being  1(K)  feet,  the  depth  6  feet  at 
low  tide,  and  the  total  length  3,720  feet.  The  total  amount  of  excava- 
tion was  36,640  cubic  yards.  The  center  of  the  embankment  formed 
by  the  dredged  material ^was  about  105  feet  from  the  right  edge  of  the  . 
channel,  and  the  foot  of  the  slope  was  from  40  to  60  feet  from  the  right 
edge  of  the  channel. 

The  dredging  of  the  lower  section  of  the  channel  required  the  use 
of  scows.  The  contractor  was  not  provided  with  scows,  and  a  delay 
of  three  weeks  occurred,  in  consequence,  until  August  21,  1891,  when 
a  clam-shell  dredge  provided  witli  scows  commenced  dredging  the 
lower  section.  This  section  was  completed  September  o,  1891,  the 
amount  of  dredging  being  8,667  cubic  yards.  The  length  of  the  sec- 
tion was  870  feet,  the  width  150  feet,  and  the  depth  6  feet.  The  exca- 
vated material  was  deposited  in  a  cove  on  the  east  shore  of  Oiicoquan 
Bay  inside  of  High  Point.  The  lower  section  of  the  channel  was 
dredged  160  feet  wide  in  order  to  obviate  as  far  as  possible  the  injurious 
action  of  cross-tidal  currents  to  and  from  Belmont  Bay,  which  it  is  be- 
lieved will  tend  to  fill  in  and  decrease  the  width  of  this  part  of  the 
channel. 

Upon  the  com]>letion  of  the  channel  through  the  Lower  Mud  in 
accordance  with  the  project,  there  remained  a  balance  of  the  appropri- 
tion  of  September  19, 1890,  available  for  other  work.  An  examination 
of  the  locality  indicated  that  Occoquan  Bar,  opposite  and  immediately 
below  the  to^\^l  of  Occoquan,  was  then  the  next  in  order  as  an  obstruc- 
tion to  navigation.  The  approvc^d  i)ruject  provides  for  dredging  a 
channel  and  also  for  the  construction  of  a  dike  at  this  bar  to  maintain 
the  channel  secured  by  dredging.  The  available  liinds  were,  however, 
insufficient  for  both  classes  of  work,  and  as  it  was  evident  that  the 
dredging  would  be  of  the  greatest  public  benefit  the  funds  were  applied 
to  this  part  of  the  project. 

Proposals  for  dredging  a  channel  through  this  bar  were  invited  by 
public  advertisement,  and  the  following  received  September  21, 1891 : 


Name  and  address  of  bidder. 

Price  per 
cubic  yard. 

Estimated 
amount. 

Fred  L.  Somcrs,  Philadelphia,  Pa 

Oentt. 
22 

$L080 

The  contract  was  awarded  to  Fred.  L.  Somers,  of  Philadelphia,  Pa., 
and  entered  into  October  10,  1891. 

Dredging  was  commenced  at  Occoquan  Bar,  under  this  contract,  on 
Decemter  9, 1891,  but  proceeded  slowly,  as  the  contractor's  scows  were 
not  adapted  to  the  work.  On  January  5, 1892,  the  contractor  suspended 
-work,  stating  that  he  was  apprehensive  of  injury  to  his  plant  from  ice. 
Oi)eration8  were  resumed  March  4, 1892,  and  continued  until  May  16, 
1892,  when  the  work  was  closed — «all  the  available  fiuids  having  been 
applied  thereto.  The  upper  section  of  this  channel  was  dredged  to  a 
width  of  100  feet  and  the  lower  section  to  a  width  of  70  feet,  the  depth 
of  both  sections  being  8  feet  at  low  tide.  The  depth  was  made  8  feet 
to  provide  for  the  filling  from  freshets  which  may  be  anticipated  until 
the  dike  is  built.  The  amount  of  dredging  under  tliis  contract  was 
12,399  cubic  yards.  The  dredged  material  was  removed  in  scows  and 
deposited  chiefly  below  the  railroad  bridge  on  the  upper  end  of  the  Bel- 
mont  Bay  Flats. 

SNa92 66 
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FUTURE  OPERATIONS. 

The  work  remaining:  to  be  clone  under  the  project  is  the  iinpi'ovement 
of  tlie  Upi)er  Mud,  the  Sand  15ar,  and  the  completion  of  the  improve- 
uient  at  Oceoquan  Bar,  the  estimated  cost  being  $30,000. 

APPKOPRIATION. 

The  following:  appro])riat ions  have  been  nmde  for  the  new  project: 

Soptember  11).  18!)() $10,000 

July  13,  1802 6,000 

Total 15,000 

Oocoquiiii  Crcuk  is  in  tli<^  rollection  tlistrict  of  Aloxundrln,  whioh  Ik  also  the  new- 
est port  of  entry.    The  uuiireHt  lij^ht-lionse  is  at  Fort  Washington,  Md. 

Money  afafcment, 

July  1,  1891,  balance  unexpmdtMl $8,394.99 

Jiuie  3<),  18U2,  amount  expendtMl  during  lisral  year 8,188.96 

Julv  1,  18{>1\  balanco  nno\p(-ndiMl 206.01 

July  1,  1892,  outstanding  liabiliiieH 8.00 

July  1,  1S92,  balance  available 198.01 

Amount  ap]>r<)priatf(l  by  act  approved  July  lit,  1892 5,000.00 

Amount  availabl«>  lor  liscal  year  ending  .June-  MO,  1893 5, 198.01 


'Amount  (estimated)  required  for  compilation  of  existing  prqieet 30,000.00 

Amoinit  that  can  boprolitably  exfiendt^d  in  fiscal  year  ending  June  39,1894    30, 000.00 
Submitted  in  compliance  with  rc(iuir4;ment8  of  sections  2  of  river  aimI 
harbor  acts  of  18G6  and  1867. 


COMMEKCIAI.  STATISTICS. 
[Famishoil  by  Mo:}8rB.  L.  Li^lmaii  and  Tynon  Joiinry,  Oocoqnan,  Yft.] 

Herri pfs  and  ithtpmcntdt  for  calendar  yrar  1801, 

Tons. 

Conl 100 

Grain 60 

Lumber 600 

Wood 3^500 

Railroad  tie.s 3, 600 

Miscellan^'ouM 345 

Total T. 8,205 

It  is  reporttMl  that  fnMght  rat<>H  biive  been   cheapened.    No  new  lines  of  trantpor* 
tation  were  establishtid  in  1891. 


J  4. 

IMPKOVKMKNT  iW  AQIMA  C'REKK,  VIKGINIA. 

OIJKJIXAL  CONDITION. 

A([uia  Creek  is  a  tributary  of  the  l*otomac  Iviver,  which  it  enters  41 
miles  below  Washington,  D.  0.    The  stream  is  navigable  to  Whartoi 


/ 
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Landing,  about  7.25  miles  above  the  mouth.  The\ipper  part  of  the 
creek  has  a  well-defined  channel,  with  a  width  of  from  60  to  200  feet, 
while  the  deptli  was  originally  from  2  to  17  feot.  At  a  point  called  the 
Narrows,  aboat  4.5  miles  above  the  mouth,  the  stream  suddenly  expands 
into  a  wide  bay,  from  1,000  to  6,000  feet  wide,  forming  a  continuous 
shoal,  on  which  the  depth  ranged  generally  from  2  to  4  feet,  increasing 
near  the  mouth  to  about  7  feet.  About  3  miles  above  the  mouth  the 
creek  is  crossed  by  a  trestle  bridge  of  the  Richmond,  Fredericksburg 
and  Potomac  Railroad.  The  bridge  is  provided  with  a  draw  28  feet 
wide. 

Between  1872  and  1878  $10,000  was  api)ropriated  by  Congress  and 
expended  in  dredging  a  channel  through  shoal  portions  of  the  creek, 
between  Davis  Point  (about  one-thiid  of  a  mile  below  the  Railroad 
Bridge)  and  Whartou  Landing,  the  channel  being  from  40  to  60  feet 
wide,  and  from  4  to  5  feet  deep  at  low  tide. 

A  new  survey  of  the  creek  was  authorized  by  the  river  and  harbor 
act  of  August  11, 1888,  and  made  in  1889,  uiid(»r  the  direction  of  Mr.  S. 
T.  Abert,  United  States  agent.  The  channel  formerly  dredged  was 
found  to  be  about  40  feet  wide,  and  from  4  to  5  feet  deep  between  the 
railroad  bridge  and  the  Narrows.  Below  the  railroad  bridge  and  in 
the  upper  part  of  the  creek,  near  Whartou  Landing,  it  had  filled  in. 
Dent  Landing,  about  three-quarters  of  a  mile  below  Wharton  Landing,^ 
was  regarded  as  the  highest  point  to  which  navigation  could  be  main- 
tained except  at  great  expense.  The  obstructions  to  navigation  below 
Dent  Landing  were  the  long  shoal  of  soft  mud  between  the  mouth  and 
the  Narrows,  on  which  the  depth  ranged  from  2  to  4  feet;  a  short  bar 
at  the  mouth  of  Austen  Creek  with  a  ruling  depth  of  4  feet;  and  a 
wreck  at  Coal  Landing. 

PLAN  OF  IMPROVEMENT. 

In  the  report  on  the  survey  (Report  of  Chief  of  Engineers,  1890,  pages 
109^1103),  Mr.  Abert  proposed  a  channel  150  feet  wide  and  8  feet  deep 
between  the  mouth  and  the  JTarrows,  and  a  channel  80  feet  wide  and  8 
feet  deep  through  the  bar  at  the  mouth  of  Austen  Creek.  The  esti- 
mated cost  of  the  improvement  was  $101,278. 

On  September  19, 1890,  Con  gi-ess  appropriated  $10,000  for  this  work. 
Upon  further  examination  of  this  creek  in  1890  the  character  of  its 
navigation  and  the  amount  of  its  trade  did  not  seem  to  warrant  so 
large  an  expenditure  as  was  proposed  in  Mr.  Abert's  report.  Six-foot 
navigation  was  regarded  as  suflicient  to  give  all  the  relief  needed  to 
navigation  at  the  present  time,  leaving  the  subject  of  greater  depth 
for  future  action,  if  trade  were  develop(»d  by  this  improvement. 

The  following  project  for  the  work  was  therefore  adopted  December 
4, 1890:  A  channel  80  feet  wide  and  0  feet  deep  to  be  dredged  between 
the  mouth  and  the  Narrows,  at  an  estimated  cost  of  $40,0(K),  the  mate- 
rial dredged  below'  the  railroad  bridge  to  be  removed  in  scows,  and 
that  above  the  bridge  for  the  most  part  to  be  dcpositi^d  on  the  sides  of 
the  channel.    The  proposed  work  above  the  Narrows  was  omitted. 

WORK  DONE  AND   UESUJ/rS   OUTAINED. 

Under  the  appropriation  of  S(ipteniber  19,  1890,  a  contract  was  en- 
tered into  on  May  28, 1891,  with  Frank  O.  Somers,  of  Philadc^lphia,  J*a., 
for  dredging  that  part  of  the  channel  below  tlie  railroad  briilge  at  1L*.5 
<;ent8  i)er  cubic  yard.    Work  was  commenced  ♦lune  11,  1891,  and  at 
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the  closo  of  the  last  fiscal  year,  June  30,  1891,  was  still  in  progress. 
At  that  date  the  channel  had  been  dredged  to  the  fall  width  of  80  feet 
from  the  6-foot  curve  near  Thorny  Point  for  a  distance  of  2,670  feet, 
the  depth  being  6  feet  at  low  tide. 

Dredging  operations  were  continued  with  favorable  progress  through 
July  and  until  August  19, 1891,  when  a  channel  80  feet  wide  and  6  feet 
deep  was  completed  to  the  draw  of  the  Richmond,  Fredericksburg  and 
Potomac  Railroad  bridge.    The  contract  was  then  closed. 

Tlie  total  length  oi*  the  (channel  from  the  6-foot  curve  near  Thorny 
Point  to  the  raikoad  bridge  is  12,1*80  feet.  In  this  distance  it  was  un- 
necessary to  dredge  for  a  length  of  3,400  feet,  as  a  depth  of  6  feet  was 
found.  The  channel  is  thus  di\ided  into  two  sections,  the  lower  being 
2,740  feet  in  length,  and  the  upper,  near  the  bridge,  6,140  feet  in  length. 
The  material  dredged  was  soft  mud.  It  was  removed  in  scows  and  de- 
jyosited  in  the  Potomac  River  off  Brents  Point.  The  total  amount  of 
dredging  under  the  contract  was  60,438  cubic  yards. 

FUTURE  OPERATIONS. 

The  work  remaining  to  complete  the  project  for  this  improvement  is 
the  dredging  of  the  channel  between  the  railroad  bridge  and  the  !Nar- 
rows,  a  distance  of  about  6,500  feet.  The  draw  through  the  railroad 
bridge  is  but  28  feet  wide.  This  width  is  insufficient  for  the  passage 
of  the  dredges  now  usually  employed  on  river  and  harbor  work.  A 
dredge  such  as  would  be  required  for  the  proi)er  and  economiciU  exei'U- 
tion  of  tlie  work  above  the  bridge  would  be  about  35  feet  wide,  and  to 
])ermit  the  passage  of  such  a  dredge  the  draw  should  be  widened  to  at 
least  40  feet.  The  attention  of  the  Richmond,  Fredericksburg  and  Po- 
tomac Railroad  was  called  to  this  matter  on  March  24, 1891,  and  they 
were  requested  to  increase  the  width  of  the  draw  when  the  road  was 
double  tracked — n  work  which  it  was  understood  was  about  to  be  com- 
menced by  the  company  at  that  time. 

APPROPRIATION. 

Tlic  following  appropriations  have  been  made  for  the  new  work: 

Sriit<?ml.or  11),  1890 $10,000 

July  13, 1802 5,00a 

Total : 15,000 

Afiuia  Creek  is  in  the  r.olloctiou  cliHtrict  of  Alexaudrin,  which  is  the  nearest  porl- 
of  outry.    The  nearest  light-house  is  at  Upper  Cedar  Point,  Md. 

Money  statement. 

Jnly  1,1891, balance  unexpended $9,500.0ft 

J  alio  30, 1892,  amount  expended  during  iiscal  year S,  889. 0$' 

July  1, 1892,  balance  unexpended 610.flip 

July  1, 1892,  ontJ^tanding  liabilities 115.Qlt 

July  1, 1892,  balance  available 4|)6.9il^ 

Amount  appropriated  by  art  approv«'d  July  13, 1892 5, 000.  Wi 


Amount  available  for  fiscal  year  ending  June  30,  1893 5,49S.I 

Amount  (estimated)  re(iuired  for  completion  of  existing  project 25,000.' 

>ndcd  in  Iiscal yearendingJnne30, 1894. 
quircmentfl  of  sections  2  of  river  ftud 


< 


Amounttiiatcan  be  prolitabl^y  expended  in  Iiscal  year  ending  J  nne  30, 1894.     15^  000.1 
Hubuiilted  in  compliance  with  requirements  of  sections  2  of  ri^ 


harbor  acts  of  18G6  and  1867. 
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COMMKJICIAL  STATISTICS. 

Efforts  were  made  to  obtain  oomiuercial  statistics,  but  the  information  regarding 
receipts  and  sbipments  was  so  indefinite  that  it  could  not  be  used. 

JrrivaU  and  departures  of  vesaeU, 

Steam  tugs  drawing  less  than  5  feet 10 

Sailing  vessels  drawing  less  than  4.5  feet 165 

Barges,  flatboats,  etc 20 


J  5. 

IMPROVEMENT  OF  HARBOR  AT  BRETON  BAY,  LEONABDTO^,  MART- 
LAND. 

ORIGINAL  CONDITION. 

Breton  Bay  is  a  tidal  estuary  of  the  Potomac  Eiver,  which  it  enters 
82  miles  below  Washington,  D.  C.  The  bay  is  about  6  miles  long  and 
well  landlocked.  Fifteen  feet  of  water  can  be  carried  up  the  bay  for  a 
distance  of  4  miles,  and  9  feet  for  a  distance  of  5  miles.  Li  1874  the 
navigation  was  obstructed  by  a  shoal  at  the  head  of  the  bay,  extending 
from  the  9-foot  curve  to  the  Leonardtown  Wharf,  a  distance  of  about 
1  mile,  the  least  depth  on  the  shoal  being  5  feet  at  low  tide.  The 
material  composing  the  shoal  was  soft  mud. 

PLAN  OF  IMPROVEMENT. 

The  original  project,  adopted  in  1878,  provided  for  dredging  a  chan- 
nel 150  feet  wide  and  9  feet  deep  from  the  9-foot  curve  in  Breton  Bay 
to  the  Leonardtown  Wharf,  with  a  turning  basin  for  steamboats  at  tlie 
wharf  400  feet  wide  and  600  feet  long,  at  an  estimated  cost  of  $30,000. 
In  1885  the  project  was  amended  so  as  to  provide  for  a  channel  200  feet 
wide  and  10  feet  deep,  the  turning  basin  to  be  800  feet  long  and  400  feet 
wide.    The  estimated  cost  of  the  amended  project  was  $49,000. 

la  1890  the  original  project  was  resumed,  a  width  of  150  feet  and  a 
depth  of  9  feet  being  deemed  sufficient  to  furnish  all  the  facilities  needed 
by  navigation  at  the  present  time. 

WORK  DONE  AND  RESULTS  OBTAINED. 

From  June  18, 1878,  to  August  11, 1888,  eight  appropriations  were 
made,  ranging  from  $3,000  to  $6,^  0,  and  aggregating  $32,500.  TJiis 
sura  was  applied  to  dredging  185,4^9  cubic  yards  of  material  at  rates 
ranging  from  10  to  18  cents  per  cubic  yard.  On  March  2,  1889,  when 
work  was  closed  under  the  appropriation  of  August  11, 1888,  the  basin 
at  the  upper  end  of  the  channel  was  645  feet  long  and  370  feet  wide. 
From  the  lower  end  of  the  basin  the  channel  was  150  feet  wide  for  a 
distance  of  1,870  feet,  and  for  a  further  distance  of  1,380  feet  around 
the  turn  at  Buzzards  Point  the  width  varied  from  185  to  230  feet.  The 
depths  varied  from  8.5  to  14.6  feet.  No  dredging  had  been  done  between 
the  lower  end  of  the  turn  at  Buzzards  Point  and  the  9-foot  curve  in  the 
bay. 

The  river  and  harbor  act  approved  September  19, 1890,  appropriated 
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?5,000  for  this  work,  wliich  sum  was  suflicient  to  complete  the  work 
ciilled  for  by  the  original  project.  A  eoiitra(;t  was  entered  into  March 
9, 1891,  with  the  [Baltimore  i)riMlj>:ing  Company  of  Baltimore,  Md.,  for 
dredging  in  the  channel  at  12.5  cents  per  cubic  yard.  Dredging  was 
<^)mmenced  June  15,  1891,  and  at  the  close  of  the  fiscal  year  ending 
June  30, 1891,  wixs  still  in  progress.  Oi>erations,  under  the  contract, 
were  continued  during  July  and  the  greater  part  of  August,  189L 
The  plant  cousiste<l  of  one  dipper  dredge,  one  tug,  and  four  scows^ 
Good  i)rogress  was  made  with  the  work,  and  it  was  completed  August 
25,  1891.  The  total  amount  of  dredging  under  the  contract  was  28,800 
cubic  yards.  Tlie  excavated  material  was  removed  in  scows  and  dexK>8- 
ited  in  Breton  Bay,  about  2.25  miles  below  the  wharf  at  LeonardtowiL 
The  average  daily  woik  of  the  dredge  was  about  500  cubic  yards.  The 
channel,  as  completed,  is  9  fe<'t  deep  at  low  tide,  extending  from  the  9- 
foot  curve  in  Bret^m  15 a v  to  the  Leonardtown  wharf.  The  width  of 
the  channel  is  150  iVu^t,  (»xce])t  at  the  turn  oli'  Buzzards  Point,  where 
the  width  has  been  mad(»  320  feet  to  facilitate  the  turning  of  steamers, 
the  two  reaches  of  the  channel  making  an  angle  of  nearly  90^  with 
each  other.  The  basin  at  tin*  Leonardtown  wharf  is  9  feet  deep,  370 
feet  wide,  and  (>00  feet  long.  For  a  further  length  of  335  feet  the  width 
gradually  decreases  to  150  feet  at  the  junc'tion  of  the  channeL 

Firrrin:  opeuations. 

The  existing  ]u*q]ect  has  been  comjdeted  with  the  funds  appropriated| 
and  Avill  attord  all  the  facilities  which  the  navigation  requires  at  the 
present  time.  Should  the  trade  increase  in  the  future  the  question  ol 
increased  dimensions  of  channel  will  be  worthy  of  considei'ation;  but  at 
l)resent  no  further  api)r(»priations  are  recommended. 

APPROPKIATIONS. 

The  following  appropriations  have  been  made: 

Junel8,187S 15,  OM 

Mttrcli3,1870 4^000 

.Timel4,18K0 3,0(M 

Mardi3,lHSl S^OQQ 

AujruBt  2. 18S2 5,0QB 

July  4. 1884 3,00Q 

A«giiHt5,1886 6,60fl 

Augiiijt  11, 1S88 3,001 

SepU^mbor  19, 181)0 6,  "" 


Total 87,50(1 

Tlio  work  is  in  tlic  eolloction  district  of  Annapolis.    Tho  nearest  HgLt-houae  is  irf 
Bluckistoiu*  Island. 

Money  stntanent. 

July  1,1801,  balance  niioxpendml $4,4^fl 

June  30, 1802,  amount  expended  during  fiscal  year 4, 417. SI 

July  1, 1802,  balance  unexpended 65.< 

July  1, 1802,  outs taudiug  liabilities • ••••  66b| 


COMMKKCI.VL  STATISTICS, 

No  statistics  for  the  year  1801  could  be  obtaiued. 
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J  6. 

IMPROVEMENT  OF  NOMINI  CREEK,  VIRGINIA. 
ORIGINAL  CONDITION. 

Nomini  Creek  is  au  imi)ort5iut  tributary  of  the  Potomac  River,  wlrich 
it  enters  about  82  miles  below  Washington,  D.  C.  At  the  date  of  the 
survey  preliminary  to  the  inception  of  the  improvement  (1872)  its  nav- 
igation was  obstructed  by  a  bar  of  oyster  shells  and  saua  at  its  mouth 
over  which  but  3  feet  could  be  carried  at  low  tide.  The  dangers  and 
difficulties  of  passing  the  bar  were  still  further  increased  by  strong 
cross  tidal  currents  just  inside  the  mouth  at  White  Point.  After  pass- 
ing the  bar  a  wide  and  navigable  stream  is  found  in  which  8  feet  can 
be  carried  for  about  4  miles  to  Nomini  Ferry,  while  5  feet  can  be  caiTied 
for  about  6  miles  above  the  mouth. 

PLAN   OF  IMPROVEMENT. 

Tlie  original  project  adopted  in  1873  provided  for  dredging  a  channel 
through  the  bar  iOO  feet  wide  and  9  feet  deep  at  low  tide,  with  side 
slopes  of  2  to  1,  at  an  estimated  cost  of  $20,000.  The  project  was 
amended  in  1879  by  in<Teasing  the  width  to  150  feet  in  order  to  meet 
the  demands'of  increased  trade.  In  1885  the  project  was  again  modi- 
fied so  as  to  provide  for  a  channel  200  feet  wide  and  9  feet  deep,  and 
also  for  dredging  a  training  channel  and  the  construction  of  training 
dikes.  The  total  cost  of  this  amended  project  was  placed  at  $62,500. 
In  1888  thi?  estimate  was  increased  to  $72,600,  the  channel  having  de- 
teriorated during  the  suspension  of  work  from  1883  to  1889.  Owing  to 
the  position  of  the  channel,  exposed  to  north  and  northwest  winds  and 
to  cross  tidal  currents,  it  is  difficult  to  secure  any  permanent  or  satis- 
factory results.  The  deterioration  of  the  channel  outside  White  Point 
is  believed  to  be  largely  due  to  mat-erial  stirre<l  up  by  northwest  winds 
and  carried  into  the  channel  by  the  ebb  and  flood  ciu-rents  of  Currio- 
man  Bay.  In  order  to  maintain  the  channel  and  prevent  this  injurious 
action  the  project  was  modified  in  1890  as  follows:  (1)  The  dredged 
channel  to  be  9  feet  deep  and  150  feet  wide,  this  width  being  deemed 
sufficient  for  navigation  and  more  likely  to  hold  its  depth.  (2)  Two 
jetties  to  be  constructed,  (me  from  White  Point  on  the  east  and  one 
jfrom  Cedar  Island  on  the  west  of  the  dredged  channel,  to  extend  out 
into  l^Tomini  Bay  parallel  to  the  channel.  (3)  Dikes  to  oe  built  inside 
White  Point  to  check  the  cross  currents,  out  the  training  channel  to 
be  omitted.  It  is  estimated  that  this  modified  project  can  be  completetl 
at  a  total  cost  of  $72,500,  which  was  the  amount  of  the  revised  estimate 
of  1888  for  a  200-foot  channel. 

WORK  DONE  AND  RESULTS  OBTAINED. 

From  March  3, 1873,  to  August  2, 1882,  seven  appropriations  were 
made  ranging  from  $2,000  to  $10,000,  and  aggregating  $32,500.  These 
appropriations  were  applied  to  dredging  a  channel  through  the  bar, 
w^hich  at  the  close  of  work  in  1883  was  100  feet  wide,  9  feet  deep,  and 
4,400  feet  long.  Operations  were  then  suspended  until  1889,  when  an 
appropriation  of  $5,000,  made  August  11, 1888,  Avas  expended  in  widen- 
ing and  deeping  the  channel  outside  White  Point,  which  had  partly 
filled  in  during  the  cessation  of  work.    The  river  and  harbor  aet  of 
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S(»l>tomber  11»,  181H>,  jipi)roprijitod  *5,(KH)  for  (•outinuiu^  the 
iiu'iit.    Under  tliis  }i])]»i-opi iatioii  dn'd^iiig  by  ooiitract  in  ae 
with  the  modified  ])roject  was  <M»iimieii('ed  April  tk>,  1891,  aud  o 
June  19,  1891. 

Ten  thousand  nine  hundred  iind  twenty -seven  cubic  yards  of 
were  removed  from  the  ehaniiel  at  and  outside  of  White  I 
depth  made  being  9  feet  at  low  tide  and  the  width  160  feet  oi 
White  Point  and  130  feet  dii-ertly  at  Wliite  Point.  The  dred 
terial  was  removed  in  srows  and  de]»osite<l  in  Nomiui  Bay  nc 
copsieo  Point.  Tlie  dik<*  ai'ross  the  ehannel  to  Biishfleld  Ba 
White  Point,  was  built  of  riprap  stoiu*,  4(K}  cubic  yards  hav: 
purchased  for  this  jnirpose. 

No  work  was  done  durin;^  the  tiseal  year  en<ling  Jane  SO, ! 
available  funds  having  been  a])plied  to  the  work  doling  the 
fisciU  year. 

FUTURE  OPERATIONS. 

The  work  remaining  to  be  done  for  the  completion  of  the  ] 
the  construction  of  the  jetties  and  the  continuation  of  the  drc 
150  feet  width  through  the  remainder  of  the  l)ar.  In  order 
work  maj'^  be  done  witliin  the  estinuites,  it  is  essential  that  t1 
priations  should  l>e  large  enough  to  complete  the  jetties  at  c 
This  will  require  §20,000.  The  t4»tal  amount  needed  to  com] 
work  is  $20,000,  and  this  can  be  profitably  ex]>ended  in  one  yi 

APPROPRIATIONS. 

The  follo\^ing  appropriations  have  been  made: 


May  3,  1873 

r  JiiiieL'3,  1874 

March  3, 1875 

March  5, 1879 

June  14,1880 

March  3, 1881 

Auj^iiflt  2,  1882  .... 
August  11,  1888  ... 
September  19,  18iK). 
July  13,  1892 


^  Total 


The  work  is  in  the  collection  district  of  Tjippah.innock,  wliirh  is  the  uc 
of  entry.    The  nearest  light-house  is  that  at  Hlackistont^  Island. 

Money  siatement. 


July  1, 1891,  balance  unexpended 

June  30, 1892,  amount  expended  durin«;  tisrnl  yviw 


July  1, 18l>2,  balance  unexpended 

Amount  appropriated  by  act  apjn*oved  July  11^.  1«|IJ  . 

Amount  available  for  fiscal  year  ending  June  30.  1n93 


'Amount  (estimated)  required  for  <oiriplctir»n  of  exif^tilllr  project 

Amounttbatcanbeprolitably  ox'iiended  in  lisml  y«*ar«inlin;j:.liine  30,1894 
Submitted  in  com]dian<:e  with  re4iuiremcutd  of  Bcctioiis  2  of  river  and 
harbor  acts  of  IbUti  and  1807. 
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COMMEUCIAL  STATISTICS. 

ToiiDago  for  calendar  year —  Ton». 

1889 13,542 

1890 15,825 

1891  (furnished  by  Messrs.  F.  E.  Tubman  and  A.  L.  Adler,  Mount  Holly,  Va.)  62, 300 

No  new  lines  of  transportation  were  established  in  1891.  It  is  repoited  that  the 
work  done  by  the  Government  has  maintained  the  trade  of  the  section  and  made 
poBBible  a  large  increase. 


J7. 

IMPROVEMENT  OF  PATUXENT  RIVER,  MARYLAND. 

ORIGINAL  CONDITION. 

*  The  Patuxent  River  is  navigable  from  its  moatb  at  Drum  Point,  on 
Ohesapeake  Bay,  for  a  distance  of  about  46  miles,  as  far  as  Bristol, 
Md.  Vessels  drawing  from  10  to  12  feet  can  reach  Holland  Wharf, 
about  28  miles  above  the  mouth,  and  a  steamer  drawing  8.6  feet  when 
fiilly  loaded  runs  up  to  Bristol. 

Prior  to  the  commencement  of  the  improvement  the  navigation  of  the 
upper  part  of  the  river  wjis  obstructed  by  two  mud  bars,  (1)  Swann 
Point  Bar,  about  43  miles  above  the  mouth,  with  a  ruling  depth  of  7.8 
feet,  and  (2)  Bristol  Bar,  at  Bristol,  with  a  least  depth  off  the  steam- 
boat wharf  of  7.6  feet,  and  4.2  off  the  county  wharf.  Two  other  bars 
below,  viz,  Pope  Shoal,  about  24  miles  above  the  mouth,  and  Warren 
Beach  Bar,  about  34  miles  above  the  mouth,  were  mentioned  in  the 
report  of  the  preliminary  examination  as  wojthy  of  survey,  but  they 
appear  to  offer  no  obstruction  to  the  present  standai^d  of  navigation. 

PLAN  OP  IMPROVEMENT. 

The  original  project  proposed  a  cut  200  feet  wide  and  from  12  to  13 
ffeet  deep  through  these  bars,  so  as  to  secure  a  permanent  channel  about 
100  feet  wide  and  12  feet  deep  at  low  tide,  at  an  estimated  cost  of 
$80,000.  Under  this  project  a  channel  120  feet  wide  and  12  feet  deep 
was  dredged  at  Bristol  Bar.  Upon  examination  of  the  river  in  1890  it 
appeared  that  a  channel  ai)Out  100  feet  wide  and  9  feet  deep  set  Swann 
Point  Bar  would  afford  aU  the  facilities  that  the  existing  or  immedi- 
ately prospective  demands  of  commerce  would  require.  The  steamer 
navigating  the  upper  part  of  the  river  draws,  as  stated,  but  8.5  feet 
whin  ftdly  loaded,  but  is,  as  a  matter  of  fact,  never  fully  loaded  when 
passing  this  bar.  So  far  as  could  be  learned  few  sailing  vessels  go  as 
high  up  as  Bristol,  and  none  drawing  as  much  as  9  feet.  The  project 
was  therefore  modified  so  as  to  provide,  in  addition  to  the  channel  al- 
ready dredged  at  Bristol  Bar,  a  channel  at  Swann  Point  Bar  about  100 
feet  wide  and  9  feet  deep,  to  be  supplemented  by  works  of  contraction 
if  these  should  afterward  be  found  necessary. 

WORK  DONE  AND  RESULTS  OBTAINED. 

The  first  appropriation  was  made  August  11,  1888,  amounting  to 
$5,000,  which  was  applied  to  dredging  by  contract  at  Bristol  Bar.    A 
channel  12  feet  deep,  120  feet  wide,  and  794  feet  long,  was  dredged  from 
the  12.foot  curve  at  the  lower  end  of  the  bar  to  a  point  about  250  f^et 
above  the  steamboat  whar£    The  amount  of  dredging  was  18,21)5  cubic 
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•  ■.-  .'■iiiiiii-iii-(.il.  Jiiid  till',  ruliiitt  dvptli  7  feot.   A 
.  ■■  ;i.  .tr  lilt-  ri;:ljl  bank  tliciv  was  a  ledgeof  roc! 

I'iiis  ))av  i-(iiiiiii(riii'os  1  mile  below  the  tmIkm- 

.  ,  ■  i^'ui-;:,  uiiil  cxti'iids  tij)  til  and  itloug  the  entir 

.     -K  ;o«n  ill  llii' Itiidyi'.    Tlie  i-iilingdei)tli  in  1871  wa 

:.    <.      >  .»  ttiniii'il  and  i»  constantly  i-uncired  by  dopoMtftC 

!■  t  it  b\  rlif  ivt'iiiTin^r  t'leshuts.    In  1S71  »ix  wreoks  Qt 

\       .i:i!iW  ;.v.-r  tills  bar. 

.    ^  ...^• '.  oi'  tbc  Itapjtalmiiiioi^lv  is  si>iuetime.s  obstmoted  li; 

>  .  ...  ^  ..i^"  I'-iniod  into  tUc  river  by  fr».'slictn. 

ri.AN   or  JMPKUVEMICNT. 

1.  i;  ^'.mI  I'ltiji'il.  iiinnovt'd  in  li^il,  was  t<)  secure  a  chaniuda 
«  ,i.  .ivil  10  rvft  diicp  by  dii'dftiii^'  and  tlip  ronsliufition  of  ^f 
i  ■.v.Ui'iksblirt;  to  Taiip;i!i;iiLri()i'k,  tbi'  wrucks  obstrootillga 
■'■<■:  I.'  '.V  ivamv.'fl.  The  liist  I'stiiiialo  urtlii-  i-ost  of  this  !■ 
'  t>  1-  <'^:  rco.  In  \^'^*  till-  |inij('('t  wlis  lutii'udi'd  so  as  to| 
i^cl  ■::■.•  iifliaiim-l  Iiidf.'.'l  widi' and  HI  tVi-t  dfc]!  through  f 
,viri'ivd.-ii.-ksUiir;;  ami  I'orf  IJoyal,  and  one  2(K)  feet  wide  ■ 
liiv]'  I'ftwirii  I'oil  It'i.val  aiiil  Taiipahanrioi.'k  liir  a  largi 
,.:v  I'lif  ib-pllis  Si'i'incil  liy  ilrcdjjiiig  wi-rc  tii  be  n 
su-'ii  •>■  »i><i^  dams  ami  tiaiiitn^'  dikes.  The  total  f 
.Mt'\is.-.l  |ii»i«'tl  was  :?3Sl,5i"i. 
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fore  its  iinprovcnicnt  was  coininonreil,  and  the  ruliii<;  depth  7  feet.  At 
tli('  lu^ad  of  tlu'  bar  and  near  Iho  ri«<lit  bank  there  was  a  ledge  of  rock 
on  which  tin*  depth  was  iVom  (>  to  7  feet. 

Frvilcrk'kfthintf  liar. — This  bar  c omnienees  1  mile  below  the  railroad 
bridfje  at  Fre<l(  rickslniv^,  and  extends  up  to  and  along  the  entire 
wharf  fr<nit  of  the  town  to  the  bridge.  The  ruling  depth  in  1871  was 
4  feet.  The  bar  was  formed  and  is  constantly  renewed  by  deposits  of 
sand  broujiht  down  by  the  recurring  freshets.  In  1871  six  wrecks  ob- 
stnu'ted  the  channel  over  this  bar. 

The  navigation  of  the  Ea])paluiniu>ck  is  sonietiines  obstructed  I^ 
trees  and  snags  carried  into  the  river  by  freshets. 

PLAN   OF  IMPROVEMEKT. 

Tlje  original  i)rqject,  approved  in  LS71,  was  to  secure  a  channel  100 
feet  wide  and  10  feet  deep  by  dredging  and  the  construction  of  dikes 
from  l^'redericksburg  to  Tappahannoek,  tht?  wrecks  obstructing  thfi 
channel  to  be  removed.  The  tirst  estimate  of  the  cost  of  this  improve-. 
Mient  was  >f8.'^,70O.  In  1879  the  inojeet  was  amended  so  as  to  provide 
for  dred;;ing  a  channel  100  feet  wide  and  10  feet  deep  through  thebacv 
between  Fredericksburg  and  Port  lioyal,  and  one  200  feet  wide  and  15 
feet  deep  between  Port  Koyal  and  Tapi)ahannock  for  a  larger  class  of 
vessels.  Q'he  deptlis  secured  by  dredging  were  to  be  maintained  l^ 
a  system  of  wing  dams  and  training  dikes.  The  total  estimated  ooat 
of  the  revised  i)roject  was  §381,500. 


W^OUK   DONE  AND  RESTLTS  OBTAINED. 


The 
amount 


tirst  approxuiatii)n  for  the  improvenu*nt  was  ma<le March  3, 1871 
ting  to  $ir),(M)0.     From  March  3,  1871,  to  June  30, 1890,  fonrteep 


dredging,  the  construction  of  dikc^*^,  and  the  removal  of  wrecks  anc 


snags. 


Tiie  foHowing  table  gives  the  results  of  the  improvement  at  each  a 
the  bars  in  Januarv,  1800: 


Locality. 


Frodi.'ii«*kHl)tir{5  IJar.  below  itLrauihuat  wharf 
ruU.Mk  r.ar 


I'.finanl  J'.iir 

Trait  J'.ar 

SpoH-wfHtil  r.ar,  upp; 
SpotlswDoil  \\a\\  li)\\r 

r.nstli-  l-'i-nv  liar 

Farl»:yvjil«'  lllar 


Di'pth  at 
low  water 
before  iin- 
proTi<4nent. 


Leattoha 
neldapli 
at  low 

water,  Ja 
naiy.UM 


II 

• 
I 
.1 
I 

.9 


•About 
t 
abo 


About. 

A  .miiiill  baroxi'-it't  at  and  ]nnii«'iljatc1y  bcbiwtlu*  strnmbortt  wharf,  at  whioh  the  leaatdafdk 

)iit  «..'•  fi-fi:  but  it  isroMiparativt'ly  uuirii]iortaiit.  Hincc^  it  is  juntat  tht*  liuad  of  uavigatJon. 

Stated  in  general  terms,  about  two-thirds  of  the  work  to  be  acooi 
plished  under  the  ]>roJe(t  betwe(Mi  Fredericksburg  and  Farleyvalei 
distance  of  12.0  miles,  lias  been  done. 
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ling  has  been  done  toward  the  improvement  of  the  bars  at  Kan- 
Reach,  33  miles  below  Fredericksburg,  and  near  Tappahannoek, 
es  below  Fredericksburg.  It  is  considered  more  important  to 
miplete  the  improvement  above. 

appropriation  of  $15,000  wa«  made  in  the  river  and  harbor  act 
►tcraber  19, 1890.  During  the  fiscal  year  ending  June  30, 1891, 
kes  at  Fredericksburg  Bar,  Pollock  Bar,  Bernard  Bar,  Spotts- 
Bar,  and  Castle  Ferry  Bar  were  repaired  and  nmttressed. 
)ntract  was  entered  into  April  24,  1891,  with  H.  T.  Morrison*  & 
*  Petersburg,  for  constructing  a  combinetl  steam  demck  boat  and 
iver,  one  scow,  and  two  flatboats,  for  the  sum  of  $0,129.75,  this 
to  be  used  on  the  Rappahannock,  Mattaponi,  and  Pamunkey 
At  the  close  of  the  last  fiscal  year,  June  30,  1891,  the  plant 
3arly  j eady.  It  was  completed  and  delivered  at  West  Point,  Va., 
3  first  on  the  Pamunkey  and  Mattaix)ni  rivers  on  July  15,  1891. 
alf  of  the  cost  was  paid  from  the  ai)propriation  for  Rappahau- 
Jiver,  one-fourth  from  the  appropriation  for  the  Mattai)oni  River, 
le-fourth  from  the  appropriation  for  the  Pamunkey  River. 
>ntract  for  dredging  at  Fredericksburg  Bar  was  entered  into  on 
8, 1891,  with  Frank  C.  Somers,  of  Camden,  N.  J.,  at  31  cents  per 
yard. 

:k  under  this  contract  was  commenced  September  14, 1891.  Owing 
t  limited  amount  available  for  dredging  but  a  small  amount  of 
jould  be  done  and  operations  were  therefore  confined  to  those 
ns  of  the  bar  giving  the  greatest  trouble  to  ste^imers.  Channels 
b  deep  and  from  40  to  80  feet  wide  were  dredged  at  the  lower  end 
bar  below  Deep  Run  and  near  the  upper  end  of  the  bar  just 
the  steamboat  wharf.  The  excavated  material  was  removed  in 
,  dumped  in  front  of  the  dikes,  and  then  redredged  and  deposited 
1  the  dikes,  two  clam-shell  dredges  being  used  for  this  purpose. 
:ing  operations  were  concluded  October  17,  1891.  The  total 
it  of  dredging  under  this  contract  was  18,028  cubic  yards. 
3r  the  completion  of  snagging  operations  on  the  Pamunkey  and 
poni  rivers  the  plant  was  brought  around  through  Chesapeake 
>  the  Rappahannock  River,  arriving  at  Fredericksburg  on  De- 
T  11, 1891.  After  refitting  the  machinery  a  sunken  scow  was 
ed  from  the  channel  near  Hazel  Run.  The  scow  was  38  feet  long, 
^et  widd,  and  3  feet  deep.  Its  removal  occupied  two  days  and 
)mpleted  December  15, 1891.  The  plant  then  proceeded  down 
^er  and  was  laid  up  for  the  winter  at  Leedstown,  Va.  One  snag 
►ur  fallen  trees  were  removed  en  route. 

FUTURE  OPERATIONS. 

work  remaining  to  be  done  under  the  project  is  the  improvement 
two  bars  between  Port  Royal  and  FrcMlericksburg,  and  thedredg- 
id  dike  construction  necessary  to  secure  and  maintain  a  channel 
fc  deep  and  100  feet  wide  through  the  seven  bars  between  Freder- 
irg  and  Port  Royal.  As  each  freshet  brings  new  deposits  of  sand 
ilt  into  the  river,  particularly  at  Fredericksburg  Bar,  the  head 
3  wat^r,  an  annual  appropriation  of  about  $7,500  will  be  required 

maintenance. 
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MarHia  1W71 *15.  (WO     MarchS.lWl 


e  lu,  1X7^ 15.0(11)     A.iiguat:i,  1 


Miictli  ;t.  1K73 ir>.»>00     JulvS,  IWM 

Jilun  21.1x74 7.01)0     AuKiMtS,  1888 

Mnti  ti  .1,  lK7r) 5,000  Aii^ist  II,  I888(*l400[),of 

AngiiKt  U.  ISTri , 1(1.000  S3,000  waa  far  UrtMB*)  . 

._-._  .o  ..,-„  .«  >,^     ^     .      •-srW.MBO 


JniU)ll.tm().. 

ThH  wiirk  U  in  tltc  rullti't  [mi  (linlrli't  of  TsittiuhMinvok,  trhlch  !■  the  dm 
of  rutry.  Tlio  iifHr>-:<t  li)!lit-)i»iisf  iH  Itvwler  Uork  Ugbt-taoiuo  in  tfaa  flAh  III 
disUict. 

MoHirg  utatcment. 


it  nviiiliiUIu  lor  liHfitl  y 


'  (.'oiupletion  of  ozittlDK  pn^eot  ......  li 


. inoiiiit  tlint canlH' |iroliru1ily ■■xiwi](l(<<l in fii«-uly(>ititu<liiu Jiui«3(^18H    ! 
iilfiiiitted  in  coniplinnci!  willi  require  men  U  of  Rcctiooa  2of  rimr  Asd 
Lnrbor  acta  of  1866  mid  1W7. 


t,  KTATINTlCa. 


1  Btftlisties  for  1891,  but  na  aH 


■  IMPROVEMENT  OF  I!RIU.\A  CRKEK.  VIROINIA. 
ORIGINAL   CONDITiriM, 

Urbiiiift  Creek  is  n  trJbutiiry  of  the  Rapptiliitiiiiock  Biver, 
enters  l(i  miles  ubovc  tlie  iiioiitb.  Ntivigatioii  was  obstructed 
by  a  bar  outside  tlic  inoutli,  over  Mliicli  but  6.5  I'eet  coald  be 
In  1882,  after  tlie  iiiii>i-ov<tiiieiit  bad  been  roinmciiced,  b  shoi 
tbe  creek  having  n  leiist  ileptli  of  7  feet,  aiitl  near  the  town  of 
was  regarded  a»  i*n  oli«t ruction  to  steambnat  navigatioiL 

pr.Ar*  or  improvument. 

The  aiiproved  projetit,  n<1o])ted  in  1879,  was  the  exetivntioQ  o 
nel  150  f<;et  wide  and  lit  ft.«t  det>[>  thiongii  tlie  outer  bar,  m 
mated  eoHtof  92<»,(M)<).  Tlieprojcf^twasinoditled  in  ISSSsout 
dredging  a  <-liaiinel  tluougli  tlie  ahoal  within  the  creek,  and  fi 
ikS  to  inirhide  a  Hy.'iteiu  of  dikes  or  Jetties  along  the  sfutd  q 
iiiontli  to  prevent  the  natural  channel  from  elosiog.  The  tor 
mate  for  the  entire  project  was  $<14,i>tfti. 
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WORK  DONE  AND  RESULTS  OBTAINED. 

SlaTch  3, 1879,  to  August  11, 1888,  five  appropriations  ranging 
)00  to  $5,000  and  aggregating  $18,500,  were  made  and  exx>ended 
ing  channels  through  the  bar  outside  the  mouth,  and,  the  shoal 
le  creek,  and  in  the  construction  of  dikes  and  jetties  on  the 
:•  From  1883  to  1880  work  was  suspended  for  want  of  funds. 
2  the  channel  through  the  outer  bar  had  been  dredged  to  a 
140  feet  and  a  depth  of  10  feet,  but  owing  to  the  action  of 
lid  the  cessation  of  work  the  width  had  diminished  to  90  feet, 
iral  channel  has  been  widened  at  the  end  of  the  sand  spit,  and 
rn  just  outside  the  spit.  A  channel  10  feet  deep  and  from  80 
3t  wide  has  been  dredged  at  the  shoal  inside  the  creek.  Two 
id  a  dike  have  been  built  on  the  sand  spit. 
ver  and  harbor  act  approved  September  19, 1890,  appropriated 
r  continuing  the  improvement.  On  May  28, 1891,  a  contract 
red  into,  alfer  public  advertisement,  with  Frank  C.  8omers,of 
N.  J.,  for  widening  the  natural  channel  by  dredging  at  the  end 
nd  spit,  the  price  being  2G.5  cents  per  cubic  yard.  Work  under 
ract  was  commenced  October  20, 1891,  and  completed  November 
The  depth  made  was  10  feet  at  low  tide,  and  the  channel  width 
?ased  by  70  feet.  Tlie  total  amount  of  dredging  under  the  con- 
5,674cubic  yards.  The  dredged  material  was  sand,  and  was  re- 
i  scows  and  dumped  in  deep  wat^r  in  the  Kappahannock  Eiver 
i  miles  below  the  mouth  of  tlie  channel.  Ko  work  was  done  on 
'S  during  the  fiscal  year  ending  June  30, 1892. 

FUTURE  OPERATIONS. 

e  completion  of  the  work  under  the  existing  project  there  re- 
e  further  dredging  of  the  channel  through  the  outer  bar  and 
I  within  the  creek,  and  the  construction  of  jetties.  Owing  to 
jed  position  of  the  outer  bar  it  will  be  difficult  to  maintain  a 
through  it.  Past  experience  shows  that  without  protecting 
dredged  channel  must  eventually  shoal  from  the  ac^on  of  the 
ortheast  storms,  while  protecting  works  in  such  an  exposed 
nust  necessarily  be  expensive.  While  the  improvement  made 
of  benefit  to  navigation  by  permitting  the  entrance  of  sailing 

0  the  creek,  the  steamers  do  not  use  the  channel,  but  land  at  a 

1  the  Rappahannock  about  1 .5  miles  from  the  town.  The  pilots 
ers  are  oi>posed  to  entering  the  creek,  as  they  find  the  bend  in 
;al  channel  just  outside  the  spit  difficult,  if  not  dangerous,  in 
b  and  northwest  winds.  If  this  improvement  is  to  be  con- 
irger  appropriations  should  be  made.    The  amount  required  to 

the  existing  project  is  $10,080. 

lowing  appropriations  have  been  made: 

^79 $5,000 

m 2,500 

i^l 4,000 

1882 4,000 

,  1888   (iiifludcfl    in   appropriation  of  $15,000  tor  Rai>])uhnnnock 
3,000 

19,  18iK) :^,ooo 

.92 3,000 

1 24,500 

s  a  port  of  entry  iii  tlio  collection  district  of  Tappahauuock.  The  nearest 
9  is  that  at  Bowler  Bock. 


10r)(>       KKPOKT   OF  THE   CHIEF  OF   ENOiyEEBS,  U.  S.  ABMT. 

Money  fftaiemenU 

July  1,  IJ^l,  hnlanre  n  no  x  pen  (led 

Juno  'Ak  18'J2,  innoiint  expiMnlcd  duriiif;  tisral  joar 1... 

July  1,  18l>2,  linlanco  iincxpcnded 

.July  1,  IHI'2,  outstanding  liabilities 

July  1,  181)2,  lialauce  available 

Amount  a]>propriat«'d  by  act  approved  July  13,  1W>2 

Amount  availablu  for  fiHcnl  y«'ar  endinf(  June  IM)^  1893 

Amount  (entimated)  loquirrd  tor  completion  of  existing  pnitject. ...... 

Amount  thatoanb«*protitably  t'X]HMided  in  fiscal  year  ending  J  one  30;  18M 
^»ubmitted  in  oomplianro  wiib  nHjuirem«*ut8  uf  BectionB  3 of  xivar  and 
liarbur  acta  of  18tU>  and  18U7. 


COMMKlit  lAF.   ^iTATISTICB. 


Tonnafft*  for  cab'ndar  year — 

18(H) ■ 

181U,  reported  l»y  Mr.  F.  A.  BriHtow  as. 
reported  by  Mr.  J.  I).  Cressit  as.. 


irrival  ami  d^jxtrittre  ofrvaseUf  2891, 


r 


SifMiiKTf*  drawliijj  h*«»4  tliaii  l»i  feet 

Suiliii;;  V(.<48cU  drawing  Ii-hh  tliAii  10  ll-it 


J    10. 

IMPROVKMKNT  OF  YORK  RIVKR,  VIRGINLL 

ORIGINAL   CONDITION. 

The  York  River  is  formed  by  tli(^  iiiiion  of  the  Mattaponi  i 
irninkry  rivers  at  West  Point,  Va.,  is  11  miles  iu  leitf^th,  andeiq 
to  Oln'sajH'ake  J>ay  about  1<>  miles  above  Old  Point.    Enter 
rivrr  21  feet  can  be  <'arri('d  for  IV2  miles  up  to  Potopotank  Ban 
below  West  Point.     In  1880  the  riilin«r  depth  on  this  bar  was  J 
and  its  len^i^th  between  the  2()-foot  eiirv<»s  was  2,200  feet.    1 
obstruction  to  navi*i:atiou  is  West  I^)illt  Bar,  whieh  eommenol 
2  miles  below  West  Point  and  extends  uj)  to  West  Point.     We 
is  Ihe  sliipi)in^  point  of  the  Kiciimond  and  West  Point  Termi) 
road  system.    Tlu*  wharves  from  whicli  shipments  are  made  f 
within  the  month  of  the  Pamnnkey  lliver,  and  further  obstn 
navigation  was  fourul  in  shoal  water  in  front  of  these  wharves 

PLAN   OF   IMPllOAn^:>rKNT. 

T\u\  oritrinal  project,  adoi>te<l  in  ISSO,  ])roposed  the  dred{ 
channel  22  feet  deep  and  200  feet  wide  through  the  bivrsatPa 
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and  West  Point,  with  au  increased  width  at  the  wharves  at  West 
Point.  In  1884,  on  account  of  the  increased  trade,  the  project  was  modi- 
fied, by  increasing?  the  width  of  the  propos<Ml  channel  to  400  feet  at  a 
total  estimated  cost  of  $250,000.  In  1887  the  project  was  a^ain  amended 
to  include  the  constniction  of  a  dike  alonfj  the  riglit  bank  of  the  river 
at  West  Point  Bar,  in  order  to  ])rcvent  the  deposit  of  silt  in  the  dredjred 
channel.  The  estimat^^d  cost  of  this  dike  was  852,800,  making  the  total 
estimated  cost  of  the  improvement  $308,800. 

WORK  DONE  AND  RESULTS  OBTAINED. 

From  June  14,  1880,  to  August  11,  1888,  six  api)ropriations,  ranging 
from  $10,000  to  $30,000,  and  aggregating  $128,750,  were  made  for  this 
improvement-.  . 

Up  to  June  30, 1800,  the  following  work  had  been  done:  A  channel 
105  feet  wide  and  22  feet  deep  was  dredged  in  1880-'81  through  Potoj)- 
otank  Bar,  58,809  cublic  yards  of  material  having  been  dredgod,  at  15 
cents  per  cubic  yard.  This  channel  in  January,  1890,  had  a  depth  of 
from  20.8  to  21.7  feet. 

At  West  Point  Bar  705,704  cubic  yards  were  dredged  from  1881  to 
.    1889  under  successive  appropriations  at  rates  varyuig  from  8.5  to  16 
*  cents  per  cubic  yard,  which  gave  a  channel  through  the  bar  with  a  width 
■varying  from  161  to  257  feet,  and  a  dei)th,  exclusive  of  the  center  cut, 
of  not  less  than  22  feet.     Under  a  modification  of  the  project  by  the 
-     Secretary  of  War,  January  4, 1889,  a  cut  40  feet  wide  and  24  feet  deep 
r'  Vas  dredged  near  the  center  of  the  channel  from  the  lower  wharf  at 
'    West  Point  to  the  second  turn  in  the  channel.    In  January,  1890,  the 
T-  ruling  depth  in  this  cut  had  been  reduced  by  silting  to  20.6  feet  and  in 
\    tiie  rest  of  the  channel  to  19  feet.    From  the  commencement  of  the  ini- 
-.   provement  in  1881  to  June  30,  1890,  it  has  been  necessary  to  redredge 
"■r*'  152,595  cubic  yards  of  silting  which  was  not  provided  for  in  the  original 
esthnate,  or  about  one-fifth  of  the  total  amount  dredged  at  West  Point 
;   Bar.    The  total  amount  expended  to  June  30, 1891,  was  $129,910.17. 
In  the  river  and  harbor  act  approved  September  19, 1890,  an  appro- 
priation of  $30,000  was  made  for  continuing  the  improvement.    Aft^u* 
fiiie  public  advertisement  a  contract  was  entere^l  into  on  Man^h  9, 1891, 
■with  the  Baltimore  Dredging  Company,  of  Baltimore,  Md.,for  dredging 
.^™aterial  from  the  channel  and  deiM)siting  it  in  embankment  on  the  llfits 
'Along  the  line  of  the  proposed  dike  at  14J  cents  per  cubic  yard.    Owing 
,;  *o  the  extremely  soft  character  of  the  mud  composing  the  iiats,  the  for- 
***^tion  of  the  embankment  was,  after  repeated  eft'orts,  found  to  be  ini- 
.[P^^ctible,  and  on  May  11, 1891,  a  supplemental  agreement  was  entered 
i.;*^t:o  with  the  Baltimore  l)redging  Company  for  dredging  in  thi^  channel 
.f*t;  9  cents  per  cubic  yard,  and  depositing  the  material  on  dumping 
;^^Hnds  along  the  river  to  be  secured  by  the  contractor,  but  subjert  to 
^^^,  approval  of  the  engineer.    The  circumstances  attending  the  modifi- 
;S5:*ion  of  this  contract  are  fully  set  forth  in  the  annual  report  of  June 
^^  1891. 

l>redging  under  the  modified  contnwt  was  commenced  June  10, 1891, 

^J'^d  at  the  close  of  the  last  fiscal  year,  June  30, 1891,  was  still  in  prog- 

*^^8.    From  June  10  to  July  20,  1891,  a  channel  1(50  feet  wide,  22  feet 

^^ep,  and  about  2,700  feet  long,  was  dredged  in  front  of  tlie  West  Point 

T-^^Xiarves,  this  work  ])eing  at  the  ui)per  en<l  of  the  490  foot  channel  pro- 

.  i^^'^sed  undiM*  the  api»roved  project. 

3)urnig  the  cessation  of  dredging  operations  the  lower  end  of  the 
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rhauiirl  aT  ill*-  turn — Iw-twi*.-!!  i;ii>>y>  13  an«I  15— had  ^bnaledl 
l*^  TW-t  in  «i»-]»Th  .i:  l^iw  ti.lt-.  Thi^  jiarr  of  the  channel  wsi«.  tl 
iitln-^ij^i^l  T'i  .1  ili-M:i»  ••  ui  .i'm-mt  ."•...'UHi  it-et  io22  feet  in  defitl] 
a  wUUii  i>f  1»H'  :•■•■:.  \V«nk  uinl.-;  tli;«»  rniitnM't  was  dosed  Si* 
.'».  I**lM.  Tfir  :■•:  il  aih^nu:  ••!  driHl^iii;:  wa*  166.190  cnbie  ja; 
ihU  a!inMniT  '.•■""•.IT.i  r'.il'ii  yards  wjs  ii-<lrfd;nnjr-  The  BiaterL 
near  iho  \\haive«»  wa-  v.whl  ainl  san«l.  the  latter  forming  tl 
St  rat  Ji  in.  Tiu-  inarv::.*!  i:i  the  ^•^^or  rhauui'l  was  very  s*tft  mil 
ihvii;::nu'»  wori*  ilf!-»'''.:t^l  on  a  ilinniiin^  ^n^nnd  on  the  31 
Kivor  aS»ve  Wt-i:  I'mIv:.  a!i«l  a;-*-*  « iihiri  the  9'-f*MM  eurve  on  tl 
tho  Y'lrk  IJivii  rha:.!i«I  :  -a:  H  t«  klt-yrreek.  Great  diffienlty 
iHTieui  Oil  i^  niitli'i.::  .;:i:i.'.i  ii::  ^:-»!i::«l^.  All  available  groandft 
dumpiiu  near  Wv-iT  l*4i!:r  r.r  :.i'W  nlled.  The  flats  on  eithe 
tlu'  ( iianiu-1  au-  f\tt -^^.v.  !\  ....-ii.-.ttl  by  oyster  hed^  the  o\ 

1*  rrr.i:  ••ri:KATU»xs- 

Fiiiuiv  i^^^rrari'^r.-i  |'r«'>«^»-tl  .in-  tin*  i.-«»ni|»l«'tion  of  the  eha 
Wrsi  roin:  a:iil  r.':'!*.--  ii.k  '•iT'',  a'i«I  '\\v  •••>n.*irnrtion  of  the 
\Vo*»i  Vo\:-:  Iviv.  :i  ••I'l*-.  '••  :\\..:\x,i.\  tli»-  rhannel  secured  byd 

Ov'iiipaTii'i  ,ii'i»y^:« :  "'it  il^  .•:.  i\,v<*-  li^it.^  obiet-t  to  the  consta 
\\w  \\\\\\  and  k\m'.i\  '\..\'  :'  ^^:V.  ::.!:.»-  Tlnir  ••yster  lieil^ 

i>n  tho  li;isi'*  r!"  rlu-  .•:.,".al  .-"iiu.iT*-  the  anioant  required 
i*onii»lotiiMi  oi  tin-  ]':<>;♦■» :  >  -'*11'^.« •"•«».  ''*mz  ••win-i  to  the  centiam 
ill:;  o\  I  be  rliaiiv.r'..  :li'>  .\:v  ■•:■.:  wi!'.  •..:.•!  "a:  dy  be  insnflh^ient. 

Tlie  iradi'  ot  'Aw  Vi>!k  l»:v» :  >  !.i  j*-.  i'ai  reasinjr.  and  importi 
iho  imputxi'niou:  :>  \\..'::*.>  .■:':*»•:.,*.  r;.:i«i»riation&by  Congrfl 
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COMMERCIAL  STATISTICS. 

[Faniiflhcd  by  Mr.  E.  T.  Lamb,  West  Point,  Va.,  for  oalenilur  year  1891.] 

Tons. 

10,960 

89,227 

oduco 5, 641 

3,220 

43,897 

7,848 

12,400 

merchandise 70, 355 

ties 14,140 

175 

45,900 

100 

475 

Ve99eU  arriving  and  departing, 

Komber. 

I  drawing  10  feet  or  more 727 

I  drawing:  less  than  10  feet 104 

[rawing  10  feet  or  more 178 

[rawing  less  than  10  feet 824 

lathoats,  etc 191 

Statement  of  tonnage  hij  years. 
[  for —  Tons. 

285,480 

328,  a53 

418,190 

304,338 

r  lines  of  transportation  were  cstahlished  in  1891. 


J  II. 

niPROVEMENT  OF  MATTAPONI  RIVER,  VIRGINIA. 

VIatta])oni  Kivor  is  iiavipjable  for  auiallsteamers  and  vessels  from 

th  at  West  Point  to  Ayletts,  a  diatan<'e  of  about  52  miles,  and 

made  navigable  for  barj^es  tor  26  miles  above  Ayletts,  to  Munday 

The  obstructions  to  5.5-fo«t  navigation  below  Ayleits  are  as 


Designation. 


Approxi- 
mate (Us- 
tance 
below 

Avlett*. 


r 

liar  . . . 
\]v  liar 

ir 

lar.... 


Length  j  Knling 
of  bar.  j   depth. 


Feet.  ! 

2.900  I 

3,.'i00  I 

1,'iOO  i 

800 

1.000  I 

900 


Feet, 


X6 
a.  4 
2.0 
2.0 
2.5 
2.5 


le  a])()ve-iiaiiied  bars  only  the  first  two  have  been  surveyed,  and 
gths  and  depths  at  the  others  are  approximate  only.    Above 


I 

\ 


Uh;0     kkpokt  ok  thk  ciiikf  of  engineers,  u.  b. 

Aylotts  there  were  eiKkt  Imrs,  bnt  no  work  ou  them  was  pi 
The  river  wus  aLsi»  ohstrnetetl  by  ^<1laju;s,  overlianging  treesy  and 

PLAN   f)F   IMPROVEMENT. 

The  proposes!  plan  of  iinprovrinent  was  to  remove  Bnags,  lo| 
iii<;  trees,  wrecks,  etr.,  l»eh>w  Muiifhiy  Bridfce,  and  to  improve  \ 
below  Ayh'tts  sn  as  to  «;ivo  a  depth  of  5.5  I'cet  iit  low  tide,  and 
iiel  widtli  of  40  iW-t. 

W(»KK  DONE  AND  RKSVLTS  OBTAINED. 

From  »Tnue  14.  ls.S(i,  to  Aii;rust  11,  188S,  flvc  appn»priation8,  i 
infill  ^IVHH)  to  i*rKim)  and  a<>:;rrej;atiii;^'  $l<i,^H),  had  been  made 
work  and  the  entire  anioiiiit  expended.  On  Jane  30,  1890,  thfl 
uxiX  results  lia<i  been  obtaiiie<i:  Sna^s,  wreeks,  and  overLaiijnn 
had  been  reinove<l  fi-oni  Kobins<»n  Jiar  to  Munday  Bridge,  a  disi 
about  34  miles,  aiul  L\L'LHi  linear  I'cet  of  dike  had  been  built  at* 
son  liar.  No  dred;:in^  has  yet  been  done  on  the  river.  In  tk 
and  harbor  aet  ai)])roved  September  It),  IStN),  an  appropriation ol 
was  made.  >$1,.>(K)  of  which  <:ouhl  be  expended  al>ove  Aylett«. 
amount  was  insuflieient  tor  dred;;in|;  operations  it  was  applied 
removal  of  sna^s,  lo^^s,  and  similar  obstructions  which  acscumula 
year  and  obstruct  navi<i:ation.  The  plant  ibrmerly  used  for  tk 
pose  on  tlu^  Jiappahannock,  Mattaponi,  and  Pannuikey  rivers  1 
(*omc  wfUMi  out,  and  it  becanu'  nee<*ssary  to  build  a  new  plaut 
sna;r^in^  couhl  lie  commenced.  I'hms  were  prepcircd  audpropo 
vited  lor  the  construction  of  a  i)lant  eonsl.stin<;  of  one  combined 
holster  and  pile-driver,  one  scow,  and  two  thitl>oats.  A  eoiitr 
the  same  was  (entered  into  with  II.  T.  M<irrisi»n  &  Co.,  of  Pete 

Va.,  for  the  sum  of  ."Jti,!  L*l).7r»,  and  at  the  close  of  the  fiscal  year  til 
was  neaiiy  com]>leted. 

On  .July  W  isiu,  it  was  deliveied  at  West  Point,  Va.,  and  fir 
on  the  l*amunk«\v  Kiver.  One  fourth  of  the  cost  of  the  pla 
ehar;red  to  the  Mattaponi  Kiver,  one -fourth  to  the  Pamuukej 
and  one-half  to  the  liap]>ahann<»ck  Jviver. 

The  ri'moval  of  sna;;s,  <'tc..  on  the  .MattajMini  Jviver  was  com 
October  1,  1801.    After  relit  tinjx  and  the  purchase  of  supplies  a 
Point,  Va.,  the  i)]ant  iu'oceede<l  uj)  the  river  as  far  as  Ayletts,  re 
snaj,^^.  lo;^s,  and  overhanj^in;;  trees  en  roiit«'.   An  examination  ^ 
made  of  the  river  above  Aylelts  as  far  as  Miinkiik.     Nunieroni 
etc.,  wer<^  found  obstructin<^  the  navij^ation,  which  is,  howevi.T, 
to  7  scows  towed  by  a  small  fu;;tMi;it  and  conveyinj^  chiefly: 
ties  and  sawed  lumb<'r.    The  plant  continued  uji  the  river  to  D 
removin*,^  obstructions,  and  readied  that  |dac»*  on  November 
The  retnrn  trip  was  then  made,  and  sna<rs,  trees.  et<*.,  passed 
pnn;;  up  the  river  were  removed.     Wesi  |*oiiit  was  reaithedou 
berLM.lS*n. 

The  work  done  diuin;;  the  >ca^on  is  ;is  foijnws: 

Sm:i;^s  n^iiovt'il 

Ln;;s  removed 

0\eilian«rin;^  trees  removed 

At  West  Point  th*'  plant  was  tilted  up  for  the  transfer  in  the 
hannnck  liiver,  wliich  wjus  a^-romplished  December  11,  ISDl. 
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FUTURB  OPERATIONS. 

The  remaining  work  under  the  existing  project  is  as  follows:  The 
fompletion  of  the  dikes  at  Eobinson  Bar  and  the  construction  of  those 
>Toposed  at  Latane  Bar,  and  the  dredguig  of  channels  at  all  of  the  bars 
lelow  Aylett^  having  a  ruling  depth  of  less  than  5.5  feet.  Snags  and 
'alien  trees  accumulate  each  yejir  and  will  require  removal.  The  esti- 
oated  amount  required  for  the  completion  of  the  existing  project  is 
(48,800,  but  as  instrumental  surveys  have  been  made  of  but  two  bars 
ihis  estimate  will  be  subject  to  future  revision. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

rone  14, 1880 $2,500 

torch  3.  1881 - 3,300 

rnlyo,  1884 1 2,500 

LngnstS,  1886 5,000 

LngnstU,  1888 3,000 

bptember  19, 1890 3,000 

Illy  13, 1892 4,000 

The  work  is  in  the  con«*ction  district  of  Kir.lmioud,  which  is  the  nearest  port  of 
ntiy.    The  nearest  light-hounc  iH  Bell  Kock,  Vu. 

Money  statement. 

* 

nly  1, 1891,  balance  nnexpended $3,003.11 

une  Jio,  1892,  auionut  expended  during  fiscal  year ; 2, 870. 50 

nly  1,  1892,  balance  unexpended. 132.61 

kinonnt  appropriated  by  act  approved  July  13,  1892 4, 000. 00 

ononnt  ayailable  for  fiscal  ye^r  ending  June  30,  1893 ^ 4, 132. 61 

IAmonnt  (estimated)  required  for  completion  of  existing  project 48, 800. 00 
Amonnttnatcau  be  profitably  exiieuded in  fiscalyenr  oudiug  Junc30, 1894    10, 000. 00 
Sabmitted  in  com))liance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATI8TIC8. 


Receipts  and  shipmtntB/or  calendar  years  1S90  and  1891, 


t 

Clam  of  goods. 

1890. 

1891.* 

V%i  tirfKl uctfl  .••••.••.••.•••••.•••..••••.•..• .••.•••••••••••••••.••••••••. 

Tonu. 

Tonit. 
L",  400 

i4iii 

1,000 

ItYalw^r        -     ......•• •...•.•.•••.•••••••• •.••.••.•-..•••••..••••.•••• 

7.7U0 

10, 400 

e.iKX) 

7,650 

1,21H> 

te^nlirtniliiu*    ,,, .,,.,.,_.     _ _ 

3. 1L»0 

5.  640 

Ood  ^ 

38,  700 

Total 

32,050 

5'J,060 

^                                 . 

Furiii.slif<l  bv  Mr.  K.  T.  Lamb.  Wont  roiut,  Va. 


X't  is  reported  that  a  steamer  lino  between  Walkerton  and  Dnnkirk  was  established 
^*iiig  the  year. 
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J   ". 
IMl'ROVKMKXT  OF  rAMrXKEY  RIVER,  VIRGINIA. 

The  Pamunkey  Rivor  is  iiavij^uble  fVoiii  its  mouth  at  Wert 
oil  the*.  York  liiver,  to  Fluiiovcrtowii  or  Dabuey  Ferry,  a  dirti 
about  59  miles.  Seven  feet  van  be  earried  to  Piping  Tree  Fi 
distance  of  43  uiiles.  The  following  aits  tlio  principal'  bars  obrti 
uavipUion : 


DeHi^nat  ion. 


SiiriD}!  Ilur 

skidniDn'  Ritr 

Wlialf  Duck  Ptur 
IVitoiiiov  Crft-k. . 
iudiuuTablr.... 


Diatanro 
WflBtroint. 


MUeg. 
43.5  4 
47.5 
213.5 
56. 
58. 


^ 


7« 


KxpOMi-ll  ill  low  tltlu. 

Jn  addition  to  these  bars,  iiavi^ration  was  orijifinally  obstmi 
nuiuei'ous  wrecks.  Io<;s,  snails,  and  overhanii^ing  trees. 

PLAN   OF   IMrBOVEHENT. 


channel  to  be  100  feet  wide  and  the  remainder  40  feet  wide.  The  ^ 
snnj;»:s,  h)^s,  and  trees  obstruetin«,'  rmvi^ation  between  Garlid 
and  Hanovertown  were  also  to  be  removed. 

WOKK  DONE  AND  RESULTS  OBTAINED. 

From  June  14,  ISSO,  to  Anjrnst  11,  1>h88,  tive  appi*oprlatio: 
niad(%  ranj»ing  i'vnin  $2,500  to  »*<."»,000,  and  a^jf^^e^ating  815,M 
followin*^  work  has  been  done:  Sna^^s,  lo^s,  and  overhangin 
have  been  removed  from  the  riv(*r  lM*twe<Mi  Hanovertown  and 


a  channel  8()0  teetlon^,  1)5  f(*et  wide,  and  from  (>  to  7  feet  deep  1 
dredged  through  Skidmore  IJar. 

The  river  and  harbor  act  approved  September  19,  1890,  appr 
$3,(^K)  for  continuing  the  im])rovemcnt.  Tliis  amount  wa8  too 
be  advantageously  applied  to  dredging  operations.  The  roi 
snagSj  logs,  and  overhanging  trees,  which  are  brought  into  t 
ea<"h  year  by  fnsshets,  was,  however,  needed,  and  it  was  decidi 
ply  the  funds  to  this  work.  The  i)lant  formerly  used  on  the 
hannock,  Mattai)oni,  and  Pamunkey  rivers,  was  worn  out,  an 
neccessary  to  build  a  new  one  before  active  oj aerations  eould 
menced.  Plans  were  prepared  and  a  contract  entered  into  wi 
Morrison  &  Co.,  of  Petersbui'g,  Vu.,  for  a  plant,  to  consist  o; 
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bined  steam  lioiskT  and  pile  driver,  oue  scow,  aud  two  flat  boats,  at  a 
<!ost  of  $6,129.75.  One-fourth  of  the  cost  of  ilie  plant  was  charged  to 
the  appropriation  for  the  Pamunkey  Itiver.  The  plant  was  delivered 
at  West  Point,  Va.,  July  15,  1891.  After  the^  purchase  of  coal  and 
supplies  at  West  Point  the. plant  proceeded  up  the  river,  removing  the 
most  serious  obstructions  en  route.  No  snags  and  but  few  logs  or 
ti'ees  were  found  below  Skidmore  Bar,  but  above  this  localitv,  near 
Glifton  Landing,  the  river  was  found  neai'ly  closed  to  navigation  by 
obstructions  of  this  character.  Work  was  delayed  six  days  in  August 
(25-30)  by  a  freshet,  which  rose  8  feet  above  high- water  mark.  In 
September  (7-10)  another  freshet  occuiTcd,  rising  12  feet  above  high- 
-water  mark. 

Hanovertown,  or  Dabney  Ferry,  was  reached  about  September  1, 
1891,  and  the  plant  then  turned  and  proceeded  downstream,  removing 
the  less  important  obstructions  and  those  not  seen  on  the  upward  trip. 
West  Point  was  reached  on  September  20, 1891,  and  preparations  then 
made  for  similar  work  on  the  Mattaponi  lliver.  Tbe  obstructions  re- 
moved on  the  Pauumkey  lliver  were  as  follows: 

No. 

Snags  removed 103 

LogH  removed 37 

Overhangiug  and  fallen  trees  removed 103 

FUTURE  OPERATIONS. 

The  work  remaining  to  complete  the  ])roject  is  the  dredging  of  chan- 
nels at  Spring  Bar  and  at  the  three  unimproved  bars  above,  with  such 
further  work  in  removing  obstructions  as  may  be  found  necessary. 
The  estimated  cost  of  completing  the  project  is  $7,000. 

APPROPRIATIONS. 

Tlie  following  appropriations  have  been  made: 

Jnnel4, 1880 $2,500 

March  3,  1881 2,500 

Angnst2, 1882 2,500 

Angust5,  1886 5,000 

Angnst  11,  1888 3,000 

September  19,  1890 3,000 

July  13,  1892 3,000 

The  work  is  in  the  collection  district  of  Hichinond,  which  is  the  nearest  port  of 
entry.    The  nearest  light-house  is  Bell  Kock,  Virginia. 

Money  statement. 

Joly  1,  1891,  balance  unexpended i $3, 010. 36 

June  30,  1892,  amount  expended  durin<^  iiscal  year 2, 963. 02 

July  1,  1892,  balance  unexpended 53.  Ii4 

Amount  appropriated  by  act  api>roved  July  13,  1892 3, 0<M).  00 

Amount  available  for  fiscal  year  ending  June  30,  18ii3 3, 053. 34 

{Amount  (estimated)  rec^uired  for  completion  of  existing;;  project 7.  (XX).  00 
Amount  that  can  be  prohtably  ex]>euded  in  iiscal  year  ending  .June 30, 1894    7, 000. 00 
.Submitted  in  comi>liance  with  requirements  of  sections  2  of  river  aud 
harbor  acts  of  1866  and  1867. 
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( miMKKClAl.  STATItfTIGB. 

[Fiiiiii^lK  il  U\  Mr.  £.  T.  I.uuili,  West  Puiot.  Ta.] 

Toiiii:i<;c  fur  vr:tr  ISIM ......  2 

.Irrintlfi  ami  iltpnytunM  of  reuvhn 


Sti-aiii.  (Imuiii;;  l"  Tim  t  «r  imin' 

StiMiii.  ilr-iuiiii:  li-st  tiiiui  I"  Uvl  — 

Siiil.  (Ir.iuiiiu  ](*  t'fi-i  tir  iiioiv 

S:til.  dia\s  iim  Wi*'*  lli:iu  lU  tWst 

ltarp>rt.  li:itbii;its,  vlv , 


v«. 

X 

717 

IM 

49 

n 

ii 

J 13. 

[Print 111  ill  IIiiiim'>  K\.  Dim*.  Nh.  ::i).  Kilivoiviind  CoBjpvHii,  flnt 

I'KKLlMINAia  KXAMINATloN  nr  KASTKKN  UKANl'H  OF  THE  POI 
IIWIM  lANACOSTlA  KIVKK ..  INUI-lDIMi  THAT  PORTION  IN  DI8 
or  COLI'MUIA. 

Unitki)  States  Kngineer  Offioe, 
\V(iMhin(ftn»^  Ik  ('.,  September  J25j  1 

Genkual:  In  coiiiplianrc  witli  (l(*ii:irtiiu*iit  order  of  Septemb 
1S0(^  rdativo  to  tlie  making  ol'  prclirtiiiiar.v  exaiiiiiiations  of  c 
liarhors  and  rivers  in  my  (listrirt,  1  1iav(^  to  n>poi*t  that  I  have 
Kn<'h  an  examination  of  the  '^Eastern  ISraneh  of  the  Potomac 
Maryland,  inirlndin;;  that  portion  in  tlie  Distrietof  Colambiay"  f 
j)ort  as  follows: 

So  far  as  tiie  portion  of  tlie  river  1\  in^  beyond  the  ]iinit>s  of  tl 
trirt  of  Colnnil»ia  and  within  the  State  of  .Maryland  is  coiicei 
K('(^  no  reason  foi*  rhanj^iniLr  tlie  o))inion  aheady  expressed  in  my 
of  XovemlM-r  7,  isss,  that  tliat  portion  of  tlie  river  is  not  wo: 
impnivennMit. 

The  lower  portion  of  the  river  is  of  mneh  ^neater  ini])Oi*tance. 
is  (ronsiderabh*  t'ommerce  on  this,  and  tlie  laek  of  wliarf  room 
main  stem  of  the  river,  as  well  as  the  natnral  j^rowth  of  the  c 
\vill  eause  an  expansion  of  the  eommeree  of  the  Kasteril  I 
Mjjreimjiortant  than  this,  Iniwever,  at  the  present  time,  is  the  fa 
one  of  tlie  most  important  navy-yar<ls  of  tlie  (i<ivernmont  is  loc 
this  stream,  and  the  ehaiinel  nf  tin-  ri\er  is  so  narrow,  en)ok( 
shallow  that  but  few  (lovernm«*nt  vessels  ean  leaeli  the  yaixj 
river  is  eertainly  worthy  of  im|n'ovement.  A  survey  will  be  nei 
determine  th<^  nature  and  extent  ot'  the  iiii])rovement  and  an  ef 
of  the  eost.  1  estimate  that  the  survey  ean  be  made  for  about  i 
Vary  resjuM-t fully,  yonr  obedient  servant, 

PivrKU  C.  Uains 
IjitHt.  Vulotul,  Corps  of  Engii 

hn^,  (Jen.  Thomas  L.  Casey, 

Chirf  of  Utnj  inters  J  L\  iS.  A, 
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'  OF    F:ASTI:k*\    UK'ANCII    of  the   TOTOMAC*    RIVKR  (AXACOSTIA 
EK),  1^CLUD1N(J;  THAT  TOiniON  IN  DlCTiMCT  OF  COLUMBIA. 

United  States  Encjineer  Office, 

Washington  J  IK  C,  October  24^  1891. 

<:ral:  I  have  the  honor  to  Biibmit  the  followiug  report  of  a  sur- 
the  Eastern  Branoh  of  the  Potomac  River  (Anacostia  liiver), 
i*::  that  portion  in  the  District  of  Columbia,  made  in  complianco 
c^  re([uirenicnts  of  the  act  of  September  19, 1890. 
larbor  and  river  act  of  August  11,  1888,  contains  an  item  direet- 
examination  or  survey  of  the  Eastern  Branch  of  the  Potomac 
fVnacostia),  in  the  State  of  Maryland,  and  a  report  of  such  exam- 
was  made  by  me  November  7, 1888,  in  which  I  stated  that  in  my 
the  Eastern  Branch  of  the  Potomac  River  lying  in  the  Stiite  of 
lid  is  not  worthy  of  improvement  by  the  ^National  Govenmient. 
IS  that  portion  of  the  river  is  concerned,  I  see  no  reason  for 
ig  the  opinion  expressed  in  that  report. 

spect  to  that  portion  of  the  river  within  the  District  of  Colum- 
case  is  different.  There  is  already  a  navigable  depth  of  18  feet 
ir  as  the  navy -yard,  and  Congress  at  its  last  session,  in  addi- 
the  survey  above  referred  to,  authorized  the  expenditure  of 
of  the  money  ai)propriated  for  the  improvement  of  the  Potomac 
)  be  expended  in  improving  the  channel  up  to  the  navy-yard. 
5S  also  maile  an  appropriation  of  $10,000  for  improving  the 
,  to  be  expended  under  the  Navy  Department.  The  necessity  of 
ng  the  16wer  portion  of  the  river  has  thus  been  officially  recog- 
►  the  extent  of  appropriations  aggregating  $30,000  by  the  last 

Vnaeostia  is  a  tidal  estuary  of  the  Potomac.  The  river  from  its 
o  the  navy-yard  is  a  wide  stream,  and  the  channel,  though  18 
J),  is  narrow  and  crooked — so  crooked  in  fact  that  a  vessel  150 
eet  long,  drawing  15  feet  of  water,  can  scarcely  navigate  it.  On 
th  side  of  the  de(»p  channel  there  is  a  large  area  of  shoal  water 
Above  the  navy-yard  the  river  is  narrower,  the  average  width 
bout  1,200  feet  up  as  far  as  the  crossing  of  the  Pennsylvania 
d.  The  channel  depth  in  this  part  of  the  stream  is  about  13 
'rom  the  railroad  bridge  to  Bennings  Bridge  there  is  a  channel 
f  not  less  than  0  feet,  while  much  of  it  is  from  9  to  10  feet  deep 
ide.  From  Bennings  Bridge  to  Bladensburg  the  stream  is  very 
with  a  depth  of  ICvSS  than  0  feet  and  most  of  it  with  less  than  3 
ilong  the  borders  of  the  channel,  as  far  up  as  Bennings  Bridge 
some  distance  above,  there  are  large  areas  of  flats  or  shoals 
ui)port  a  prolific  growth  of  water  giass  and  reeds, 
lovernment  has  established  at  the  navy-yard  a  magnificent  work- 
i'  the  fabrication  of  modern  guns  and  other  appliances  of  war  for 
'.  It  has  expended  and  will  continue  to  exi)end  largo  sums  an- 
6r  increasing  the  facilities  of  this  establishment.  This  navy-yard 
ms  destined  to  become  the  gi'cat  workshop  of  the  Navy  l)ei)art- 
Its  secure  position  in  time  of  war  must  of  necessity  ^ive  it  a  immi- 
ace  as  a  naval  establishment.  For  these  reasons  alone  the  Gov- 
t  has  an  immense  interest  in  making  the  yard  approachable  by 
f  its  large  vessels.  The  channel  depth,  as  stated,  is  already  18 
t  it  is  narrow  and  crooked,  and  it  is  no  unusual  thing  to  see  a 
ment  vessel  aground  in  the  channel,  although  she  may  be  of  com- 
ply light  draft.  The  keeping  of  the  channel  open  for  the  Navy 
as  been  regarded  as  of  so  much  importance  that  a  steam  dredg- 
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iiifr  plant  li;is  for  ycnrs  boon  kopt  <'c>iishiijtly  on  hand  and  froqiiently  at 
work  l)v  tin-  Navy  Department,  ini])roYin^  Mie  chaunol  as  well  as  tbo 
docks  in  front  of  the  yard.  Frerpient  ap])roprhit]ons  have  beeii  made 
by  Coii;;:i"ess  and  expended  under  the  Navy  Depai'tiuent  for  dred^ng 
th(»  Anarostia  Kiver,  no  K'ss  than  6^5t>,(MK)  havin|);  been  ex^ieiided  on 
this  atM'ount  in  the  hist  twenty  years.  To  say  that  the  Eastern  Brancli  of 
the  I*otoinae  shouhl  be  inipn)ved,  is  only  to  say  wliat  r-onjaes*** has  vir- 
tually said  when  it  made  ap])ropriations  for  the  improvement.  Besides. 
the  wants  of  the  Navy  I)<»partnient,  there  are  eommereial  re^isous  fiir 
improving  the  rivi^r  between  its  mouth  and  the  navy -yard  bridge.  The 
wat<*r  front  of  this  eity  is  alr<*ady  oven*rowded.  The  most  of  the  sliip- 
])in<r  arriving  and  (h^parting  make  tlieir  lan<lin(^8  at  wharves  aloug  the 
\Vashin«;ton  Channel.  The  wharfaj»;e  room  hero  isnot  snflicientforthe 
exist  in^  demands  of  eommeree.  The  question  of  selling  the  reservatioxi 
of  Washiu'iton  Barracks  has  already  Ix'en  considered  in  Congi'eBS,  and 
more  loom  is  urgently  demanded.  If  the  capital  is  to  grow,  and  grow 
it  must,  additional  wharfage  will  bereipiired.  The  most  available  space  . 
lor  it  is  on  the  bank  of  the  Anacostia  between  Biiz/ards  Point  and  the 
navy  yanK  and  to  utilize  it  the  channel  must  be  widened  and  deei)ened.   ? 

There  are  reasons,  however,  other  than  pur4*ly  commercial  ones,  which  * 
call  tor  the  improvement  of  tliis  river.  Ne^irly  one-half  of  the  sewage  ^ 
(»f  the  city  of  Washington  is  discharged  into  this  stream.  As  the  city  : 
gnjws  the  amount  will  in<'rease.  The  ett'ect  of  this  will  bo  toeauscsaeh  \ 
])ollution  of  the  water  that  a  most  unsanitary  state  of  afl'airs  will  be  ! 
brought  about  sooner  or  later.  The  sewage  will  spread  out  on  the  flats  ; 
and  as  these  till  up  higher  ami  higher  theodors  ti'om  them  will  iiiei'ease  ^ 
until  a  largi'  jjart  <if  the  city  bordering  on  it  will  be  rendered  unhealthy 
if  not  unin1iabitabl(\ 

The  question  seems  therefore  to  be, not, is  the  inq^rovoment  desirablCi 
but,  how  can  it  best  be  done?  In  answering  this  questitm  it  is  impor- 
tant, ill  my  opinion,  that  tenqiorary  expedients  for  ameliorating  exists 
ing  diniculti(\s  should  not  be  adojited, but  that  due  consideiiition  sliould  ; 
be  given  to  the  re(iuirenu*nts  of  the  future  as  well  as  the  x>re.sent  and  a 
plan  fnrmulated  that  looks  to  the  future  demands  of  a  great  eity.  Ap- 
propriations ai'c  ma<lein  small  biennial  installmonts.and  this  fact  sliould 
nol  be  lost  sight  of,  so  that  the  work  of  each  year,  be  it  little  or  great^ 
should  1)0  in  contormity  to  some  comprehensive  plan.  Heretofore  the 
chann<>l  has  been  dredged  from  time  to  time  and  the  spoils  deposited 
where  it  could  b(»  done  at  least  ex])ense. 

It  is  searcely  withiu  the  iangeof]uobabilitiesthat  that  portion  of  the 
rivi'r  a!)ove  tin*  bridge  of  the  Pennsylvania  Bailroad  Company  will 
need  iuqn'ov<Mneri(  for  numy  years  to  come.  From  Bennings  Bridge  to] 
the  navy  yard  the  river  does  not  need  iiuprovement  at  the]>resenttiine^* 
but  doubth'ss  will  at  no  distant  day.  The  part  of  the  river  to  be  im- 
j)roved  wouM  therefore,  for  the  jaesent  at  least,  be  tlmt  portion  ftOUb 
the  navy  yai'd  bridg<»  down  to  its  mouth. 

It  is  said  that  less  than  one*  hundred  years  ago  vessels  of  ex>nsidera-: 
ble  size  loaded  at  l>la<lensburg.  but  1  can  find  no  nmps  of  the  river  thaife' 
show  a  navigabh-  stream  to  that  i)oint.  The  river  has  fille<l  up  cousid* 
erably  from  the  deposits  of  freslu'ts,  which  <leposit4?  have  taken  place 
from  both  din-ctions.  The  lower  ])art  of  the  river  has  doubtless  suf* 
fered  more  from  the  deposit  of  silt  brought-  down  the  Potomac  than 
from  that  brouf»lit  down  the  river  itself,  and  the  reverse  is  donbtleai 
true  with  respect  to  the  uj)per  ])art.  Tin'  silting  process  is  still  going 
on,  and  must,  from  the  nature  of  things,  continue.  This  silting  takes 
plac(j  only  in  times  of  freshets.  At  other  times  the  river  is  company 
lively  clear,  but  the  deposit  from  the  sewers  is  continuous. 
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The  tidal  coDipartineut  of  the  AiiacM)8tia  abovti  L*o]»lai'  Point,  as  cal- 

lut^  from  maps  of  the  Coast  and  Geodetic  Survey  and  our  own,  is 

md  to  be  a8  follows : 

riie  area  between  a  line  normal  to  the  axis  of  the  stream  at  Poplar 

•int  and  Benuings  Bridge  is  37,854,200  square  feet.    The  range  of 

[es  within  this  area  is  tiiken  at  3  feet. 

The  tidal  area  between  Beonings  Bridge  and  Bladensbiu'g  is  9,303,050 

lare  feet.    The  range  of  ti<les  at  Bladensbui'g  is  2.1  feet,  and  tlie  aver- 

B  range  within  the  last-named  area  may  be  taken  as  2.0  feet.    The  tidal 

sm  between  Poplar  Point  and  Bladensburg  will  then  be  as  follows: 

Oul>ic  feet. 

)laT  Point  to  Bladensburg?,  37,5iU.2()0  x  3 112, 752,  (jOO 

luiugB  Bridge  to  Bladensburg,  9,303,650  X  2.6 24, 189, 190 

Total  cubic  feet 136,942,090 

fhe  fluvial  discharge  of  the  Anaeostia  River  is  about  60  cubic  feet  per 
Olid,  so  that  on  the  ebb  tide  the  above  should  be  increased  by  1,458,000 
nc  feet,  and  on  the  flood  decreased  by  1,224,000  cubic  feet. 
between  the  crossing  of  the  Baltimore  and  Potomac  llailroad  and 
niiiugs  Bridge  the  tidal  area  is  made  up  chiefly  of  flats  and  marshes, 
icli  are  now  overflowed  at  high  tide,  but  wiiich  are  gradually  silting 
,  and  which  eventually  will  be  raised  in  this  way, or  else  reclaimed,  so 
to  be  above  ordinary  high  tides.  Above  Bennings  Bridge  there  is  a 
all  ai*ea  of  flats  shoaling  in  the  same  w^ay.  These  flats  are  already  as- 
ning  a  market  value  for  agi*icultural  puii)Oses,  and  at  no  distant  day 
1  be  diked  in  if  not  otherwise  reclaimed.  They  can  not  be  depended 
as  a  part  of  the  tidal  compartment  of  the  river  in  the  future.  If 
itted,  the  tidal  prism  above  Poplar  Point  will  be  reduced  to  90,378,090 
jic  feet. 

\8  determined  by  the  Coast  and  Geodetic  Survey  the  duration  of 
3d  tide  is  five  hours  forty  minutes  and  of  ebb  six  hours  forty-five 
Liutes,  while  the  same  authority  gives  2.9  feet  as  the  mean  rise  and  fall, 
^upiwsiiig  that  the  tidal  compartment  should  remain  unchanged. 
Ml,  on  a  basis  of  a  constant  flow,  the  amount  of  water  passing  into 
>n  flood  tide,  or  out  of  it  on  the  ebb,  would  not  be  enough  to  accom- 
sh  a  reasonable  amount  of  scouring  eff'ect  on  a  wide  channel,  and  when 

I  tidal  compai'tment  becomes  smaller  the  effect  would  be  still  fiu'ther 
hiced. 

[t  may  be  assumed  that  a  channel  of  less  Avidth  than  about  1,000  feet 

II  not  meet  the  requirements  of  the  future.  Tw^o  hundred  feet  of  such 
innel  should  have  a  depth  of  about  24  feet,  as  the  Potomac  itself 
11  in  all  probability,  at  no  distant  day,  be  improved  to  that  depth. 
e  remaining  800  feet  should  be  as  follows :  For  100  feet  on  each  side 
the  24-foot  channel  the  bottom  should  slope  upward  to  12  feet,  and 
m  thence  to  either  bank  to  6  feet.  The  low-water  section  w-ould  then 
13,800  feet  This  would  be  the  ideal  channel  of  the  future  and  the 
imate  project  aimed  at  The  velocity  of  the  current,  either  on  flood 
ebb,  is  not  constant,  but  the  amount  of  water  passing  into  or  out  ol 
3  tidal  compartment  is  too  small  to  justify  any  hopes  of  scour  that 


90,378,990  it  would  be  much  less. 

A.8  before  stated 

ne  a  necessi 

lisfactory  than  by  making  the  impi 


t  wouiu  ue  uiucu  ie»s.  .  , 

biited,  however,  the  reclamation  of  the  flats  must  soon  be- 
ity,  and  how  can  this  be  done  in  any  way  that  win  ^^^  "^^hh^ 
lan  bv  makiiiir  the  improvement  of  the  channel  and  thv^ 
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fillinir  of  tin*  ll;if  s  21  siii^jlo  jol»t  Dnnlpng  w  necemary.  Wliat  11 
dniii*  with  the  (iii'd^iiiK-s  it'  they  1h*  not  deposited  on  the  flatsT  *! 
are  no  suitab1<Mliinipin^  p-onnds  in  the  Potomac  within  reafMinab] 
tance.  Divd^in^s  arc  usually  transported  in  scows.  These  scows 
loaded  draw  from  s  i<i  1l'  feet  of  water.  The  couseqaence  is  they 
be  dumped  in  (*om]Kirative]y  deep  water,  from  whence  they  will  : 
probability  ultimately  be  washed  into  the  channel,  or,  if  not,  the; 
obstruct  the  part  of  the  river  used  by  light  craft. 

The  disposiil  of  the  spoils  of  dredges  is  getting  to  be  a  serioos  n 
on  all  tidal  streams,  and  the  most  satistkctory  way  of  accompli 
this  object,  when  it  is  practicable,  is  to  utilize  them  in  filling  neig 
ing  flats  or  marshes.  Jjand  thus  reclaimed  Irom  overflow  asso] 
nuirket  value  in  some  oases  suflieient  to  pay  for  the  improvement< 
navigation,  it  is  so  in  the  main  branch  of  the  Potomac  Biver  atT 
ington,  and  the  case  is  almost  identical  in  the  Anaoostia.  Th 
provement  of  the  channel  will  thus  help  to  pay  for  itselfl  am 
reclamation  of  the  tlats  will  produce  a  better  sanitary  condition  c 
neighborhood. 

1  would  therefore  retMimmend  the  following  plan  of  improvema 
the  Anaoostia  liiver: 

Dredge  a  channel  from  its  mouth  to  the  navy-yard  bridge,  34 
dee])  and  200  feet  wide,  with  a  basin  in  front  of  the  yanl  400  feet' 
of  tlie  same  depth.  This  channel  to  be  widened,  at  a  redact  dep 
1,000  feet  as  the  demands  of  commerce  require  in  thefutoie.  Hie  J 
rial  dredged  to  be  deposited  on  the  flats  or  marshes,  on  either  fil 
the  river,  as  may  be  most  advanUigeous  and  economical  at  the  Urn 
ap])ropriations  are  uAailable.  For  the  present  it  will  be  suffiois 
dredge  a  channel  20  feet  deep  up  as  far  as  the  navy-yard,  as  that  i 
ruling  depth  on  the  shoals  in  the  Potomac  at  the  present  time.    « 

The  areas  to  be  reclaimed  as  well  as  the  channel  to  be  dredged  ai 
dicated  on  the  {ucom])anying  trax-ing.*  That  ])ortion  of  the  river  I 
the  navy-yard  bridge,  which  in  due  time  will  need  improvei 
should  be  left  for  future  consideration,  but  harbor  lines  should  be  « 
lished  at  an  early  day  along  the  banks  of  the  river  &om  its  mod 
Bennings  JJridge. 

The  total  amount  of  material  to  be  dredged  is  4,100,000  cabio  j 
and,  at  an  average  cost  of  10  cents  per  <*ubic  yard,  would  mah 
t4)tal  cost  of  th(^  improvement  below  the  navy-yard  bridge  $Ofil 
Q'hc  total  dredging  to  be  done  will  not  be  sufticient  to  raise  the  i 
area  to  the  full  height  of  0  feet  al)ove  low  water,  and  for  that  r 
the  tilling  should  lirst  be  made  in  the  vicinity  of  Poplar  Point.' 
h>wcr  i)art  of  the  projjoscd  till  can  be  made  from  <lre<lgiug8  in  tb 
toma<',  which  will  be  necessary  if  the  latter  be  im]n'ovtHl  to  24  fei 

The  value  of  the  land  to  be  reclaimed,  if  tlit*  i)roperty  of  the  "C 
States,  would  be  considerable.  TheS  acres  south  ol  the  Arsenal|' 
would  undoubtedly  belong  to  the  I'nited  States,  would  be  wotI 
less  than  8/),(M)0  per  a<'re.  That  on  the  opposite  side  of  the  river' 
b(»  less. 

Before^  the  pro/iect  is  regidarly  entcircd  u))on  steps  should  be 
to  secure  the  title  of  the  Ignited  States  to  all  the  land  to  be  reolfl 
This  will  require  the  action  of  Congress. 

Very  respectfully,  your  obedient  servant, 

Pkteb  C.  TlAliffl 
TAeut.  CoLj  Corjis  of  Engim 

Brig.  Gen.  TiroM.vs  L.  Casey, 

ChU'/oJ'  JiJnyiHccrs,  U.  S.  A. 

"Not  voprinted ;  piintfd  in  lloiiso  Ex.  Dor.  No.  ',M),  Firty-si^c-und CuiigrccMy  fintl 
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[Printed  in  Houm  Kx.  DocKo.  33.  Fifty-aeoond  CongreBS*  fi»t  Mmloa.] 

*?^^H^T^L?S^^^^^'^^^N  ^^  POTOMAC  RIVER,  VIRGINIA  AND  MARY- 
hiSJhr}F^JSLJ^^  ^^'^^  ^^  WASHINGTON,  WITH  THE  VIEW  OF  RE- 
MOVING  OBSTRUCTIONS  AND  DEEPENING  THE  CHANNEL. 

United  States  Engineer  Office, 
Washington^  D.  (7.,  September  26,  1890. 

Obnebal:  In  compliance  with  Department  order  of  September  20, 
890,  relative  to  preliminary  examinations  of  certain  harbors  and  rivers 
a  my  district.  I  have  to  report  that  I  have  made  a  preliminary  exaniiua- 
ion  of  the  "Potomac  Eiver  np  to  the  city  of  Washington,  with  a  view 
f  removing  obstructions  and  deepening  the  channel,  Virginia  and 
Caryland,"  and  snbmit  the  following  report : 

The  river  is  wide  and  deep  from  its  mouth  to  the  Kettle  Bottoms,  a 
istance  of  about  36  miles.  The  first  obstructions  are  encountered 
ere,  and  while  navigation  is  impeded  by  the  existence  of  shoal  8i>ots, 
here  is,  nevertheless,  an  available  depth  of  about  21  feet  in  the  channel. 
Lbove  the  Kettle  Bottoms,  to  Maryland  Point,  the  river  has  a  wide  and 
eep  channel  for  the  greater  distance.  Near  Deep  Point  the  channel  is 
Arrow  and  obstructed  by  shoal  spots.  At  best  only  about  18  feet  can 
le  carried  past  it  with  safety.  From  thence  to  Washington  City  the 
Ohannel  is  deep. 

The  commerce  on  the  Potomac  is  large  in  amount,  and  annually  iu- 
aeasmg.    Besides  that,  the  National  Government  has  a  navy  yard  ou 
le  Eastern  Branch,  where  the  largest  ordnance  for  the  armament  of 
lie  navy  is  fabricated. 

The' river,  in  my  opinion,  is  worthy  of  improvement,  and  a  survey  of 
ie  places  where  navigation  is  difficult  should  be  made  to  determine* 
hat  work  is  necessary  and  estimate  its  cost.     I  estimate  tlie  cost  of 
ich  a  survey  to  be  $600. 

Very  resi>ectfully,  your  obedient  «^^^'^'*^"^4,^,,.,,^  C.  IIains, 

JJeiit.  CoLy  Vorjjs  oJ.Engin€erm. 

Urig.  Gen.  Thomas  L.  Cask  v. 

Chief  of  Ungincersj  U.  S.  A. 
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quii'cd  to  secure  a  channel  200  feet  wide  and  ii4  feet  deep  throug^li  this 
shoal,  is  183,000  cubic  yards.  The  width  of  the  river  at  Maryland  Point 
is  IJ  miles,  while  at  the  bar  (IJ  miles  above)  the  width  is  3  mihvs.  The 
range  of  tides  is  about  1.4  feet. 

The  estimated  cost  of  a  channel  200  feet  wide  and  21  feet  deep  through 
this  shoal  is  as  follows : 

183.000  cuMr  ynrds  dredging,  at  15  cents ."f27. 450 

CoutiiigriieieH,  10  per  cent 2.  745 

30, 105 

(3)  Smiths  Paint  Shoah. — For  a  distance  of  alx)nt  half  a  mile  above 
the  upper  end  of  Maryland  Pohit  Shoal,  the  de]>th  of  water  ranj^es 
iVom  24  to  27  feet.  Another  shoal  is  then  fonnd,  which  is  situated 
about  one  mile  below  Smiths  Point.  The  rulin^a:  depth  over  this  shoal 
is  23.2  feet  at  low  tide.  The  length  of  the  bar  betwe«»ii  the  24-foot 
curves  is  4,500  feet.  The  bottom  is  sotY  mud.  The  wi<lth  of  the  river  at 
this  shoal  is  al)out  3  miles,  the  channel  bein^  near  the  easterly  bank. 
The  amount  of  dredging  recpiired  to  secure  a  channel  2<K)  fuet  \\U\o  and 

.  *  24  feet  deep  through  this  shoal  is  estimated  at  78.000  cubic  yanls. 

One-half  of  a  mile  above  Smiths  Point  anotlier  slioal  coinmenees 
which  is  about  4,500  feet  hnig,  and  has  a  ruling  depth  of  2!  feet.  In 
order  to  secure  a  channel  200  feet  wide  and  24  feet  deep  through  this 
upi>er  shoal  it  is  estimated  that  liJ2,<KM)  cubic  yards  of  dredging  will  be 
required.  The  range  of  tides  at  Smiths  Point  is  1.4  fret.  The  esti- 
mated cost  of  the  dredging  required  at  the  shoals  near  Smiths  Point  is 
as  follows: 

Amount  of  drcil^iii;; — 

Smiths  Point,  lower  shoal 7S.  000 

Smiths  Point,  upper  slioal I'J'J,  0<X) 

Total 2(K>.000 

200, 000  ciibic  yanls  avedKiiig  at  15  cents $:<0.  (XM) 

ContingencieB,  10  per  cent 3.  OOO 

•XX  (XK) 

(4)  Maitawawan  ShoaL — ^After  passing  Upper  Smiths  Point  Siioal, 
no  obstruction  to  24-foot  navigation  is  found  until  the  mouth  of  Matta- 
^'onian  Creek  is  reached,  82  miles  above  the  mouth  of  the  riv^T,  at 
urliich  point  Mattawoman  Shoal  commences.    A  survey  of  this  shojil 

'/was  made,  which  afforded  the  <lata  necessary  to  detcnnine  the  cost  of 
tlio  dredging  required.  The  survey  shows  the  k»ngth  of  the  bar  Ik»- 
t^^ceu  the  24foot  curves  to  be  lo.'Xoi)  feet,  and  the  ruling  d<'i)th ItK.") feet 
at  low  tide.  The  bottom  is,  however,  somewhat  himpy.  The  borings 
show  that  the  lower  part  of  tlie  bar  is  composed  of  sand  and  gravel  un- 

•  dcrlaid  with  mud,  while  the  upper  i)art  is  nuid.  The  range  <if  tides  is 
1.0  feet. 

'    In  order  to  make  a  channel  200  feet  wide  and  24  feet  dre]>  through 
this  bar  it  will  be  necessary  to  dre<lge  TmJO.OOO  cubic  yards  ot  niateriiil. 

>-  Tlie  cost  of  this  work  is  estimated  as  folh»ws: 

6HO.00O  eubic  ynnln  dreilping,  at  15  cent s ^^\-  '2\^}} 

CoutingoDcies,  10  per  cent ''^-  "*''■'* 

V  (5)  At  theeitifof  ^yaHhin(|t4m.—Vvin\\  tin'  npper  end  of  Mattawoman 
'/rnoal  to  the  citv  of  Washington  there  is  ample  water  for  vfssr  s  draw- 
'\ .  ing  24  feet.    Tlie  pi-oject  for  the  improvement  of  the  Potomac  Ki vi^v  vv\ 
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This  was  carriod  iu  vessels  as  follows:  Steamers  of  5  to  10  feet  draft, 
COO  arrivals;  sail  vessels  drawing  10  to  liO  feet,  4l>l  arrivals;  sail  ves- 
sels drawing  4  to  10  foe  t^  l,r>72  arrivals;  barjies  drawin«»'  I  to  10  f(i»et, 
28(i  arrivals.  Since  the  above  stat<iment  a  line  of  boats  drawing  lli 
fec^t,  aggregating  about  '350  arrivals,  runs  to  Norfolk. 

Tim  receipts  and  shipments  by  water  at  Alexaiulria  for  1800  were  as 
follows:  „. 

By  tlio  st^'ainboat  liiifS,  alioiit -< IS,  000 

By  ooustwjsc  and  fiirci;*!!  vessrls,  nlMMit i^\  (HM) 

Lnmhcr  trade,  not  included  altove,  almut is.  (H)0 

Tiital,  abont 1NJ,0(JO 

This  is  carried  by  the  same  steamers  that  ran  to  Washington,  by  sail 
vessels  drawing  4  to  20  fe<^t,  and  by  barges.  Th<»  nundjcr  of  vessels  pcjr 
aiinuni  drawing  15  to  20  teet  is  stated  at  about  25. 

Total  receii^ts  and  shipments  for  1890,  by  water,  at  Washington, 
Georgetown,  and  Alexamlria,  is  alxmt  015,000  tons. 

This  comprises  most  of  the  trade  of  the  river,  except  a  small  amount 
with  Baltimore  carried  bv  steamboats  and  theovster  trade  of  tlie  lower 

Eart  of  the  river.  The  tonnage  for  1S02  and  th<»r<?after  will  probably 
e  largely  increased  by  the  resumption  of  coal  shipments  from  George- 
town whi<*h  had  been  stopped  by  the  damage  done  to  the  <3hesapeak(», 
and  Ohio  Canal  in  1880.  In  1887  and  1888,  before  the  injury  to  the  canal, 
the  coal  shipments  were  about  204,027  tons  and  240,«S.'J(J  tons,  respec- 
tively. 

The  greater  part  of  the  tonnage  of  the  river  is  carried  by  coastwise 
schooners  drawing  from  12  to  18  feet,  the  latter  drait  being  about  the 
limit  which  it  is  safe  to  carrv  over  the  bars.    These  vessels  are  usually 


towed  in  and  out  from  below  Kettle  Bottom  Shoals,  a  distance  of  about 


-^^^  railroads  from  the  coal  boda  to  tlio  oast  can  not  n(»w  cany  rnonijli  coal  to  »iij»- 
ply  the  demand.  The  Rhipmeutsot'coal  from  tlie  Chcsapcako  and  Oliio  Can.il  ar»'  jit 
pr<*Hont  limited  only  by  the  number  of  boats  on  thf;  canal.  The  cajjarity  of  the 
caiial^  ^vith  aHufilcicnt  number  of  boats  for  Mhipmrnt,  would  be  about  1.5<H).(KM)  loiis 
P©*'  year.  The  Cumberland  coal  liehls  are  about  2(H)  inih-s  by  canal  ami  r.iil  from 
"?^^*5«'.town.oi'  1«5  miles  by  the  Haltimore  and  Ohio  K:iilioad,  whirh  will  so.m  li:i\»^ 
^QQ  ^'lY*^"*  ^^  Georgetown,  while  the  West  Virginiaand  Virginia  coal  liehls  arr  about 


,J*Hl<'«  from  Nort<dk  and  Newport  News. 


»l^l ^  nuiii  iiiiiLi\iiii.  uiifi  now  purr  .>e 

1^    f  I  ®  ^'hesapeake  and  Ohio  Railroail  and  the  Xorfidk  and  Western  b'ailrr):ul  are  nUn 
l^ll  I     yiyiwi;  to  establish  lines  to  :ind  tenuinal  facilities  in  Georgetown.      Tliese  Wyria 

J  "****.<^''*te  nn  increase  in  future  shi]»mentJ5  by  the  Potomac  Itiver. 
^^^1^  j    ?***Pping  by  water  the  tenjlency  is  constantly  towiird  vessels  of  greater  louiing*?, 

'-y^     **'**  conuequontly  of  greater  draft. 

j.^^  y^ars  ago  the  average  size  of  vessels  trading  here  was 


was  400  tour<;  now  it  i-*  l.(HM) 


*  "a  in  cletp  draft  vesaehy  viz,  coj 

LV^  V.*'''Smif  Jierenith  a  map*  o 
>a.-iin^fo/i,  V.C     The  parts 


of  tlie  Potomac  IJiver  from   its  mmitli  to 

ofthe  river  to  be  improvt'd  ;u<*  shown 
'nmrgo€i  scnio 

^^inyrmmt\^i^y^  your  obe(bent  servant, 

Pkter  i\  Mains. 

»«irt.   ^      rr^  lAvHtemiut-CoUnuL  Corps  n/'  Eiufuiid'i^' 

—"fir.  Gen.  TEo\t^        r-      Pavjvv  ^        i      ^'        J 
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REPORT  OF  MR.  L.    U.   GRABILI^  ASSISTANT  ENGINEER. 

WASinNGTON,  D.  C,  KovemberS,  189J, 

Colonel:  In  conipliuiicc  with  yuiir  letter  of  iustnictions  dated  September  12, 
1891,  I  proceeded  on  September  15  to  makennexu  mi  nation  of  the  RhoalB  iu  the  Poto- 
mnc.  River  where  lens  tlian  21  fei-t  of  water  is  found,  at  the  following  localities,  vis: 
(1)  Mntta woman  Shoal,  oft'  Mat ta woman  Creek,  between  Indian  H^id  and  Cockpit 
Point;  (2)  The  shoals  between  Smiths  Point  and  Maryland  Point)  and  (3)  Kettle 
l)ott(»m  Shoals,  near  Swan  Point. 

Kt'ttle  Bottom  iShouln. — Tlie  survey  was  here  eonthied  to  the  channel  along  the  ntfrth 
shore  between  Swan  IVuiit  and  Cob  Point,  where  a  natural  channel  23  feet  dee^  and 
more  tlian  400  feet  wide  at  the  narrowest  i>oiut  now  exists,  whereas  the  ruling  aepth 
along  the  line  of  the  eliannel  now  used  is  from  21  to  22  feet.  The  obstructions  con- 
sist of  what  an*  called  '^  oyster  rooks,"  through  which  the  natural  course  of  the 
deepest  watt^r  is  tortuous.  The  north  channel  is  said  to  have  been  in  r^gubur  nsenp 
to  about  thirty  yi-ars  jijjo. 

(h'oss  sections  800  feet  a]»art,  su])plemouted  by  lines  of  diagonal  soundings,  were 
taken  for  a  distance  of  12.^.K)  feet  (2.4  miles).    The  average  width  crofut-aectioued  was 
1 ,700  feet ;  the  distance  between  soundin;L;s  was  50  to 80  feet.   A  broken  base  Une  11,906 
feet  long  was  measured,  the  lower  end  being  on  the  tongue  of  land  east  of  themonuiof 
Ncals  Creek  and  abfiut  ^<00  feet  brlow  the  point.    Four  points  on  this  line  were  marked 
by  monuments  of  gas-])ipe  driven  in  the  ground.    The  height  of  the  low-water  plans 
was  referenced  by  a  row  of  galvanized  nails  driven  at  2  feet  above  low  water  in  a 
pile  on  the  up])er  and  inner  comer  of  Lancaster's  Wharf.   Comparatively  little  dredge 
ing  is  retiuired  to  make  a  channel  24  feet  deep.    The  work  will  consist  in  widening 
the  present  channel  by  cutting  otV  the  ])oint6  of  two  bars.    The  material  of  the 
oyster  lumps  is  mud  mixed  with  shells,  the  shells  being  more  numerous  and  the  ma- 
terial harder  for  2  or  3  feet  deep  at  the  surface.    No  difiicnlty  was  found  in  ibreiii||^   ^ 
an  iron  rod  1)y  hand  to  the  required  <lepth.  .  The  tidal  currents  along  the  slioiean^^ 
>veak,  but  are  very  variable  in  direction,  nt  times  setting  almost  directly  "         *^ 
shore. 

A  boring  was  taken  on  a  shoal  in  the  ]>re6ent  channel  and  the  material  was  Homa 
to  be  the  same  as  J  ust  stat  cd  for  t  he  1  umps  in  the  north  channel.     Some  of  these  l 
are  very  small,  even  when  very  shoal,  and  close  searching  is  required  to  find 
with  the  lead.     The  one  examined  in  the  present  channel  was  less  than  lOOfSBet 
above  the  20-foot  curve,  the  least  depth  found  on  it  being  17  feet.  • 

Maryland  I'oint  Shoal. — Tins  is  a  wide  mud  fiat  which  extends  from  the  eastern  aldfl 
of  tlie  river,  in  the  bend  jnst  aliove  Maryland  Point,  where  the  river  becomes  quite 
wide.     Cross-sections  S<K)  (ret  ajiart,  beginning  Just  below  Lower  Thoms  Pointw«if 
taken  for  a  distance  of  Oj-KK)  feet  (1.8  miles)  down  the  river,  and  diagonal  lines  lie* 
tween  stations  %\ere  also  taken  over  tlio  slioalest  part  of  the  bar.    The  distanes  be 
tween  the  soundin«?s  was  from  50  to  80  feet.    The  average  width  covered  by  theonMi 
sections  was  about  2,2(H)  feet.    For  locating  the  sr)undiugs,  a  base  line  9,560 fisetliav 
was  measured  from  near  Maryland  Point  to  a  sliort  distance  b<^ow  Lower  Tbos 
Point,  and  three  ])i])e  monuments  were  driven  to  witness  thotriaugnlationi>ointBS 
the  base  line  whicli  «-ould  not  bo  permanently  marked. 

The  least  cbann<.'l  deptli  found  was  22  feet.  Borings  showed  the  material  of  tt 
entire  bar  to  be  soft  mud.  The  chainud  to  be  excavated  through  this  shoal  wilDi 
quire  to  be  on  a  eurveil  line,  or  on  a  broken  line  with  two  angb$8,  in  order  to  foDs 
as  nearly  as  may  b*}  the  eiirve  of  the  natural  channel.  The  direction  of  thetiA 
«'urrent  will  nr-eessarily  be  oi>lique  to  a  part  of  the  channel  at  all  times.  TheTSk 
ity  of  the  tide  is  something  over  1  mile  per  hour.  The  length  of  the  channel  to) 
<'xeavated  for  24  feet  depth  will  l)e  from  8,0(K)  to  9,000  feet,  depending  aomewhsl  < 
its  location. 

ASmith>t  Point  Shoah. — The  shoal  below  iSmitlis  Point  was  the  only  one  of  these! 
auiincd.  Shoals  exist  at  and  just  above  the  i»oint  also,  the  estimate  for  whichir 
derived  fniiM  tlie  Coast  Survey  Charts. 

Cruss  settions  }S(K)  fee.t  a]»'art  were  taken  from  a  point  1,200  feet  below  CUfl 
Beaeh  Wh.irf  for  a  dislane*;  of  S,0(M)  feet-  or  U  miles.  The  average  width  croM-l 
tioned  was  L'.tMK)  feet.  The  distance  between  soundings  was  fnmi  50to80ieet^ 
base  line  s,7(i()  U'vi  long  was  measured,  and  two  ]>oin1.s  on  this  line  were peo 
nently  marked  h\  pi]ie  iiionMnients.  At  one  point  (Station  15)  a  pipe  moniUB 
wasset  as  a  witness  mark  tothe  true  i)oiut,  which  coubl  not  be  ]iermanentlyniark 

The  least  eliann^l  depth  found  was  23.2  feet.     The  length  of  channel  requiriB| 

e  excavated  is  IXH)  leet  at  This  shoal  aiid  about  ri,(XH.)  feet  at  the  shoals  opposite  i 

Iwj.v^.  Jhe  iK»int.     Penetration    by  burings  was  easy,  showing  soft  mud  withli 

ind.    Thcvtir'*  tion  of  the  tide  is  ue.irly    parallel  with  the  channel.    No  sepei 
aur'c  mark  wa^,  placed  here.   The  gaug<'  for  this  slu»al  and  for  Maryland  Point  fil 
,ira»'"relVicnciMlby  ^  bench-mark  on  the  shore  ut  the  lauding  at  Uarri^^»\;LS  Core, 
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btifh  incut  in  tliP  root  of  a  locust  trep,  12  inclies  in  diaiucrtori  ito  ctfvnftou  is  f>.2l 
frrt  shOT*  ntrikn  low  water  ilb  found  ilnrins  tlio  eituniDittioa  uf  tlii<  bar. 

JfrtBiiHimn  .-Jton).— TfaU  Bboat  is  fonnRd  »t  the  jaucttoD  of  Ocruquaji  Ba.v  oiicl  of 
VitttviMiiMi  I 'reek  nitb  tJie  Potomac,  und  lir«  jtist  below  tlie  navnl  provinegrontida 
il  h^D  Hciul.  I'lolinblj'  the  greater  purt  of  the  materiat  forming  the  bar  uumcs 
WofOccD^Tian  Creek  at  freshet  iierioils. 

Chi»«cctuiD*,  asuallT  500  feet  npiirt.  wt<re  taken  ftoia  a  fioint  2,000  fe«it  below  th« 
hlin  Head  Wbarf  to  1,000  f««t  above  Stnuip  Neck  Wharf,  over  a  distance  of  19,400 
MljkbMt  3.T  miles).  The  average  width  croao-aeetioned  waa  nbont  4,000  (ut't. 
Hi  dfattnet  between  tlie  soandiugs  wua  aWut  SO  iiitt.  Tlie  soUDdings  wer«  lucahtil 
I?  aeut  of  a  baM  Uuo  9,138.5  fi>«t  iu  length  along  tli<>  ahoie  abovo  Deep  Point. 
«Ui«i  pQiot*  wnp  marked  with  pieces  of  goa-pipe.  driven  ia  the  groimd,  at  two 
MiU  (A  and  B  \  ou  the  bsae  line,  and  at  an  aoxiuary  station  on  Fnie  Stone  Point. 
Oxtolioii*  at  ^luoip  Neck  and  at  Deep  Point  were  also  welt  marked.  The  lun- 
lieigfat  use>d  for  the  sorvey  ii  referenced  by  a  bench  on  a  loruBt  tree  at  Stunigi 
™«..,. ..._-, ., afsobr-  *— "  -   • '-    '- 


a  benck  oi 


n  a  walnut  true 


W.IS.32rert  above  the  piano  oflow  w      ..,        .     ,. 

<BlM«HlBlM>ro  of  Mattawoman  Cr«ek.  about  500  feet  below  agronp  of  houBos  o 
(■to;  tie  «J«Tatiua  of  the  bench  be'       ~  "'i  feet  above  low  water. 


Ti*  kwrt  cbannel  depth  waa  fonnr 
mU*  chaiin«l  24  feet  deep  throngb 
Ihcearta  of  (he  tide»  is  about  pai 
•>  BikJc  per  iuinr.  Six  liorinps  wi 
•tnit  two  mile*  at  the  upper  end  al 
Wmil*  ai  tbe  lower  e&a  it  was  foil 
kRtkmnnaiw  at  some  pointi.     Ttu 

uitimaitiw  */elia«iie(«.— It  ia  certii^ 
vnitil  channels  «t  Maryland  Poi)  t 
■H  will  nthnrwiae  leniain,  since  th<  y 
MMial  depoaiteid  from  the  slock  cm  re. 
htit  a  a  qneatioOi  coDHidering  the  •''■< 
WUTi^ale  Ike  liver,  whether,  in  tb 
~~  lo  be  pot,  they  would  not  offei 
■tdaMd.    The  cfannu«l  at  Ker 

KSfl,  tic — Tbe  eSBUnnation  was  o( 
.-iSJ'lTa  and  two  lar^^'  row-l)nBts  wore  t 
wfinber  del.iils.  relVr<.'Ui:e  to  tho  notes 
Vuj  respect  fully. 


^  19.5  feet.  The  length  of  rut  ru>)iiire<l  to 
bnr  is  abont  15,400  feet  in  a  straiclit  Ilni-. 
'itk  the  channel,  and  the  velocity  abont 
in  at  dlfi'ereut  points.  The  bottom  fur 
vaa  fmiud  to  be  aoft  mad,  and  for  nbont 
1  iniirl  jiiixwl  with  aiind.  with  gravel  be- 
vriji  piobabijr  sJl  be  dme  with  a  oJam-iilioll 

*•">*  contracting  works  would  keep  the  ei- 
it  Mattawomau  Shoal  npen  longer  tLiiu 
cud  to  fill  agau)  from  theeidee  and  Willi 
.  .'brmed  at  these  wide  portions  of  the  rircr. 
of  the  greater  number  of  the  veesela  likely 
.alities  where  contracting  works  woulil  re- 
great  an  obatmction,  and  coat  too  mni-ti  lo 
Sottoms  will  probably  remain  open  when 

s  completed  on  October  3,  1891.    The  steam 

re  used,  with  12  men,  all  told. 

iiiirs  of  the  \iaii  may  he  iiiiiiti?. 
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EXAMINATIOX  AM)  JTUVKY  FOR  lIliEAK WATER  FOlt  HARIH 
ItEKlCK  IN  l.YNXHAVKX  KAY.  MCAH  CAl'K  IIKNKV.  AT  FIX 
trilKSAl'KAKE  HAY,  VEROIKIA. 

|l>Huti-<llliIlMiH'Kx.D-<'.  Nu.-^;.  ]''ili,v-»i'nii.lri>ii^n'h.'..  1ii>t«i-^i..n.', 

Usnxn  Statjik  KsdixKEu  OFFin:. 
Wiinhhifittiji,  ]},  (,'.,  yon:mlwr  J:.'.  , 
General:  TIic  iid  (it<'<>ii;,'if!<s  apiniivMl  Jlim-h  .'t,  1«01,  in  r 
til  SI  brrjikwjitor  Jit  I.yiiiiliavi-n  lliiy,  is  us  lollnw.s : 

Bf  it  maettA  hn  tlif  Srnalr  nait  Hainfn/  llirpreiH-Klatirri  n(  thr  I'Hitnl  Slatri  „f 
iu  I 'otifiertii  a'lieiiihlnl.  That  the  Scifrt-t.-tty  ni  Wiir  inhi'n-li.viUrci'trd  to  raiiHe''; 
liiiii  Hint  Kiirvo.v  III  lin  mailc,  uu<1  the  ■■!4liiiiiilci1  i-iikI  of  iin|irori-iiic-iil  In  l>t>  vh 
fur  n  liri'tikwatrr  in  iiiriii  a  Iiiirlmr  nf  HafHy  iiml  n'fiici-  in  tiyiinluivi'ii  Itiiy,  n*. 
Ilriiry,  itt  llir  f'Hil  (if  (.'lii-sjipi-aki'  Buy,  Virfiini.-i. 


Tli<>  «nr 
I--'.  1801. 


:i'_v  was  assi;riioil  H>  iiiycliiirjri-  by  l>i>{mi'liii<']il  k'ttcntr 
Till?  liclil  work  was  iiitrnstoil  tn  Frank  P.  Ivolkiftjr.  iis 

TliO  (ilili'st  n'liabki  siin-ey  i)f  r.yiiiikjivoii  Rny  that  eonliJ  lie  oli 
Wiis  tliiit  iiiadfl  liy  t!ie  Coast  Survi-y  in  IS.1.3;  tlin  latent,  tliat  in 
ISrtft.  rojiioH  iii'tlii'so  wi'ic  plai-eil  at  my  ili^])osal  thrniigk  tlic  cc 
or  till-  KnpuHiitfndent,  A)r.  Mendoiiliall.  TU<- examinations  made 
Ki'lkipK  wcio ciiiiilmtcd  cliii'lly  witli  a  vii^w  to  (let^^rniining tlie  v 
anil  liiri'dion  fiftlip  rurri'nts  at  tlif^  vftrions  stajjesof  elili  and  tine 
tkc  rliaiwli-r  of  tlic  aiicliorasi"  f.Toiuid.i  to  1h'  wivored  by  tlio  ]>r 
bii-;ikwatci'.  tlic  jirobabli-  fiosivi'  iii'tifm  of  tlie  wivvea  on  the  shoi 
and  whi'tliiT  aiiv  lillinjr  has  taki'ii  iilan-  on  the  anclionise  jji-ou 
till'  i>ay. 

Owing;  to  the  ilifliinlty  nl'  winking  witlionf  a  strainor,  and  tli< 
amount  nf  finiiis  assi;;ni'(i  lor  the  woik.thi'  oxaniination  wa» 
thoiiiiifir^i  as  it  shoukl  lii'  U>  Incatu  with  ati-nracy  the  pmiHT  kiI 
Iiri-akwjiliT  U}  tbiiii  ii  hiulMtr  {if  rotiifrc  Tiilal  nbsorvations  w«r€ 
at  a  yauyfi-  cslablisheil  in  I.vinih;neTi  ('reck  for  tli(« I'litini  mo 
AiiKUst.  with  ii  ^irw  ri.  .IfK-niiiuiTLfi  the  mean  life  and  tail.  Thi 
siTvatiiiiiSNiii.w  that  iluriii- liif  month  of  Aufrnst,  I8»I,thi?  meai 
f.r  th.'  ti.U's  was  l.r.i  tei't.  Tlir  fxtiTme  raii;,'e  was  3.1  fei-t.  T 
liiiH  fonsidoiahly  liiini  that  ilcti'tiniiicil  by  the  <'oast  Snivoy  foi 
and  May  |ni'rediii;r.  tlie  im-an  ranj;!'  rm-  tltose  two  nioiithH  Iwii 
IVcl.  The  cxlii'me  iieifrlit  of  storm  tiih>s  will  ])erhai>t<  i-xcecd  oi 
iii;:h  tide  by  about  ;t  feet.     . 

The  e\amiiiat  ions  sliow  that  there  is  frond  aneUoraye  $;n>iinil  tli 
out  a  liir^'e  area  of  llie  bav.  A  .■omi.arisim  of  tlio  ditVemit  S 
shf.ws  (liat  no  iicirei.tilih-  chan-e  iias  taken  phu'e  in  the  liotto 
Iml  little  ehaiitie  in  Tlir  shcav  lin.-.  Tlii- law  iliieetiiiH;  the  snr\ 
i'lii-itseliief  objei-t  Ihi'  itiaking  ol'  an  esliaiale  of  the  cost  of  tl 
stnii'tton  of  a  Ineakwatir  for  a  harbor  of  refit;;e,  and  fiifUi-ieii 
was  nhtaiiied,  it  Is  beli<-ve<l.  tbi'  Ihal  |>iir)><>se. 

The  best  location  tor  siidi  a  work  has  only  bn-ii  detennlnetl  a] 
lUiltcly.    Uefoii-  the  work  of  eoiistnu-tion  is  iiiiilei-takcn  a  inue 
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(lor.stood  as  an  Jipproximate  location  only,  as  shown  on  the  accompani 
in«»"  chiirt.*  The  casU»iiy  arm  is  made  3,000  feet  in  length,  the  wetsterl 
one  1,500  I'eeti — a  total  fenp:th  oC  4,500  feet.  This  would  give  a  safe  ha 
bor  for  a  fleet  of  at  least  oOO  vessels,  and  should  it  be  found  necessai 
in  the  future  to  increase  the  areu  of  anchonige  room,  it  can  easily  I 
done  by  lengthening  either  arm  of  the  projected  structure. 

The  cost  of  a  breakwater  is  determined  by  the  details  of  itsconstra 
tion,  and  in  this  respe4:*t  there  is  great  diversity  in  practice.  It  is  som 
times  built  as  a  random  pile  of  stones  called  riprap,  the  slopes  to  tl 
sides  being  those  that  they  will  naturally  take  under  the  action  of  tl 
waves.  Tlie  Delaware  Breakwater  is  a  sample  of  this  mode  of  co: 
struition.  Another  method  of  construction  is  to  form  a  mound  of  ri; 
rap  with  from  12  to  22  feet  of  water  at  mean  low  tide  oyer  tl 
u])per  siu'face  as  a  foundation  for  a  random  pile  of  larger  stones  or  ca 
Crete  blocks.  A  third,  is  to  form  a  mound  as  just  described,  and  thf 
lay  concrete  blocks  on  it  In  regular  order  so  as  to  form  a  solid  mass.  . 
fourth,  is  to  build  up  a  solid  mass  of  concrete  or  masonry  from  the  bo 
toin.  The  third  method  is  the  one  most  generally  adopted  in  recei 
constructions,  as  it  is  the  most  economical  under  nearly  aU  circui 
stances. 

The  depth  of  water  at  the  sit^  of  the  Delaware  Breakwater  does  im 
dill<?r  materially  from  that  at  the  site  of  the  proposed  breakwater  i 
Lynnhaven  Bay,  and,  as  it  has  withstood  the  most  severe  storms  fi 
years  without  serious  impairment,  it  may  safely  be  assumed  that  a  sill 
ilar  construction  in  Lynnhaven  Bay  would  fulfill  its  object.  The  costi 
tlie  Delaware  Breakwater,  however,  amount.ed  to  about  8550  per  linei 
foot,  and  a  simiLar  construction  in  Lynnhaven  Bay  would  cost  but  litfe 
less. 

i  estimate  the  cost  of  a  breakwater  at  Lynnhaven  Bay,  constructe 
in  a  manner  similar  to  that  in  the  Delaware,  as  follows: 

Cost  per  Umarfooi. 

123  tons  of  riiirap  stone  helow  12  fret  ileptli,  lit  $2.25 $276Lli 

74  tons  of  riprap  stono  above  12  fcM't  deptli,  at  $'^.*2.T> 240.1 

517.1 

It*  constructed  of  blocks  of  concrete  thrown  into  a  random  pile  stall 
lar  to  the  mole  of  Algiers,  the  cost  would  be  a^s  follows:  • 

Cost  per  limar  foot, 

102  tons  riprap  stone,  at  !f:2.25 IS89.C 

29  cubit'  yards  eonrrote  in  bbxks,  at  $7 .' 208b( 

Tf  constrncted  of  concrete  blocks  of  regular  shape,  laid  close  an 
bon<l(Ml  tojicther,  tlie  mass  being  founded  on  a  rij)rap  base,  as  dio# 
on  the  accompanying  sheet,*  tiie  estimated  cost  would  be  as  follows:  j 

Coat  per  linear  foot.  ^ 

57  tons  riprap  stono,  at  5^2.25 fUttl 

11.1  nibi*'  y.irds  ronrn'tf  in  blockfs.  at  .flO JUj 

r».2  riibir  yanis  itnirnito  en  mass**,  at  j?10 "*" 

^.3  i:\ihiv.  yards  roncrete  in  bugs,  at  $10 


J 


b  reprinted;  printed  iu  lluusu  Ex.  Duu.  No.  27,  Fifty -sec  imd  Congress,  lintMili 
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With  \ho  sniictioii  of  the  Se^'.refciry  of  War  the  order  ooustituti 
the  Board  will  be  itssued  IVom  this  ottico. 

Tnos.  Lincoln  Casey, 
Jlriff,  Gen, J  Chief  of  Eiigineer% 

[Thinl  inilorM'iiteiit.] 

War  Department,  February  19j  189^ 

Ai)i)roved  as  reroiiiinended  by  the  Cliiet*  of  Engineers. 
By  order  of  the  Seeretiiry  of  War: 

John  Tweedale, 

Chief  Clerk 


report  of  BOARD  OF  ENGINEERS. 

United  States  Engineer  Office, 

Washi^tgton,  JX  C,  May  Hi,  18M 

General:  Tlie  Board  of  Enpneors  eimstituted  by  Special  Ord 
No.  10,  Headquarters,  Cori)s  of  Engineers.  February  20,  1892,  has.! 
lionor  to  submit  tlie  following  report  ux)on  the  subject  of  harbor  lii 
in  the  Anacostia  River. 

The  order  constituting  the  Board  is  iis  follows: 


^PKrrvi    Orhkiw;)  HeaDQUARTEKS,   CORPS  OF  ENGINKEHS, 

,S1KCIAL  URDKRSJ  IJNITEI>  STATF.8  ABMY,     - 

*^*^-  ^""  '  WMhiuifton,  I>.  C,  Fehruarjf  SO,  XM 

By  autliority  of  the  S»»cretjiry  of  War  a  Roard  of  offircrR  of  the  Corps  of  Eri 
iiflefti,  to  I'onsiMt  of  Co).  \Villi:iin  P.  Cruiglull,  liicut.  Col.  Geor^  H.  Elliot,  V 
(Miarli'H  K.  L.  H.  DnviH,  will  nsseiublt^  at  \Vtt8liiiigton,  P.  C,  on  the  coll  of' 
st^nior  iiK'inhcr.  to  cotiHidtT  and  r(^])()rt  upon  the  subjrct  of  harbor  lines  in  the  ki 
c'OMtia  River  ( Ka.storn  Hraiirli  of  the  rotoiiiac)  from  it«  mouth  to  Ronuiugs  Blidj 

T^pon  the  coiiipb-tion  of  the  duty  assi^ucfl  Col.  Craighill  will  return  to  hill 
tioii. 

Th<^  jourin»y8  rtMininMl  uudor  this  urdcr  are  uecessary  for  the  public  scrvioe. 

Jiy  comiuaud  of  Urig.  (^oii.  Casey : 

John  G.  D.  Knight,     . 
Captain,  Corpg  of  EiigintK% 

The  following  hotter  iiddressod  to  the  honorable  the  Secretary  of  "^ij 
by  the  president  of  the  Board  of  Connnissioners  of  the  District  of  Gol^ 
bia  was  before  th<»  15(iard :  «*: 

OlFICE   OF   TIIK    KXJilNKKR  COMMIHSIOXKK,  DISTRICT  OF  COLUMBIA,  *- 

JVaHhiHfftoHf  7>.  C,  Fthrnary  13,  iM 
Hon.  Stkimikx  n.  Ki.kins.  '  -^ 

i^fcnfaryoj'  IVar : 

Su::  The  ('ominiKsioni'Vrsnt'tiie  Dintrlct  of  Columbia  have  read  with  great  intM 

tlir  report  of  Col.  ]'.  C.  llaiiisof  a  preliminary  examination  and  Hurvey  of  thel 

ern  IJrnnrli  (Anarostia  Kiver)  of  the  Potomac  JJivei".  -| 

III  this  report  Col.  Mains  Htateg  that  harbor  lineH  should   be  cHtablished  ■! 

early  day  alon^  the  banks  of  this  stream  from  its  mouth  to  nenuingii  Bridge. 

The  Commissioners  are  continually  riMinired  to  report  on  projects  for  hiiji 
across  the  Kastern  Hraneh  and  f(»r  other  matters  that  require  the  harbor  Um 
be  eonsi(h>reil.  For  this  reason  t  hey  respectfully  reipiest  that  those  liuos  ba) 
at  as  e.'irl\  a  date  as  possible,  and  hope  that  it  may  be  eouveuieut  for  the  Wit 
]»artment  to  take  up  thi.s  matter  very  tioou. 
Very  respectfully, 

.1.   W.   DouOLAflOi^. 
Frtmidvhi  Board  of  CommiwluH9i^  A 
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Tin*  fust  lui'otiiiis:  of  thi'  Bojird  was  lidd  at  \Vasliin;rt'»ii  «ni  ^lari-li  S, 
1>n1>2,  anil  Uii*  woatlior  hein;;:  imfavnraldr  fnr  an  rxaniiiialinii  of  tin* 
Aiiarostia  KiviT  the  Board  calk'd  upon  tlu'  District  t'onnnissioniMs  to 
loam  their  views  upon  the  siil)jiM.»t  under  consideration,  the  l>«)ard  liav- 
in*f  been  appointed  in  response  to  the  letter  of  the  president  of  the 
I'lianl  of  Comnii$.sioner8y  qu<ited  above. 

Otlier  meetings  were  held  on  the  10th  and  l<»tli  of  March,  an(i  on 
the  latter  date  a  preliminary  report  was  submitted  by  tin*  Board,  to 
which  attention  is  respectfully  invited.  In  this  preliminary  report  tlie 
Board  was  able  to  state  detinitely  tlie  ]»artieular  iM)int  desire<l  by  the 
District  Commissioners,  namely,  the  width  between  the  bulkhead  lines 
at  the  Navy-Yanl  Bridj^e. 

The  attention  of  riparian  owners  was  ealied  by  a  noticre  in  th<»  pub- 
lie  press  to  the  fact  that  a  board  of  enpneer  otlieers  had  be<Mi  eonveneil 
to  consider  and  report  uimhi  the  subject  of  harbor  lines  in  the  Anacostia 
Kiver,  and  they  were  invited  to  submit  their  views  in  writinjr. 

A  letter  was  received  from  Mr.  Thomas  Bhifrden,  owner  of  Bhi^^den's 
Wharf,  on  Georgia  aveniie  between  Third  and  Fourth  streets,  SK.,  mak- 
ing inquiries  as  to  the  location  of  the  harbor  lines  with  reference  to  his 
wharf.  lie  was  informed  that  the  juoiJOsed  lines  would  pass  <'onsid- 
erably  in  front  of  the  wharf. 

This  was  t!ie  only  communication  received  on  the  subject. 

It  was  found  that  in  order  to  describe  the  proposed  harbor  lines  ac- 
curately by  distances  and  courses  certain  points  must  be  determined 
in  addition  to  those  on  the  chart.  The  necessary  held  work  was  pro- 
tracted not  only  on  account  of  unfavorable  weather,  but  also  l)ecause 
of  the  peculiarly  diflicult  nature  of  the  shoreline,  necessitating  h)n«^ 
detours  at  various  points. 

The  following  is  tlie  description  of  the  pierliead  and  bulkhead  lines 
which  tlie  Board  recommends  for  adoption.  These  lines  are  sliown  on 
the  accompanying  tracing,*  attached  to  and  forming  part  of  this  report. 

Dt:j3<:Kii*TioN. 

IVkarf  or pwvhead  line  on  the  right  of  thv  fhannel. — Ci)iniii»^no!n«;  at  a  ]>oiiit  on  the 
Dortherly  shU;  of  tlio  junction  of  tlu*  Wushin^xtun  (Mi:inn<'l  of  thei  Pottiniac  Rivfi- 
witb  the  rhaunel  of  the  Anaco8tiu  Itiver,  said  point  of  i-onniK'nccnK'nt  bcarin;;  S. 
7  ■  !><'  W.  and  bt^iu^  S27.3  feet  distant  fmm  a  stakrt  on  tlu'  sontliwrst  conn-r  of  tlic 
iruited  StatoA  arrtenal  reservation.  Haid  stake  hriu;;  niarkiMl  C  on  tbi'  acconiiMMvini; 
map,  and  rnnuin^  thence  on  a  curvo.  coni-avr  to  tlie  I'liannd  of  the  Anacostia  KiviT, 
with  a  r.Mliu8  of  3,300  fcot  and  a  rbonl  hi'arinjr  N.  ."i:;-  K.  and  I.IN)  Uh'\  b)n;;to  a  ]iih' 
(in  the  Houth west  corner  of  the  wharf  at  the  soutlu-ast  corm-r  of  the  United  States 
arsenal  reservation,  said  pile  being  marked  D  on  the  map:  thciici*  on  a  I'lirvc.  ron- 
eavi*  to  the  said  ebannel,  with  a  radius  of  o^CMIl  f^et  and  a  chord  hearing  N.  (>*.)  1!* 
B.  and  73i.l  feet  lon^;  thence  on  a  curve  ronvex  to  the  ehannel.  wiih  u  radius  of 
$.000  feet  and  a  chord  bearing  N.  7P  ri2'  K.  and  \iu  feet  \in\\f  to  a  )Miint  on  Uu//ards 
Point  bearing  S.  87^  or  W.  and  distant  l;V.).l  feet  from  a  stake  uiaiketl  K  on  the 
map:  theui'e  un  a  curve  convex  to  the  cliannel,  Avith  a  radius  of  \XCi\)  i'eit  and  a 
L'lMinl  bearing  N.  oO-  4IK  K.  and  J>50  feet  long;  ihenee  on  a  eurve  coii\ex  to  tin*  ••han- 
:iel,  with  a  radius  of  1.400  feet  and  a  chord'heariug  N.  "J!*  \'2  V..  anil  i;."i»  f.-.t  huiu: 
Llienee  in  a  straight  line  N.  2r>-  2S  K.  (>64)  feel;  tln-nce  on  a  ciii\e  louravi-  lo  Mie 
■h.'iunel  with  a  railins  of  'JylWII  feet  and  a  chord  bearing:  N.  '^1  .'>  1'..  ami  1.L*«h»  \Wi 
long;  thence  i»n  a  curve  concavi*  to  the  channel,  \\  itli  a  latlius  <»1' 'J.O'n  i«m1  and  a 
•hord  bearing  X.8()-  42'  K.  and  iM72.(J  feit  long  to  a  imint  l.eariutr  S.  .">]  L'l  1'..  and 
li^ntant  1<M).5  fe<rt  from  a  stake  on  the  S\V.  corner  of  tin*  Tuited  States  na\\->ard 
-eservatiou,  marked  K  ou  the  map;  tlnrnce  S.  (37  '  is  i:.  l.ooo  irt.*!  to  a  point  bearing 
<.  '££-^  -12'  W.  and  distant  30  feet  from  a  stake  neat  the  suutheaNi  eiuiK  r  nf  ihi*  I'nited 


"  Omitted. 

rThi<<  stake  wiU  be  replaced  by  a  btone  monument  in  ease  theae  haiboi   lines  are 
ippruvcd. 
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>^tAt.eR  navv-yard  resorvatinu  and  luarkoil  L  on  the  map,  the  last-iiumtloncd  lioA 
beiii^r  parallel  to  K  L;  tbeiico  on  n  nirvo  convex  to  the  chauucl,  with  a  railius  of 
1,014  feet  and  a  chord  bearing  8.  ^<^  '  51'  K.  and  714.6  feet  long;  thence  in  a  straighl 
line  N.  69^  36'  E.  153.3  feet  more  or  less  to  westerly  corner  of  the  north  abntmentof 
the  navy-vard  bridge,  the  last-mentioned  lino  being  at  right  angles  to  the  line  of 
said  bridge;  thence  N.  69"^  36'  E.  400  feet;  thence  N.  o3^  28'  E.  1.6(X)  feet;  thence  N. 
a^-  51'  E.  1.401.3  feet ;  thence  about  N.  77'^  03'  E.  686.2  feet  more  or  lees  to  a  point 
on  tho  cenler  line  of  the  Pennsylvania  Avcnne  or  Eastern  Branch  Bridge  diataafc 
r}'2X  rei;t  from  the  center  of  the  circle  at  the  intersection  of  K  street  south  with  SeiT- 
ent+'enth  street  oast. 

Bnlkhcad  line  on  right  of  vhauHel. — Between  the  east  boundary  of  the  United  StailM 
arsenal  reservation  and  the  west  boundary  of  the  United  Stat4\s  navy-yard  tlM 
bulkhead  line  shall  be  parallel  to  and  200  ieet  inside  the  above-mentioned  wharf 
lin<'s.  Bf>t  ween  the  east  1>onndary  of  the  navy-yard  and  the  west  line  of  Fourteenth 
street  east  the  bnlkhciul  lino  shall  be  ]>uralleltoand  100  feet  inside  the  above  whuf 
lines. 

Jiiilkhrad  line  on  left  Hide  of  channel. — Commencing  at  a  point  on  the  center  line  of 
the  Peniy^vlvaiiia  Avenue  or  Eastern  Branch  Bridge,  distunt  1..574  feet  from  the 
center  of  the  circle  at  the  intersection  of  K  street  south  with  Seventeenth  street 
east,  and  ruiinin«r  thence  S.  77"^  03'  W.  1,2H1.9  feet;  thence  S.  &5'-'  5-t'  W.  1,236.2  feet; 
thence  S.  5:^  2S'  \V.  1,626.3  feet;  thence  S.  69^  3t>'  W.  at  right  angles  to  the  line  of 
the  Navy-Yard  IJridge  about  513.4  feet  to  a  poiut  bearing.  S.  20^  24'  E,  and  distftnt 
800  feet  from  the  w«'sterly  corner  of  the  north  abutment  of  the  said  Navy-Yaid 
Bridge;  thence  S.  69  ■  36'  \V.  »)5!»  feet;  thence  on  a  curve  concave  to  the  channel  with. 
a  radius  of  1,270  feet  and  a  chord  bearing  N.  88^  51'  W.  and  932.8  feet  long;  to  » 
point  bearing  S.  22->  42'  W.  :uid  distant  1,030  feet  from  a  stake  near  the  SE.  comes 
«d*the  United  States  navy-yard  reservation  marked  L  on  the  map;  thence  parallel tOf 
line  L.  K.  on  said  map  N.  (i7  18'  W.  1,000  feet;  thence  on  a  curve  convex  to  tW 
channel  with  a  radius  of  1,050  feet  and  a  chord  bearing  S.  80^  42'  \V.  and  1,112.8  feei^ 
long:  thence  on  a  curve  convex  to  the  channel  with  a  radius  of  1.980  feet  and  achorit: 
bearing  ►S.  37^  05'  W.  and  797.4  feet  long;  thence  in  a  straight  line  S.  25°  28'  W.  681 
feet ;  t  hence  on  a  curve  concave  to  the  channel  with  a  radiusof  5,400  feet  and  ach( 
bi'aring  .s.  2fK^  42'  W.  and  797.7  feet  long;  the.nce  on  a  curve  concave  to  the  chan: 
witli  :i  radius  of  2,6.50  feet  and  a  cdiord  bearing  S.  50-  40'  W  and  1,525.8  feet  1< 
thence  in  a  straight  lino  S.  67^  24'  W.  701)  feet;  thence  on  a  curve  convex  to 
channel  with  a  radiusof  2,180  feet  and  a  chord  bearing S.  41-'  24'  W.  and  1,911.3 
long;  thence  in  a  straight  line  8.  15^  24'  W.  l.!K)5  feet  more  or  less  to  the  interseotj 
of  this  line  with  high-water  mark  on  Giesboro  Point. 

Whnrf  of  pierhead  line, — The  wharf  line  on  the  left  «)f  the  channel  between 
Pennsylvania  eVvenue  Bridge  and  the  line  of  east  boundary  of  the  navy-yard 
be  parallel  to  and  100  feet  outside  the  above-described  bulkhead  line.     Between  I 
of  the  east  boundary  of  the  navy-yard  and  (lieaboro  Point  the  wharf  line  shall 
parallel  to  and  200  f(>et  outside  the  above-described  bulkhead  line. 

The  order  convening  the  Board  directed  that  harbor  lines  be  consi 
i»red  and  reported  upon  from  the  mouth  of  the  Anjicostia  River  to  Ben^ 
iiings  I>ridge,  but  as  at  present  there  is  no  commerce,  except  thatd 
Hand-scows,  a])ove  the  rennsylvauia  Avenue  Bridge,  and  can  be  nonf 
on  tlie  upper  river  until  draw  spans  are  inserted  in  this  bridge  aud  ala0 
in  the  tresth'  bridge  of  the  Baltimore  and  Potomsic  Kailroad,  the  Boara 
has  thought  b«»st  to  leave  the  subject  of  harbor  lines  above  the  Penil« 
sylvaniji  Avenue  Bridge  for  future  consideration,  sis  such  Imes  can 
nuK'h  more  intelligently  considered  after  the  future  has  developed 
needs  of  this  piirticular  locality. 

Capt.M'iebcger  in  his  letter  of  March  14,  1892,  attixched  to  and  fo: 
ing  part  of  the  Board's  preliminary  rei>ort,  says: 

I»j'lwccn  Pennsylvaiiiji  Avenue  aud  Beunings  IJridge  no  immediate  improvemenl 
iwv  fonli'iiiplatcd,  and  the  establishment  of  these  lines  might  be  postponed  if  yoi 
lioanl  ('onsiders  it  advisable. 

Another  reason  for  this  postponement  is  that  a  project  has  been 
porte<l  upon  for  building  an  intercepting  sewer  to  cross  the  Anacost 
Bivcr  by  a  siphon  and  to  discharge  into  the  Potomac  Kiver  at  a  jk)! 
below  Alexandiia.    This  project  involves  an  estimated  expeuditaie 
abrait  s4,(MM),(MM>,  and  will  probably  be  carried  out  eventually.    In 
meantime,  about  one-half  of  the  sewage  of  the  city  of  Washington  jjj 
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dis^rliar^'rd  tliroii;jli  tlu*  Jaiiios  Creek  Caiuil  info  tlio  An:nnsti;i,  :iini 
this  will  be  eonriiiueil  until  the  intercept  in  ;r  sower  is  Iniilt.  tin*  :ini<innl 
nf  sewage  inneasintr  wifli  tlie  growth  of  Mu»  city.  It  may  tlirntoir  br 
a  question  for  Intiire  eonsidoratifin  whether  the.  low-Iyin**-  tiats  above 
the  ti-estle  bridge  should  not  be  preserve<l  lor  a  Hush  in  g- basin  to  keep 
the  river  below  as  tree  I'roni  ottV'iise  as  ])ossibh«  until  the  new  sewrr 
system  is  eonipleted,  in  whieh  ease  bulkhead  lines  woidd  be  very  ditlfr- 
ently  h)cated  ln»ni  those  intended  merely  to  conserve  the  interests  of 
navigation. 

All  of  which  is  respectfully  submitted. 

Wm.  p.  Crakjhill, 
VoloneU  Corps  of  iltufhurrs. 
(7EOUGK  n.  Klmot, 
Lieut.  ColonvL  Corps  0/  Hnfjinetrs, 
('HAS.  K.  L.  !*>.' Davis. 
Major ^  Corps  of  Emjifutrs. 
Ur'^^AfOu.  TnoMXf^  L.  Casey, 

Chitfof  Eiiijinei-rH^  (■.  *V.  .4. 

"rir.-l  iiulorseinont.] 

Office  Chief  of  Knimxeers, 

r.  S.  Army, 
Mil  If  //^  />/'?. 
Res])ecttully  submitted  to  the  Secretary  of  War. 
It  being  made  manifest  to  the  Secretary  of  War  that  the  rstahlish- 
ment  of  harbor  lines  is  essential  to  the  ])reservation  and  pmtcrtion  of 
Amurostia  Kiver(  Eastern  Branch  of  the  Potomac)  a  Hoard  of  Mnginrrrs 
wa.s  eonstitute<l  by  spe<.*ial  orders  from  lleadcpiarti'is,  ('orjis  oi*  Ilngi- 
neers,  to  consider  and  reiHut  u])on  this  subjectt,  and  tin*  ji*])<at  ot  the 
Board  recommends  for  approval  of  the  Secretary  of  War  the  haibor 
lines  de.A'dlx'd  in  the  within  reiKnt  and  delineat<d  upon  thi*  acctun- 
]»anying  tracing. 

It  is  recommended  that  the  lines  selected  be  ap]>roved  and  that  the 
Secretary  place  his  apiu'oval  both  upon  the  report  and  the  tijuini^  .sub- 
mitted. 

Trios.  liiNooLN  (\\si:\. 

Brio,  firii,^  C'liirf'  of'  Euninti  r 
[Second  iiiilorMi'iiu-iit. ; 

War   l>El»ART>rENT,    Moi/  :JI.  I^!r:\ 

The  harljor  lines  described  in  the  within  report  and  delineated  on  the 
aecompauyiug  tracing  are  approved, 

S.  r>.  1  Ilk  INS. 
iSccrvtary  if  \\  ar. 
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IMPROVEMEXT  OF  CTRTAIN   RIVERS  AVD  HARP.nRj:  jy  ^nTTHF  \>TERN 
VlRiilMA  AND  NORTH EA.STKKX   \«a:rH  CA1:«»L1NA. 


f'F.U  /y  t  H.ti:frt\  FOi:  THE  FI.^t  AI.  YEAR  E.\hl\*r  JISE  .    .  :.•   ..  Ji  1 1 il 
OTUKI:  lint  IMESTS  KELATIXG  Tn  THE  Jf  o/;A.>. 

IMPROVEMKNTS. 

I.  Hwlmroi  Nurinlk  an«l  it*  aji]iinai-]ir«i.     ti.  Ap|iOT!:i"itT«-x  R!v.-r.  V:r^r::i. 

^  AppriMrli  t<*  Nnrt'olk  HariMir  and  the  Imu.  V;r:rini:i.  ?j  A'-"  :::.  .?••    ^'   .■   ! 

I'riir»il  >tat«."i  Navv-vanl  at  Norf'tlk. 
V;i.  •   • 

^'  H»iiipt(»ii  rr.M-k  ainl  Bar.  Virginia, 
j.  VjiiiMnuuMl  Riv*?r.  Viriiiiiia. 
^'  Chi.kahyiuiny  RiAr,  Virgiuia. 


>'Mrt]i    r.ii' •:::■.».   i!  :  ■:.•".   «. 

8.  N«irth    I.an'I::;^   Kivr-r.    Vl:^' 
North  Caiul'iiiJ. 


HARBOR   LINES. 

'•  ^Ofliiication  of  harbor  lines  in  :?oiith  Hran'.-h  t*i  Kli/aln  th  Jliv^r  -.:  X'.  •  N  » 

NortViIk.  Va. 


Cnited  States  Engineer  « >rii'  e. 

General:  I  have  the  bouor  to  transmit  heif  with  tin-  :it.»:h.i]  i.:..- 
^"'•fk'lisral  year  eiidiu*;  June  S^K  1S92.  upon  tb*-  wmk^  ni  liv..:' 
karUir  inii)rovement  in  my  ehar;^e. 

Very  lesiH'Ct fully,  your  obedient  siTvant. 

Ei»w.  Hurr. 
First  LUuU'iwnf.  Ojr^t.s  of  £,fin">  r.^. 
I'rijr.  (h-u.  Thmmas  L.  (/asey. 

Chief  of  Engint'cnuj  U.  .>".  ^1. 


K  I. 

IMPROVEMENT  OF  HARBOR  OF  NmRKOLK    ANI>   IT<    AMI.  "A'  in>.  VWl- 

tUNIA. 

Thf  riwr  and  harbor  act  of  Seiitenib»T  l'.»,  l^Oii.  c.):i:.!:n»Mi  :'•.    t-.l 
l«i\viii«:  provisiiins: 

Ini[)iM\  i  11^  harhor  at  Norfolk  and  it«  appi«»a«  lit-*.  Vii^ini:  «■.:"•.  •  ^  :■ 
rj»#-fii  *l."*».ir«.i.  ?."ii),U»0  of  which  shall  !»*•  exiic-mlfd  in  imim..  :ii^  ib-  ..i.i'i"  ■  i;  :.'=  i    •• 
iii/i»  r  harlMir  and  the  L'nit^Kl  State**  navy-yard  ai  Norlolk  liv  incicasiu-'  .v:j.  1i.>!  .  „'•   '■' 
rweeu  Lambert  Point  and  Fort  NortbUL  ,     _ 


^ 
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Under  this  appropriation  a  contract  was  entered  into  March  13, 
with  the  National  Dredging  Company  of  Wilmington,  Del.,  to  re 
about  1,2()0,000  cubic  yards  of  material,  at  10.7  cents  per  cubic 
the  contract  to  be  completed  before  May  31, 1892.    Work  was 
menced  by  this  company  on  April  2,  1891,  and  completed  May  14, 

During  the  fiscal  year  ending  June  30, 1892,  the  contractors 
vated  991,704  cubic  yards  sind  redeposited  it  to  the  east  of  Willou 
Spit,  Hampton  lioads,  the  length  of  tow  varying  from  5  to  15  i 
Tlie  to  till  amount  removed  under  this  contract  was  1,204,726 
yards,  including  273,022  cubic  yards  removed  during  the  previoi 
cal  yeiir. 

Of  the  amount  removed  during  the  year  233,756  cubic  yards 
from  the  bar  at  Sewells  Point,  increasing  the  width  of  tlie  channel 
3r)0  feet  to  5(M)  feet,  with  a  least  depth  of  25  feet  at  ordinary  low  ¥ 
279,114  cubic  yards  were  from  the  Eastern  Branch,  the  bar  a 
mouth  being  redredged  to  a  depth  not  less  than  22  feet,  and  ap 
the  Berkley  Flats,  240  feet  wide  and  1,400  feet  long,  being  dredg 
a  depth  of  16  feet:  478,834  cubic  yards  were  from  the  anchorag 
channel  at  the  nu>uth  of  the  Western  Branch,  producing  32  acres  < 
])ro])osed  an(*horage,  and  making  more  available  17  acres  requiri: 
dredging. 

After  comi>leting  the  dredging  under  this  contract  exarainationi 
made  of  the  dredged  channels.  These  examinations  showed  thi 
channels  at  Sewells  Point  and  in  the  Eastern  Branch  were  in  gooi 
dition,  and  that  the  channel  <at  the  mouth  of  the  Western  Branol 
the  same  dei)th  on  it  as  in  1889. 

ArPROPRlATIONS. 

August  14,  187G i 

June  18,  1878 

March  3,  1879 

Jum-  14,  1880 

Mardi  3,  1881 

AuKMwt  2,  1882 I 

.Tilly  5, 1884 

Au;,'nfit  5,  188(3 

August  11,  1X88 

September  10,  181K) 3 


Money  HiaUment, 

July  1,  1801,  balance  unoxpoudcd *$196l, 

Jnne30,  1802,  amount  expended  during  fiscal  year 190^ 


July  1,  1802,  balance  unexpended  .. 
July  \j  18t»2.  outstanding;  liabilities 


July  1.  1802,  balance  available 6, 

Amount  ai)i>n>i)riiite<l  by  act  approved  July  13,  1802 150^ 

Amount  available  for  iisjcal  year  ending  Juno  30,  1803 165^ 

'  Amount  (estimated)  required  for  completion  of  existing  project 307| 

Anu»uul  tbat  can  be  prolitablv  exiM'Uiled  in  fiscal  year  ending  Juno 
'M,  1K»4 ' 191, 

Siibniii  ted  in  com]>liance  witli  requirements  of  sections  2  of  river  and 
barbnr  arts  of  18C>6  and  1867. 


*  Tbe  ditterence  in  this  amount  and  the  amount  stated  in  Annual  Report  ft 
ia  due  to  an  error  of  $30.84  in  that  report. 


.  \* 
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COMMKRCIAL  STATISTICS. 

CrsTOM-UousE,  Norfolk,  Va.,  May  t4,lsn?. 

Sir:  Inc]oM»(1  please  lin«l  statement  of  imports  and  exports  for  the  vear  eufiin*' 
JsDiuirv  1,  1X92.  '  '^ 

Vm*  respectfully. 

E.  G.  Ranks, 

_ ,  ( ullector* 

Ueat.  Ki>WARD  Hiim:,  ('.  8.  A. 


Staiemmt  of  imporU  and  exports  for  year  ending  January  /,  W.9». 


IMIHJRTS. 


Articltfii. 


Qiiuntity.  ,     Valiif. 


Xiiiit 

ua 

Cnmtf 

Ml 

Whte 


in.  Hi;r> 
ii.r.iT 


TuUI 


rif<.  -jiK) 


EXPORTS. 


OiIIai IwiloH. 

CmI tOllH. 

Cora   bin 


Vhort 
fHiii. 


yiiNir 

CotUiO  4vmI  niral 

f^lle 

Tolncr«i 

But 

(Jkm 

LonbiT. 


SUTtH 

Ajppb* 

MMovllant-iiiiii  . . 


...fill.. . 
..  .do  — 

...ilo 

.harrrlH.. 


:!  1. 


I 

1  :>••{. -J  14  ; 

»<■{.  017  ' 
492.  (PJ4 

«>:!.  7f*7  i 
I'll*.  7l'u 

lOi.i.iK'Hi  . 


. . .  hi-ail . 
IMmiidM. 
...ba^ri. 


47r...jji)  : 


Tutal 


47ri.  :rj<> 

4H.  i-jr, 

i.MKi.  :,77 

.'i7,  KKi 

K:f.  r,n7 

4!>:i.  1(14- 

7.  KJ7 

IM.iilo 

i!7.  l»7r, 

:{.  im.t 

'A,  'j:>t\ 

i4/<.r.7i 

L'O.  •l-j.') 

2.  !m:. 

1.'),  J0!»,  («»4 


jVarif^attcm. 


►    — 


Coutwiffc 


Totiil 


Direction. 


VeM.Hflii  rli-ariMl. 


Vi'<«-i-K  •  iii<ii'(|. 


I 


I     Xo. 
A        4fM) 

■    i.:rj8 


^S*-*? 


7o;i*.       i      .V'». 
t'i7"J.  1»7  !M 

l.'J'ifl.rcM  I     l.r.K-J 


/nil  . . 

I  I'l    '•.Ml 

.'  <H.'   J-.7 


l,y58.718  .    l.G7»;         'J.  ir.!».  I<; 
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LKTTKK    OF    Mil.    NOIJMAN    IIKLL,   srPi:UINTENl»KNT    .\NI>    HKORETAUY,   NOKFOM 

I»ORTSMOL-TH  COITON  KXCIIANGE. 

Norfolk,  Va.,  June  14,  1 

Df.vk  Sir:  In  reRponno  to  your  roiirt^'ona  roqiiost  lierewitli  |)U»iw«  find  stat 
of  thr  ie<*i'i[»ts  and  sliipinonts  of  cotton  at  tlie  jiort  of  Norfolk  for  the  year  e 
Dot-ember  31,  1891: 

Total  recoiptH  cotton  at  Norfolk,  twelve  months  endiog  Doceniber  31, 1891.-  G 
Stock  on  hand  December  31,  1890 j 

Exported : 

Great  Britain,  France,  and  c«)ntinent 2i 

(.'ojujtwise  shipments,  overland  and  inland Si 

Totail  Bhii>mcnt« 61 

Stock  on  band  December  31,  1891 i 

Total 61 

On  the  basis  of  494. 24  p<mnds  to  the  bale,  which  is  the  aver!ip:c  weight  of  bal 
ported  December  3],  1891,  the  total  shiitments  amount  to  13(>,8^  tons. 
1  remain,  dear  sir,  yours,  very  truly, 

NORMAK  BXIX| 

SuperintendeHt  and  Hecrtt 
Lieut.  Ej>wauj)  Brim,  U.  S.  A. 


Siafcnient  of  rocahontaa  coal  coimifftied  to    iniliam   TAimh  <f  Co.,  agentt   at  Li 

Point  fin  the  year  1891, 


Steamers : 
Hunkei*8 


Cargo  and  bunkers, 


HarkiMitlne 

Ocean  tugs  and  barg»'S 
Schooners  


Total  vessels. 


Foreign touB. . 

Coast  wise do. .. 

Sti*anuTS do 

()<*ean  tugs do... 

hocal do... 


1,1 
1 


Total 


1>4 


Tabular  utatcnuiit  of  value  of  rxports  and  imports  and  number  and  tonnage  of 

retfistvrnt  at  the  port  of  Norfolk,   Va, 


Vo.'in-iuling 
Jaiiicirv  1. 


Enti.ii'il,  Cl«'ari'<l. 


Coastwise  vi'ssols. 


IN"' 
1>S'.». 


.V... 

IV4  ' 

IM)  I 

lu;  ' 

m  • 

70  I 

04  I 


Tnitif. 

20.  :.7L' 

r.<».  i-ji 

7i>.  .11 
«)7.  UiH 
7:{.  S'.M'i 

r»o.  H(X'i 
»u,  i»7ri 

so,  «*)7 

8:1.  :ui 

110,0245 


;   I 


Xn 

i:5r> 

127 
150 

2(i.S 

227 

2«X 

ai»7 


Tons. 
112,520 
110.450 
102. K21 
141,01.-; 
207,  42S 
2:»4.  fi44 
25«,  351 
:J35.  021 
46;{.21H 


EntiMHwI. 


(,'l<'aivd. 


4i»0  I  072. 107  I 


Xn. 

i.:n4 

1.257 
i.:i:{0 

1,30S 
1.4:52 
I.:n4 

1.328 
OlHi 

I,  H)0 

l..'.S2 


Ton*.      ' 
1.24S.401  I 
l.tHi:{,020 
1.07'*.  4K4  ' 
1.21.\:{08 

i.20i.:;i;5  i 
1. 3&».  tv.y.) 

1 .  2Hr..  573 
1.205.470 
1.  14->.  «25 
2, 042.  257 


I 


\-7l    I 


Xo.    I 
818  , 
CWO  ' 
1.450  I 
1,555 
1,711)  I 
1.474  I 
1,402  I 
1.302 
1.  .504 
I.H27 


Tonx. 
1,00ft.  206 

1*00.  (M12 
1.275,477 
1,334.557 
I,4^J2.016 
1.354,020 
1,21)0.013 
1.230. 1K9 
1.540,235 
1,U58.718 


£x]>OTta. 


I 


$18,201,750 
12,351.673 
14,797,046 
11.616,907 
14.393,887 
12,381^19 
13,865,686 
12,828.641 
15,096,684 
15.269.084 
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Approximate  am^Miit  of  freight  of  all  kinds  received  and  shippul  hi/  unUr. 

TOIIB. 

1888 1,914,506 

1^ 2.243,()«7 

I8W 2,384,841 

1»1 2,931,751 


K   2. 

\       IMPHOVEMENT  OF  ArPROACH  TO  NORFOLK  HARBOR  AXD  THE  IMTED 

.STATES  XAVY-YARD  AT  NORFOLK,  VIRGINIA. 


The  object  of  tins  iiujirovenient  is  to  secure  a  cliaiiuel  700  feet  wide 
and2o  feet  deep  at  ordinary  low  water  by  dredginp:  aud  the  coiistrue- 
tion  of  a  dike. 

The  desired  ehaniiel  was  secured  in  July,  1889,  sinct*  wliich  time  no 
dredgiuf^  lias  lM*en  done.  A  survey  ina<le in  May,  1891,  indicated  little, 
if  any,  shoaling  of  the  <Ired;red  channel.    A  survey  of  May.  1S9L'.  shows 

I    some  shoal  I  n<r  on  the  east  side  of  the  channel.     That  this  shoaliiij^*  is 
due  to  natural  caiises  is  doubtful,  and  to  be  determined  by  later  (exam- 
inations. 
It  is  not  probable  that  the  dike  will  Ix*  necessary  for  the  mainte- 
nance of  the  channel,  and  the  money  estimated  for  it  could  1m»  more  ad- 
vantageously expended  in  removiii|ir  the  shoal  lying  in  front  of  and 
bolow  the  piers  at  LamlxTt  Point  on  the  east  side  of  the  channel. 
f      There  was  exi)ended  on  this  impn)vement  dming  the  year  endino; 
June  30, 1892,  $801.57,  which  was  applied  to  surveys,  ottice  exx)enses,  etc. 
For  coumiercial  statistics  see  report  on  improvement  of  harbor  of 
Norfolk  and  its  approaches : 

APPROPRIATIONS. 

JoItS,  1884 $."0.(^00 

Ang:iiiit  5,  ISSO l.'iT,  :.(»(► 

AagQMt  11,  ISSS 1().(KM» 

Money  Mfatrmenf. 

July  1, 1891,  balanre  nnoxpeudeil Jf>ii)l.  i'u 

Jone  30, 1892,  aiuoiint  unexpended  during  fiscal  year sHi .  :>7 


i  Afooant  (estimated)  reqaired  for  completion  of  existing  proji-ct 10^5,  ()U0. 00 

J  Submitted  in  compliance  with  reqaireuiouta  of  sectioua  2  of  river  aud 
(     harbor  acu  of  ld66  and  1867. 


K3. 
niPROVEMENT  OF  HAMPTON  CREEK  AND  BAR,  VTROIXTA. 

This  river  is  a  tidal  stream  which  emjjticsinto  Hampton  ilojids  jiboiit 
li  miles  from  Fort  Monroe.  It  is  navigable  for  vessels  drawing  11  r<M't 
at  bigb  water  ati^ikr  as  the  public  wharf,  lIami>ton,  nbont  1  milr  tVoni  its 
month. 

Before  1879  the  channel  in  the  river  was  GO  feet  wide  and  8  feci  deep 
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at  low  water;  over  the  bar  tbc  depth  was  somewhat  less.  In  1879  and 
1880  the  Government  dredged  a  channel  150  feet  wide  and  9  feet  deep  as 
far  as  tlie  public  wharf.  In  1889  this  channel  was  examined  and  found 
in  good  condition;  it  was  therefore  recommended  that  the  channel  be 
widened  to  200  feet  in  the  creek,  and  from  200  to  300  feet  over  the  bar. 

The  necessary  approi)riation  was  made  for  this  work  in  the  river  and 
harbor  act  of  Sei)teniber  19, 1890.  A  proje<5t  for  its  expenditure  was 
accordingly  submitted  to  the  Chief  of  Engineers  and  received  his  ap- 
proval. In  accordance  therewith  a  careful  survey  was  made  of  the 
river  and  proposals  invited  for  dredging.  On  March  20, 1891,  a  con- 
tract was  entered  into  witli  the  Athis  Dredging  Company,  to  do  the 
work  for  11  cents  yev  cubic  yard.  This  contract  was  to  be  begun  on  or 
before  January  1,  1892,  and  completed  in  4  months. 

Work  was  commenced  under  this  contract  in  December,  1891,  and 
completed  in  February,  1892.  Eighty-four  thousand  three  hundred  and 
twenty-one  cubic  yards  were  dredgedand  rede]>ositt»deast  of  WiUonghby 
Spit  in  Hampton  Koads.  Through  the  bar  the  channel  was  increaaed 
in  '\ndth  to  300  feet  and  in  the  creek  to  200  feet  in  width  for  a  distance 
of  about  2,400  feet,  and  to  100  feet  in  width  for  a  farther  distance  of 
about  1,200  feet,  or  to  the  head  of  navigation.  The  depth  obtained  was 
9  feet  at  ordinary  low  water. 

An  examination  nmde  since  completing  the  contract  shows  the  im- 
provement to  be  satisfactory. 

During  the  fiscal  year  ending  June  30, 1892,  }5^9,872.74  were  exi>6nded 
on  this  improvement  and  api)lied  to  payments  on  cx)ntract,  surveys  and 
office  expenses.    The  total  expenditures  to  that  date  have  been  $22,000. 

The  improvement  of  this  creek  receives  its  importance  from  the  fSMSf 
that  along  its  banks  are  the  town  of  Hampton,  the  Hampton  Industrial 
School,  and  the  National  Soldiers'  Home.  Most  of  the  supplies  for  thesf 
places  are  received  by  water. 

A  daily  line  of  steamers  runs  between  Hampton  and  Korfolk,  and  f 
weekly  line  between  nani])ton  and  Baltimore. 

A  very  full  report  of  the  commerce  of  Hampton  is  given  in  the  repor 
of  Chief  of  Engineers  for  1889,  page  975,  since  which  time  there  lia 
been  no  appreciable  change. 

APPlJorUIxVTIONS. 

June  18.  1878 $iaor 

March  3, 1879 S^OT 

September  19, 1890 lO^O 

Money  stnivmvnt. 

July  1,  1891,  balaiicounoxpen<lcd *$9,87S. 

June  30,  1892,  amount  expended  <luriug  fiscal  year 9, 878L 


K4. 

IMPROVEMENT  OF  NANSEMOND  RIVER,  VIRGINIA. 

The  object  of  this  improvement  is  bricliy  to  sccnre  a  12-foot  I 
water  channel  from  Suflblk  to  JlamptonL'oads. 

*  Tln'ditr<T(Mire  in  tins  aiiu)iiiit  and  tlif  aiiKumt  stutrd  in  last  Annual  Kopoit  M 
balanrt^  iincx]M.'iided  Jnlv  1,  1S91.  is  due  to  ciror  of  $10.10  in  aiiinunt  expended  Inft 
year  June  30,  18:)1,  wliicli  slmuld  have  been  :fl'J7.'JG  instead  ot^lH-lG. 
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The  river  and  harbor  act  of  September  19, 1890,  appropriated  $IO,0(K^ 
lor  this  work.  A  project  for  its  expenditiire  was  submitted  to  the 
Chief  of  Engineers  and  approved.  In  accordance  therewitli  proposals 
were  invited  for  dredging  and  on  April  4,  1891,  a  contract  was  entered 
into  with  the  Alabama  Dredging  and  Jetty  Company  of  Mobile*,  Ala., 
to  do  the  work  for  20  cent-s  per  cubic  yard.  Work  on  this  contract  was  to 
have  been  completed  on  June  30, 1802,  but  on  that  date  the  woik  had 
not  yet  been  commenced.  Upon  the  application  of  the  contractor  an 
extension  of  sixty  days  to  the  time  of  completion  of  contract  was 
granted  June  28, 1892. 

The  amount  expended  on  this  work  during  the  fiscal  year  ending 
Jane  30,  1802,  was  $41.50  and  ap])1ied  to  oftice  expenses. 

APPIJOIMMATIONS. 

March  3,  1873 $15,000 

Jnne  23,  1874 10, 000 

March  3,  1«75 5, 000 

Angnst  14.  1876 5,000 

Jane  18,  1878 2,000 

Angast  11.  1888 10,00f» 

September  1J>,  1890 10,000 

Motley  sUtteincnt. 

July  1, 1891,  balance  unexpended $11, 415. 67 

Jnne  30,  1892,  amoaut  expended  daring  fiscal  year 41.  50 

Joly  1,  1892y  balance  unexpended 11,374.17 

July  If  1892,  amount  covered  by  uncompleted  contracts I),  700. 00 

Jaly  1, 1802,  balance  available 1 ,  674. 17 

Amoant  appropriated  by  act  approved  July  13,  1892 10, 000.  (X) 

Amount  available  for  fiscal  year  ending  June  30,  1893 11. 674. 17 

(Amount  (estimated)  required  for  completion  of  existing:  project 122. 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  end  in*:;  Jin  m>)^.  1804     32^  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


GOMMRRCIAL  STATISTICS. 

The  shipments  on  this  river  are  principally  farm  products,  lumber,  etc.  Full 
statistics  could  not  be  gotten  for  the  year  1891,  although  an  etibrt  was  made  to  do 
so.  If  full  shipments  of  the  lumber  nad  been  fumishod  the  tonnage  would  have 
shown  an  increase  instead  of  a  decrease  for  1891. 

Jpprojnmate  amomtt  of  freight  of  all  kinds  receired  and  shipprd  by  icater. 

Tons. 

1888 109,900 

1889 217.738 

1890 117,836 

1881 78,572 


K  5. 

IMPROVEMENT  OF  CHICKAHOMINY  KIVKK,  VIRGINIA. 

The  object  of  this  work  is  to  secure  a  elitinnel  11  to  12  fett  dee])  at 
high  watCT  from  Windsor  Shades,  the  lieiid  of  navigation,  to  the  mouth 
of  the  river,  a  diatance  of  25  miles. 
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Id  January,  1891,  au  examinatioa  wm  made  of  nil  the  work  hitherto 
done  with  a  view  to  determtuing  the  permaneoc;  of  the  dredged  chaii- 
nelB  asd  the  portions  of  the  river  in  most  need'of  improvemeiit. 

Very  tittle  Bhoaliog  was  foiiiQd  to  hare  taken  pIao«  in  tiie  cliiiiiiielH 
dredged  since  187S;  tiie  worst  shoal.-i  are  those  near  Old.  Fort,  vVu:h 
have  a  minimum  depth  of  9  to  10  feet  high  water  and  a  miaimuiQ  width 
of  40  to  60  feet. 

A  project  for  the  improvement  of  these  shoals  by  dredging,  under 
the  appropriation  of  September  19,  18!>0,  was  eabmitted  to  the  Oliief 
of  Engmeers  and  approved.  In  aocoi'dance  therewith  propossiN  wme 
invited  and  on  March  'Ji,  1891,  a  contract  was  entered  into  with  <  iRsur 
T.  Caler  to  do  the  work  for  16}  eents  per  cabic  yard. 

Work  under  thk  contract  waa  began  and  completed  in  April,  liidJ, 
ISjtiOO  cubic  yards  of  Diaterial  being  removed  and  redeposted.  | 

The  channel  at  Binn  Bar  was  dredged  00  feet  in  width  for  a  length  aC  i 
1,000  feet.    At  Osborne  Bar  the  chamiel  width  was  increased  from  30.^ 
fyet  to  60  feet  for  a  length  of  670  feet.    At  Old  Fort  Bar  the  di« 
was  dredged  80  feet  wide  foi  a  length  of  660  feet  and  a  point  to 
the  bar,  oO  feet  by  150  feet,  was  removed.    At  Windsor  Shaded T 
channel  40  feet  wide  was  dredged,  1,400  feet  long.     '  "  '     '"  " 
to  not  less  than  0  feet  at  ordinary  low  water. 

APPBOPBIATJON8. 

JnnBl3,1878 i. 

JfftTOhS,  1879 - : LW9V 

JnneU,  1880 3,BW, 

M»»li3,  1881 2.0rtt 

Angosta,  1S82 3.000' 

Angust  5, 18Hfi iJfOO 

Angnit  11, 188H iKO 

September  19,  18aO 2,Z(») 

Money  sfalrment, 

Jnl;  1.  1891,  balance  unexpeuiled *2.i00.Qt 

JniieSO,  18^,  amount  expended  during  flseal  j-eiir %321.7X 

July  1, 1892,  bnlance  unexpeiidcil ■. 18T.31 

Amouut  upprnpriated  by  act  iippnivi'd  July  13,  1892 5,000.00 

.Amount  available  for  flaual  year  ending  Jane  30 


HTATI§TieS. 

i|iAlly  furm  prudiictt,  1iini)>er,  tMto 


A„,,,„. 

Q,uu.llly.  1 

..&i^ 
«. 

-a 
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Approximate  atMunt  of  freight  of  all  kinds  received  and  shipped  hy  wafer. 

Tuna. 

"^^ - 63,652 


K  6. 

DfPROVEMEXT  OF  APPOMATfOX  RIVER,  VIRGINIA. 

The  improvement  of  this  river  was  continued  under  the  project  for 

the  expenditure  of  the  jippropriation  of  $15,000  of  the  act  of  S<*i)tenil)er 

11>,  ISIK).      The  details  of  this  project  are  contained  in  tht*  Annual 

Report  of  June  30, 1891,  and  inehided  work  botli  by  (;(mtraet  and  by 

.  hired  labor. 

Of  the  ccmtract  work,  18  jetties  in  the  south  channel  were  completed 
by  July  4,  1891.  This  work  included  1,730  feet  of  wattle  work,  3(10  fet-t 
of  sheet  piling,  and  18  mats  weighted  with  gravel.  The  channel  widtli 
vaw  reduced  to  200  feet  for  a  length  of  3,500  feet.  The  remainder  of 
the  contract  work  was  completed  September  4,  1S9I,  and  inehided  892 
feet  of  brush  and  pile  dikes  in  Magazine  Bend,  and  at  the  lower  cud  of 
Lieatenaut  Run  Dike;  583  feet  of  Lieutenant  Run  Dike  was  backed  up 
with  brush  to  replace  rotten  sheet  piling. 

The  work  by  hired  labor  included  building  a  dam  at  Steins  Cut, 
strengthening  the  closure  dike  at  head  of  Pu<ldledo(;k  Cut,  and  relill- 
iDg  with  brush  such  dikes  as  showed  settlement. 

The  Steins  Cut  Dam  is  80  feet  long,  8  feet  liigh,  and  10  feet  wide  on 
top,  built  of  earth,  gravel,  and  brush. 

Behind  the  closure  dike  throughout  its  entire  lengMi  was  placi'd  a 
bank  of  gravel  and  brush,  raised  above  ordinary  fresii^t  heij^ht.  The 
length  of  this  bank  was  1,823  feet;  top  width  10  feet,  least  till  J  feet, 
and  greatest  fill  15  feet.  Seven  thousand,  eight  hundred  and  sixty- 
seven  cubic  yards  of  gravel  were  used. 

Some  damage  was  done  to  the  new  work  by  winter  freshets.  Tlie<«'. 
freshets  also  caused  shoaling  on  the.se  bars  at  the  lower  end  of  INuhlh* 
dock  Cut  and  on  Magazine  Bend.  Authority  was  obtained  Jnni»  :>, 
189:!,  for  their  removal  by  hired  labor,  the  use  of  Governmrnt  phmt, 
and  the  hire  of  the  dredge  belonging  to  the  city  of  I'et<i>lMir;4,  \'a. 
Dredging  was  commenced  June  29,  1892,  and  is  now  in  progn-ss. 

APPROPRIATIONS. 

March  3.  1871 $rAK(H)i) 

,Jnue  10.  1S72 4n.(Mi 

Manh:}.  1ST3 S(«.  fwio 

June  2:J.  ls74 -".  •"" • 

Marrb  3,  J >*?.'• :^o.  «^hp 

.Vntfii^t  14.  IMJ) :j<»,<mn, 

.fririe  IS.  J'fTs :;n.(.M)<) 

March  3,  1  >*71» L>n.  (  m  k  » 

.luueU.  1HJ?0 l'n.(MM) 

M»rch3.  iwi -ju.iniO 

AuifuM  2,  18X1' •^•''-  ^"'n 

July  5.  l>S?a -i'^'^Jjy 

An^ui^t  5.  1W»» ^^  '''^[ 

AuKii,t  11.  IK^ \-:'\V\> 

bciitenib»rr  19,  is^i L»,<xw 
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Moneg  ttatement, 

Jnly  1,  t8!)l,  balmco  nnoip<>iii1<!it *tl1,430. 

Jnne30, 18%i,  amonnt  expended  dnrinR  fl^i-nl  yi^r 7,358. 

Jnl7  1, 1892,  balance  Dnexpended 4,Ifl2. 

Jul;  2, 1S92,  outstanding  nabilitiea 2SL 

Jnly  1,1893,  baluioe  aTailable 8,930. 

Amonat  appropriated  by  act  apptOTuiI  July  13,  lt<It2 IS, 000. 

Amonnt  aTailable  for  Gaoal  year  ending  JnneSO,  1893 li^OUX 


COMMKRCIAI.  STATISTICS. 
IFomlaliad  ij  Mr.  \7.  B.  MaiTliwn,  port  viTdeB.l 


d- 

T 

Value  of  fn-lgbta. 

i 

Shipped. 

KewlFed 

tsM 

i 

ss,tei 

s 

ai),»7B 

35,21* 
«l,034 

UTtin 

143.«T3 

ii 

al3,B17 

•sag 

5M,m 

ii 

zao,£5« 
sao,7s«i 

■ifl 

1^ 

J 

IBM 

■■ 

mo - 

mI 

. 
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K  7. 
IMPROVEMENT  OP  INLAND  WATER  R017TE  PROM  NORFOLK,  'tiouuu 

TO  ai.hemarlp:  soi:ni),  north  Carolina,  through  cubbetoi 

SOUND. 

Tills  TOttU',  Ihr  tUe  inn'rovemcut  of  wliich  the  river  and  harbor  aot 
SejiteinbtT  la,  1890,  i-iiiitainr-d  iin  item  of  810,000,  is  composed  (rfir 
eriil  Hivterways,  which  Imvo  heeii  sciiaratoly  aiider  improvement. 

The  EIi>^iibcth  River,  11.9  inilcR  long,  was  ander  improvement  betWI 


•T)iudiiri-rcn<-oin  tbi« 
iiTK'xpi-udcil  July  1. 1H91,  i 
expeuttud  June  30, 1691. 


>i  of  45  cento 


i;d  in  Annual  Bcrportlbrll 
I  in  titat  report  of  Um  wmf 
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W73  and  1878.    At  a  cost  of  840,180  a  channel  60  tVcf.  wUlo  and  «  tVct 
deep  at  law  water  was  secunMl. 

The^'orth  Landing:  Kiver,  17  miles  long,  was  under  ini[)rovenient  be- 
treen  1879  and  1887.  At  a  cost  of  $49,777.34  a  channel  80  feet  wide 
»nd  9  feet  deep  was  secured. 

Curritack  Sound,  Coanjok  Bay,  and  North  River  Bar,  134  miles,  weie 

nuder  iraprovement  between  1879  and  1890.    At  a  cost  of  Sl41,()r)C.l()  a 

<*bannel  80  feet  wide  and  9  feet  deep  was  secured  throngh  the  soniul, 

and  a  channel  of  the  same  depth  40  feet  wide  through  the  bay  and  over 

the  bar. 

The  project  adopted  for  the  entire  route  is  a  channel  80  feet  wide  and 
^  feet  deep  at  low  water  to  correspond  to  that  already  secured  over 
^1  Tie-tenths  of  the  route. 

^larch  24,  1891,  a  contract  for  dredging  was  entered  into  with  Ches- 
t^^r  T.  Caler  of  Norfolk,  Va.,  at  24^  cents  per  cubic  yard.  Work  was 
^gun  uu<ler  this  contract  in  December,  1891,  and  completed  in  Maich, 
^S|i2,  32,308  cubic  yards  being  removed. 

The  dredging  was  done  in  the  Elizabeth  River,  beginning  at  the  Al- 
bemarle and  Chesapeake  Canal  Lock  and  working  down  stream.     Nino 
^hoals,  ha\ing  a  total  length  of  7,950  feet,  were  dredge<l  to  not  less 
^Vian  9  feet  deep  for  a  channel  not  less  than  50  feet  wide.    Another 
^hoal  600  feet  long  wjis  dredged  25  feet  wide  and  a  width  of  50  feet  was 
itmoved  from  a  point  of  shoal. 

APPROPRIATIONS. 

t 

ForSoath  Branch,  Elizabeth  River,  Virginia: 

March  3,  1873 $15,000 

June  23,  1874 10,  (^HK) 

March  3,  1875 H.OOO 

August  14,  1S76 5.0(X) 

JnnelS,  187« 5,000 

For  North  Landing  Kiver,  Vjrgliiiii  and  North  Carolina: 

March  3.  1879 25,000 

June  14,  1880 15,000 

March  3,  1881 7.5(K) 

Augnflt2.  1882 8,000 

ForCafritncK  iSonnd,  Co;inj(>k  Hav,  and  North  Uiv«'r  IJar.  North  ('siroliiia : 

June  18,  1878 ' 20,000 

March  3,  1879 25,  (MM) 

June  14,  1880 25,  (Xk) 

March  3,  1881 .'{0,000 

Au2U8t2,  1882 20,000 

Ju^^S,  18W 5,000 

AugUBtS,  18X6 10.  (KX) 

August  11,  1888 7,5(K) 

For  inland  water  route,  etc. : 

September  19,  1890 10,000 

Money  statement, 

July  1,  1891,  balance  unexpended $9,  1«0.IH5 

June  3C>,  1892,  amount  expended  during  fincal  year H,  7i2. :«» 

July  1,  1892,  balance  unexpended 7:5S.  57 

Axnonnt  appropriated  by  act  approved  July  13,  1802 i^  00<^-  ^^ 

Amount  available  for  fiscal  year  ending  Junu  30,  1893 i^  ^-^-  ^^"^ 

{Amount  (estimated)  required  for  comidotion  of  v.x'M  \u^  pruJcM-t 19.  ^77. 08 
Amount  that  can  be  profitablyexpcndediu  Hscal  ycartiHliii^A.liiin'HO,  l?<94    25, 000. 00 
8ubmitt49d  in  compliance  with  requirements  of  sectiou8  2  of  river  and 
harbor  acta  of  1866  and  1867. 
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[rmn  mi>r<1<  of  AUvntitrlr 


V.  B.  ABMT. 
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MuMre  cfall  kind!  of frt(g\t pa*n»g  thrtmtk  lhl*r*uU, 


'£«••  ui:K  huva  I'l'  ateniiierii  betweeu  Norfolk  auil  Kurtli  CaruUiu  points  vIk  ttl 
route  wan:  cHtabliittiiHl  iliiriii|;  the  year,  but  the  moat  noticeable  ctumge  hubowft 
the  aubntitutiuu  fur  aailiug  veaaelH  of  liargH  with  Imtga  c^xying  CKpacity. 


The  (il>i('f,t  iittjiis  iininovement  is  to  m-i-nre  a  channel  9  feet  deep  M 
»<)  ioet  wide  lioni  Nortli  LaiuHiig  Bridge  to  Fonaby  Islaud,  OnrntV 
hound.  ' 

The  in()io»t  was  cumijleted  June  :W,  ISHi,  since  which  time  the  apK 
iioiiH  iiuvp  wjnsisted  m  lonioving htgs  abandoned  by  rafta.  These  iM 
lant  rpinoved  in  1  )et<?niber,  ]t«9,  and  January,  1890,  sioce  which  til 
HO  W(Hk  lias  been  rfttiiiiied.  jr  > 

RtSi!;,',''^'  "EV"f  ",'"*  ^•""templatc'd  for  tbe  present  are  removal  of  Q 
tSn  is  MwWwiry.  ""        '^  '"■"'  ''"'"'^*'  *°*^  "*>  ^^**«'  »PP«»I«' 

beSSuS^^^^^  *"'""''  «'"tci- route  from  Norfolk  toi 

^^^^r  ,..a,'.see  Animal  Itepoit  of  the  Chief  of  EngiiieerB  for  18SB,i;i 


Miiich  ».  187!< 

Mnrph:t,  Itisi  "' 
August  2,  IHT.'  . . 


July  1,  Itfit.,  bjiaiico  lULcxiiPiiai'U. . 


.'/(Dlf:^   uttlfaiunt. 


;;;;;•? 


Its 


APPENDIX  K — REPORT  OF  LIEUTENANT  BURR.     1097 

Kg. 

MODIFICATION  OF  HARBOR  LINES  IN  SOUTH  BRANCH  OF  ELIZABETH 
RIVER  AT  THE  NAVY-YARD,  NORFOLK,  VIRGINIA. 

CrviL  Engineer's  Office,  Navy- Yard, 

Norfolk^  Va,y  June  13^  1892. 
Sir:  I  resi)e<;tfnlly  forward  herewith  a  tracing  •  from  the  map  show- 
ing tlu*  harbor  lines  as  fixed  by  a  board  of  officers  fi-om  the  Corps  of 
EnjfiDeers,  and  approved  by  the  Secretary  of  War,t  showing  the  lines 
adjai.*eut  to  the  navy-yard. 

Upon  examination  of  these  lines  it  will  be  seen  that  the  project  of  ex- 
teDding  the  quay  wall  south  of  the  entrance  to  the  Timber  Basin  can 
oot  be  carried  out  sis  originally  designed  unless  a  modification  of  the 
lines  may  be  had  at  this  point.  In  blue  is  shown  the  plans  as  Hxed 
npoD,  and  this  plan  should  be  carried  out  in  order  that  a  wharf  with 
sufficient  frontage  may  be  had  between  the  corner  of  the  wall  at  the 
limber  Basin  and  the  angle  where  direction  is  changed. 
Verv  resi>ectfully,  your  obedient  servant, 

U.  S.  G.  White, 
Civil  Engineer  J  TJ,  S.  N, 
Commodore  A.  W.  Weaver,  U.  S.  K., 

Commandant 

Bespectfully  submitted  to  the  chief  of  Bureau  of  Yards  and  Docks. 

A.  W.  Weaver, 
Cam modorej  Comm a  nda  n  t. 

Bureau  of  Yards  and  Docks,  I^avy  Department, 

June  15j  1892. 

Resi)ectfiilly  referred  to  the  Secretary  of  the  ^STavy,  with  request  that 
the  honorable  Secretarv  of  War  mav  be  asked  to  modify  the  harbor 
lines  as  fixed  by  a  board  of  U.  S.  Army  officers  from  the  Corps  of  En- 
gineers, and  approved  by  the  Secretary  of  War  May  9, 1890,  in  order  to 
meet  the  wants  of  the  United  States  navy-yard,  Norfolk,  as  set  forth 
in  the  accompanying  letter  and  plan  submitted  by  the  coinmaiidant  of 

the  yard. 

BT.  H.  Farqtthar, 

Chief  of  Bureau. 

Navy  Depart^ient,  June  21,  1892. 

Bespectfully  referred  to  the  honorable  the  Secretary  of  War,  who  is 
requested  to  modify  the  harbor  lines  as  fixed  by  a  board  of  IJ.  S.  Army 
officers  from  the  Corps  of  Engineers,  and  approved  by  the  Secretary  of 
War  May  9,  1890,  in  order  to  meet  the  wants  of  the  United  States  uavy- 
y^rd,  ^oVfolk,  as  set  forth  in  the  accomi)anying  letter  and  phiu  sub- 
mitted by  the  commandant  of  the  yard,  and  as  recommended  by  the 
Bureau  of  Yards  and  Docks. 

James  K.  Soley,^ 
Acting  Secretary  of  the  Kavy. 


•  Omitted. 

1 8ae  Annual  Report,  Chief  of  Engineers,  1890,  page  1032. 
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[Foarth  indoneDral.] 

Office  Chief  of  ExaiifKEBS, 

U.  8,  Army, 
June  27j  1898. 

Respectfully  retarned  to  the  Secretary  of  War. 
Tlie  Na\'y  Department  request®  modification  of  established  harboi 
lines  in  South  Branch  of  Elizabeth  Biver  at  the  Norfolk  navy-yard. 

The  modification  proposed  is  shown  in  bine  on  the  accompanying 
tracing,  and  is  recommended  for  approval. 

Thos.  LmcoLN  Casey, 
BrigadierOeneralj  Chief  of  EngineerM. 

[Fifth.  iBdoneBMBt.] 

War  Department,  June  SOj  1892. 

The  modification  of  the  harbor  lines  as  delineated  on  the  inclosed 
tracing  is  approved. 

The  honorable  the  Secretary  of  the  Navy  has  been  advised  of  thil 
action. 

J.  M.  SCHOFIMJ), 

Major  Oeneralj  Acting  Seoreiarjf  4(f  iTir* 


APPENDIX  L. 


IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  VIRGINIA,  NORTH 

CAROLINA,  AND  SOUTH  CAROLINA. 


MPORT  OF  MAJOR  W.  S.  STANTON,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1892,  WITH  OTHER 
1>0CUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Stftnnton  River,  Virj^nia. 

I*  fioanoke  Rirer,  North  Carolina. 

3.  PaMinotank  River,  North  Carolina. 

^'  MacKeys  Creek,  North  Carolina. 

^.  Orracoke  Inlet,  North  Carolina. 

1^-  Fishiuji^  Creek,  North  Carolina. 

'•  Painlico  and  Tar  River,  North  Caro- 
lina. 

^-  Contentnia  Creek,  North  Carolina. 

J  Trent  River,  North  Carolina, 
j"-  Kensf  River,  North  Carolina. 
^^-  Inland    waterway     hetwecn    New- 
.      bern  and  Beanfort,  North  Carolina. 
I«*  Harbor  at  Beaufort,  North  Carolina. 
*3«  Inland  waterway  between  Beaufort 
Harbor  and  New  River,  North  Caro- 
ls     ^"**- 
^*«  Waterway  between  New  River  and 

Swanaboro,  North  Carolina. 


15.  New  River,  North  Carolina. 

16.  North  East  (Cape  Foar)  Rivor.  North 

Carolina. 

17.  Black  River,  North  Carolina. 

18.  Cape  Fear    River,   North   Carolina, 

above  Wilmington. 

19.  Cape  Fear  River,  North  Carolina,  at 

and  below  Wilmington. 

20.  Lockwoods  Folly  River,  North  Caro- 

lina. 

21.  Tadkiu  River,  North  Carolina. 

22.  Harbor  at  Georgetown,  South  Caro- 

lina. 

23.  Wiuyaw  Bay,  South  Carolina. 

24.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


United  States  Engineer  Office, 

Wilmington^  X,  0.,  July  .9,  1892, 

General  :  I  have  the  honor  to  transmit  herewith  Annual  Reports  for 
the  ttscal  year  ending  June  30, 1892,  uj^on  the  works  of  river  an  ( I  harbor 
Jnprovement  under  my  charge  during  the  last  six  months  of  that  year. 
Very  respectfully,  your  obedient  servant, 

W.  S.  Stanton, 
Major ^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Oasey, 

Chief  of  Engineers^  U.  S.  A. 


L  I. 

IMPROVEMENT  OF  STAUNTON  RIVER,  VIRGINIA. 

The  improvement  has  been  restricted  to  two  sections,  where  it  was 
r)st  feasible,  separated  by  an  interval  of  20J  miles,  and  aggregating 
miles  in  length. 
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LOWER  SECTION. 

Thn  lower  section  begins  at  Eandolph,  24  miles  above  the  Gonflnenc 
with  the  Dan  (foiming  the  Roanoke),  and  extends  up  31j^  miles  to  Broo 
Neal.  ^'  It  is  from  260  to  500  feet  wide,  with  banks  12  to  22  feet  higl 
and  subject  to  freshets  of  from  30  to  43  feet  height.'' 

Its  improvement  was  eonHnenee<l  in  1879.  It  then  had  ^^an  ayerag 
slope  of  1.13  feet  ])er  mile,  and  a  general  channel  depth  of  4  to  6  feet  i 
low  water  except  at  about  18  rock  ledges  or  shoals  where  it  was  onJl 
about  1  to  2  feet  at  low  water,''  and  it  '*  was  then  navigated  bybatMi: 
at  all  times  and  at  mean  winter  water  by  one  steamer  of  U  inohfi 
draft/' 

The  project  of  1870,  continued  without  modification,  proposed  t 
secure  a  bat^'aux  channel- way  35  feet  wide,  2  feet  deep  at  low  waiv 
an<l  of  not  over  10  feet  slope  per  mile  for  the  31^  miles  ftom  Bandog 
to  Brook  Neal. 

When  work  ceased,  under  charge  of  Mr.  S.  T.  Abort,  United  Staif 
agent,  ()(*toht4'  18,  1880,  the  proposed  navigation  had  been  obtained! 
2i)h  miles  of  its  middle  portion,  and  the  section  of  31^  miles  firom  Btt 
dolph  to  Hi'ook  Neal  had  a  fairly  cleai*ed  channel  for  steamers  of  2  ft 
draft  and  about  25  tons  burden. 

The  whole  amount  expended  separately  for  the  improvement  of  11 
section  is  $37,500. 

UPPER  SECTION. 

Tlie  upper  section  begins  at  the  Virginia  Midland  Bailroad  hiidi 
76  miles  above  the  confluence  with  the  Dan,  and  extends  up  23^]0e 
to  Pig  Kiv(T.  '*  It  is  about  150  to  300  feet  wide  and  subject  to  frab 
of  from  20  to  30  leet  height;* 

Its  improvement  was  comuKMiced  in  1^^83.  It  then  had  "ao  avert 
slope  of  4.;^  fret  per  uii\o  and  a  general  channel  depth  of  over  2  feet  at  or 
nary  stages  of  water,  excei>t  at  about  30  rock  shoals  where  it  wasoi 
0.4  feet;*  and  it  *'  was  then  navigated  by  8  bateaux  of  20  inches  dn 
each  about  12  tons." 

Tlie  project  of  1883,  as  nKHlified  in  1884  and  1887,  proi)osed  to  seo 
*^  a  bat<*aux  channel  way  ol'  14  feet  breadth  and  IJ  teet  depth  at  1 
water''  over  the  entire  section. 

Wh<*n  work  <-eased,  und(T  charge  of  Mr.  S.  T.  Abort,  United  Bti 
agent,  September  18,  188S,  the  proposed  navigation  had  been  obtaii 
for  18^  miles  above  the  Virginia  ^lidland  Kailroad  bridge,  making  ni 
gation  for  j)()le  boats  fairly  good  over  the  entire  section  up  to  Pig  Bt 

The  whole  amount  expended  separately  for  the  improvement  of  i 
section  is  $7,000. 

Xo  work  has  been  done  upon  the  imi)rovement  of  either  aectJonfll 
the  dates  above  given. 

The  following  letter  by  Capt.  Bixby,  Corps  of  Engineers,  at 
date  in  charge  of  the  improvement,  gives  the  condition  of  both  secti 
and,  with  its  indorsements,  explains  the  present  status  of  thdr 
provement. 

United  Statks  Kxgineer  OpncnL 

fVilwingtou,  X  C\,  October  StfU 

Gknebal:  The  iniprovement  of  tho  Stnnnt<m  Kivcr,  Virpuia,  was  plaoed't 

hands  on  the  lith  of  November,  18(10.     Almut  tlint  tiiiio  an  appropriatioii  of  MLtt 

came  available  for  use  on  this  work,  this  ninount  liavin^  l,ocn  appropriatoa  b 

act  of  Cou|;ros«  of  19th  .Sfpt<?n)bcr.  ISUO.     lli-h  water  from  that  time  onwaii 

Touted  any  work,  or  even  examination  of  past  work  np  to  the  present  montiu. 

In  my  annual  report  for  the  liscal  year  «n<ling  June  30,  1891,  I  stated  tlutf 
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Lallow  ilraft.  riM-ky  botti.iii.  >t«'<*ji  >ht\w  at  Irdiii's.  vaii:i)»l«.'  >i:n;f  of  wjitt-r,  and  tin* 
'xistt-noe  now  oftwo  railroads  in*ar  thr  iiiain  .shi]i]iiii:;  ]»i>rii«iii>  of  tin*  rivi-r  ]»a>iii. 
vndrred  quite  donlittnl  the  advaiitai***  and  o«'<iiMiiiiy  ot  luitht-r  JnipiDVfnii'nt  o|'  tin' 
[i.ivigatii»ii  of  this  stream  at  tlie  ]»^•^««•nt  tiini',  and  1  iv<nninii>nd  tliaf  iiii  fnrtlur  aji- 
priipriatioiiA  b«*  niudi'  nntil  afltT  siu-rijil  cxaniiuatinn  ol'  tin-  ivsnirs  of  past  work  and 
the  cos»T  and  i>ros]HTfivp  Ixiii'lits  of  inrnie  work."    1  liavr  uow  JiiHt  ivtnrnofi  fmni 
tx.'imiuatioii»  of  till' ontii't.'  li'Uijtli  of  tin*  ]n»rtit»n  of  tin*  riviT  nniliT  iniproMnnMit. 
thifi  cxaiiiinatiou   havini;   been   inndo   liy  inystdf  in   |H'r«:on   in   a   "iinall  skitf,  at  a 
itai;«i  of  uTiout  1  foot  i»iily  alii»vt*  di'ad  low  \\alor.  this  liiintr  the  lowivst   staj^o  of  tln» 
prt'jient  y<faT  and  a  sta^e  w«dl  allowin.t;  a  raroful  4'\-:tniination  id'  \\w  present  ntatns 
of  the  navigation  facilities  of  this  rivi  r.     As  a  nsnlt  of  this  i*xaniination  I  hMvent>\\ 
t'}  rei-oniuiend  that  the  further  iniproveinenr  of  this  stnain  livstop]ied.  that  the  fnnda 
now  in  hand  Ik*  returned  to  the  Treasury,  and  that  no  further  funds  l»e  made  avail- 
able for  this  purpose  at  ]»resent. 

Thf  reasons  for  this  reeonimendatiou  will  be  e\  ident  from  ihe  following;  brief 
stai<:UK'nts.  The  present  improvement  of  this  river  extemls  over  two  serf  ion.s — an 
npl»er  one.  from  Pijr  Kiver  down  to  Staunton  Kivi-r  Station  on  th«'  Virt-inia  Mid- 
Miflhiud  Kailroad.  and  a  lower  Heetion  from  I^rook  Neal  down  to  I^mdolph  Station, 
on  th**  Kiclunond  and  Danville  Itailroad.  (Maps  of  these  seetions  are  shown  on 
pages  8:i»»  of  the  Annual  Report  id*  the  Chief  (»f  En«rini'«'rs  for  INKS  and  TSii  id*  the  KN-- 
port  for  iK^i.  anil  the  history  of  their  ori«{inal  eondition  ami  of  ]i:iNt  ojierations 
thuri'on  i*»  bri«'tly  .-tateil  in  my  last  annual  n-port  on  this  riM-r.  now  ]irintin;:.  > 

llie  upper  M-etion  of  the  river,  by  its  shallow  draft,  roiky  bottom,  and  stt-ep  slope, 
isiiiij»ra«tii;:ible  for  freijurht  8ti'amboats  unless  dammeii  and  lorkcd  i-very  tV'W  inih-* 
tLroush  its  entire  len«;th.  but  it  maybe  used  by  the  ]>ole  bojits  or  bnte.inx  for  whieh 
tbepreH'iit  apjiroved  improvement  was  ]d:inned.  The  TT.tHKJ  alreajjy  spent  on  iliis 
»ei:tHin  of  the  river  has  ojiened  a  fairly  Kood  navigation  for  sueh  pide  boats  all  the 
Vay  up  t^  I'ijj  River,  at  least  jrood  enruigh  to  be  u>ed  adv:inta;i«MHi>l\  liy  Mieh  boats 
if  water  transportation  wi-re  in  demand.  When  this  im]>rt>vein«-nl  w;is  started  there 
^ere  mines  near  Pi;:  IJiver  and  at  See«ville  flU  nnles  below  i  whieh  wi-re  seekinir 
Water  transport  ion  for  their  output. 

To-day  the  nei^hhorin^  railroad  has  extended  a  branch  up  to  the  nn'ii»-s  near  Pii; 
iSiver.  and  the  water  transportation  is  no  lon<<:er  in  (b>mand  for  the  IMk  Kivrr  out|int. 
Uor  for  any  other  freights  on  the  10  miles  down  to  Seesville.  At  Src^N  ille.  h<»wever. 
two  mines  have  been  for  some  time  in  operation  and  two  more,  are  oiienini;,  ami  tln-ir 
product  (about  ??i<,(KX)per  year  at  present,  ]>erhai»s  .iilli.DOt)  by  next  year)  ^ofs  ilown 
the  river  by  pole  boats  7  miles  to  the  Staunton  Kiver  Station  on  the  Viruinia  Mid- 
land Railroad.  The  pole-boat  ehannel  of  theM=«  7  miles  is  in  fairly  itimmI  jondititMi 
and  the  two  pok*  boat*  now  there  can  easily  make  a  round  trip  ea«h  day  and  <'any 
all  the  freijiht  now  ottered  to  them.  "While  the  ehannel  miji^ht  be  matle  a  little  lut- 
t*T  in  f»ne  or  two  ]>]aee.s,  still  the  boats  have  not  }»een  preNente»l  from  rnnninLr  evt-n 
at  low  water  diirini;  the  past  two  years.  As  there  is  no  ^eneial  ronimerei'  at  .ill  on 
ihii*  upper  section  of  river  from  Pi^  Kiver  to  the  Virginia  Midlan«l  Railroad.  a>  all 
work  of  imjirovement  by  the  United  States  is  for  tin'  benefit  nienlx  of  one  or  \\\n 
:-orporatiou8.  and  as  the  ehannelwny  ia  already  e<|ual  to  the  eoimntrei*  nf  the  n<-\t 
!i«:Veral  ye;ir«,  I  am  of  the  opinion  that  it  is  no  lonuer  ndvanta<;ii>us  and  ernnonii<  al 
to  the  I'nited  States  to  spend  any  mi»n*  nnmcy  on  this  upper  sci'tion  «d*  thf  livi-r  and 
that  it  is  therefore  not  worthy  of  further  improvenn  nt  at  pn-Ni-nt. 

The  lower  .section  of  the  river  from  Hmok  N«'al  d«»wn  to  Ran«b»lph  "Station,  on  the 
Richmond  and  Danville  Railroad,  by  its  shallow  draft,  roi-ks    lM>!i«>ni,  and  <•«  <  a 
clonal  rock  letlges,  1b  not  jiiactieahle  for  navigation  by  l'rei;;ht   Hii-.-mdMiat^  nf  any 
zrettt  fii/e.  nnlesfi  it  wen*  dammed  and  loi'ked  at  three  or  four  pla«  t-^.  at  an  evpi-n^c 
Tar  beyond  the  present  demands  of  its  commerce;  but  its  jMrinih-  Kinp.- allow -^  nf  it** 
l>eing  utilized  for  navigation  by  8mall  stem-wheel  freight  steandioat'*.  >a.\   .'.n  t««t 
long,  10  feet  wide,  and  of  2  feet  ilraft  or  25  tons  burden.     'J'he  :?:{7.'Mmi  :ilri-ad.\  spi m 
Qpoxi  this  section  of  the  river  has  opened  a  fairly  ^ood  na\  i^^ation  tor  .-^mh  .^iiaiii«  is 
dl  the  way  from  Brook  X«*al  to  Randolph,  at  h-a^t  ;;ood  <'noii'ili  to  In-  m-.««1  ail\  an- 
rajre<iusly  by  sneli  steamers  if  water  transportation  were  in  unod  dt-niand.     \\  In  ti 
this  improvement  was  started  there   were  lar^^e  valuable  pl;intatinns  all  aloML  tin- 
riv-r  and  no  way  of  sending  their  gooils  to  thi*  neare.st  railroad  «'\e<'pt   b\  il>«-  mm  i 
>r  by  a  very  long  haul  overland.    To-day  a  new  railroad,  tin-  J.MKhbni:^  and  1mm 
brim'  cri>«**e8  the  iriver2  ndlej*  bidow  Broidv  Neal  ami  runs  within  almui  a  niih'  nt"  tin' 
nver  for  4  miles  farther  downstn-am  to  Clarkton  Station.     Thi^  nndii-  nnni«  •--  n  \ 
my  further  improvement  of  the  river  aboxf  Clarkton.     Tli«-  l''»  mil.  n  tioMi  *  l.tiKinii 
lown  to  Randolph  are  thertd'ore  the  only  ])«irtion  of  i\\\<  Ionmt  xf*  ii«>n  \\li«»>«'  na\  i 
irat ion  !•*  Worth  considering;  at  ]>resent.     Vi'hile  the  ehannri  nii^ihl   br  niado  a  lit  sh- 
Utt*  rthan  at  prrst-nt.  ^till  the  present  ste.'inurhas  iu-en  in  n«««-  t'ov-ilnint  a  >«ar,  and  h.i-' 
n«"»t  be»'n  jirevmted  Irom  running  a  round  trip  o\<r  tin-  ri\«  r  an\  d;i.\ .  •  *.•  n  ist   h'u 
w:it«-r.  when  fn  i;:ht  wa>  otb-nd  to  it.     Jint  the  fiei;r|,is  ha\«'  nt»t  Krpt  tbi-  -i-ini:!'- L*r» 
ton  boat  bn«y  more  than  half  the  time.     .Mohmimt.  this  «.ii  f  i«Mi  ot'  iln-  » iN«  r  i-  now  in 
splendid  eondition  for  pole-boat  use,  and  ibis  sti-amer  and  a  Uw  p«d«-  boats  ran  easily 
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carry  all  the  commorce  in  sight  and  all  the  probable  prospective  commerce  for  n 
years  to  come.  The  total  freights  carried  by  the  present  boat  during  1880  (a 
year  on  account  of  freshet«)  was  only  about  800  tons  ($31,000),  and  that  of  the  ] 
ent  year  (a  good  crop  year)  is  estimated  at  less  than  twice  that  amount.  As  fhx 
work  on  this  river  will  be  very  expensive  in  proportion  to  the  results  to  be  ^ 
therebv,  aud  as  the  present  chanuelway  is  alreatly  equal  to  the  comuierce  of  the 
Hoveriii  years,  1  am  of  the  opinion  that  it  is  no  longer  advantageous  and  ec4>noD 
to  the  United  States  to  spend  any  more  money  on  l^is  lower  section  of  the  river, 
that  it  is  therefore  not  worthy  of  further  improvement  at  present. 

As  these  two  sections  of  the  Staunton  River,  Virginia,  are  the  only  sections  oi 
river  for  which  appropriations  have  been  made  by  Congress,  and  as  neither  of  i 
is,  in  my  opinion,  worthy  of  iVirther  improvement  at  present,  I  have  to  reoomn 
as  above  that  the  further  improvement  of  this  river  be  stopped ;  that  the  plant 
other  property  belonging  thereto  be  sold ;  that  the  proceeds,  together  with  the  o 
available  ^nds,  be  covered  into  the  Treasury,  ana  that  no  further  funds  bo  n 
available  for  this  work  at  present. 

Very  rospectfullv,  your  obedient  scrvauti 

W.   H.   BlXBY, 

Captainf  Corps  of  Enginem 
Brig.  Gen.  Thomas  L.  Casey, 

Chirf  of  Engineers,  U,  S,  A, 

[First  indorscmeiit.] 

Office  Chief  of  Engineers, 

U.  S.  Akmy, 
November  6,  M 

Respectfully  referred  to  Col.  W.  P.  Craighill,  Corps  of  Engineers,  Division  Eugio 
Southeast  DiviRion,  for  remark. 
By  command  of  Brig.  Gen.  Casey : 

H.  M.  Adams, 
MajoTf  Corps  of  Enginm 

[Second  indorsement.] 

U.  S.  Engineer  Office, 

9  Pleasant  Street, 
Baltimore^  Md.,  Xovemher  9, 189. 

Respectfully  returned  to  the  Chief  of  Enprinoers,  U.  S.  A.  I  went  over  the  Sti 
ton  River  with  Mr.  Al)ert  shortly  before  his  relief  from  duty  as  United  States  as 
In  an  indorsement  on  a  coniuiuuioatidn  of  June 2, 1890,  from  Mr.  Abert  to  the  Cm 
KngiiuMTR,  I  Btated  "Tliis  is  one  of  tlio  rivers  of  which,  in  my  opinion,  the  impn 
nient  should  not  he  continued  by  the  Tnited  Stiites." 

I  am  still  of  the  same  opinion  and  therefore  a«jjee  fully  with  Capt.  Bixby  ill 
reconnnendations,  except  that  it  may  be  expedient  to  refrain  from  a  sale  of  the  p! 
until  Conj^ress  has  had  the  opportunity  to  further  consider  the  subject  of  thi 
provement. 

W.  P.  Craighiix, 
Colonel,  Corps  of  Engintm 

[Third  indorricment.] 

Office  Chief  of  Engineers, 

U.  S.  Armt, 
Kovember  10,  M 
Respectfully  returned  to  Capt.  Blxby. 
The  views  of  the  Division  Engineer  are  approved. 
To  be  noted  and  returned  to  this  oftice. 
By  command  of  Brig.  Gen.  Casey: 

H.  M.  ABAMSy 
Major,  Corps  of  Engiim 

The  disposition  to  be  made  of  the  plant,  valued  at  $G50^  awaits 
action  of  Congress  on  the  foregoing  reconnnfMidatious. 

Amount  expended  separately  on  lower  section $3^ St 

Amount  expended  separat^'ly  on  up]>er  se(;tiou TiA) 

Amount  expended  since  the  consolidation  of  tiiL*  accounts  <iii  liorli  hcc- 
tions 


Total  cxpcuibMl  upon  tlie  ini])n}vement  1o  June  oO,  18U2 ^lH 
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Money  statement. 

July  1, 1891,  balance  unexpendeil $7, 98 1 .  74 

Jnnc  30, 1892,  amount  expended  during  fiscal  year 117. 00 

July  1, 1892,  balance  unexpended 7, 8.'W.  74 

Jnlyl,  1892,  oiitutanding  liabilities 111.  74 

July  1,1892,  balance  ayailable 7,800.00 


Amonnt  (estimated)  required  for  completion  of  existinic  project 50, 200. 00 

Amoiuit  that  can  be  profitably'  expended  in  fiscal  yenrendiiiir  J  une  30, 189^1        {*) 
Snlmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I  harbor  acts  of  ltiG6  and  1867. 


Staunton  River ,  Virginia, 


APPROPRIATED. 


Dat«.  Amount. 

?Bth3.1^79 $5,000 

5»filMn ,  7.500 

fMth3.W81 :  6,000 

*"ini»J  2. 1882 1  T.IHM) 

'X^i.l'*! ■  5.000 

f  n?a!it  .V  18u« ,  10,000 

AnR»tll,l'»? :  5,000 

oeiitfiDlM-r  1M81W 8,000 


A>fgregate. 


$5,000 
12.  .500 
17, 500 
24. 500 
29,5<X) 
30,  5i)0 
44.  5()0 
52,  5«M) 


EXPENDED. 


Finral  year  ending  Jane  30 — 


j     During!; 
I        year. 


1881. 

i»4. 

J885. 

ISM. 

1W7. 

MK.. 

1M».. 

ifm.. 


$3, 
4. 
8. 
1. 
4, 
2. 
1, 
3. 
6, 
3. 

o 


897.62 
636.75 
727.66 
998. 14 
648.47 
940.94 

830. 59 
924.27 

071. 60 
349.14 
280  35 
238. 47 


Aggregate. 


$3, 897. 02 
8.  r):u.  37 
17,202.03 
19.  2«i>.  17 
23,  W)8.  ft4 
2«.  8."»'<.  r>8 
2ri.  (WO.  17 
32.013.44 
38.  085. 04 
42, 0:U.  18 
44.314.53 
44,. 553. 00 


L  2. 


DfPEOVEMENT  OF  ROANOKE  RIVER,  NORTH  CAROLINA. 

The  Roanoke  is  formed  by  the  Staunton  and  Dan,  wliieh  rise  in  the 
Blue  Kidji^e. 

From  their  confluence  to  its  mouth  at  Albemarle  Sound  its  len^jtli  is 
198  miles. 

Forme<l  in  the  easterly  part  of  the  middle  undulating  belt  of  North 
Carolina,  its  course,  from  the  head  of  navigation  at  Weldon,  lies  south- 
easterly aci-oss  the  low  and  level  expanse  of  pine  forests,  intersected 

•A  rcooiDDieiidatiou  that  work  be  diacontiuueil  under  project  was  approved  by 
the  Chief  <ir  Kngiueers  NoveuilHT  10,  1891. 
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by  cypress  morasses,  tliat  embraces  about  3,000,000  acres  of  the  eastc 
])art  of  the  State. 

It  is  nontidal,  Albemarle  Sound  being  a  body  of  fresh  water  "w 
no  lunar  tides.  The  surface  of  the  sound,  however,  at  the  river  moi 
is  laised  and  lowered  respectively  by  protracted  northeasterly  si 
soutli westerly  winds  which  cause  extreme  fluctuations  of  about  2  fi 

Freshets  in  the  river  are  frequent  and  sudden,  causing  an  extre 
recorded  rise  of  50  feet  at  VVeldon,  20  feet  at  Korfieeto  Ferry,  s 
about  0  feet  at  Jamesville. 

From  Weldon  down  111  miles  to  Jamesville  it  overflows  its  bai 
and  submerges  large  areas  of  bottrnn  lands,  which,  before  the  ^ 
fioni  Halifax  down  53  miles  to  Hamilton  were  protected  by  levees  n 
much  out  of  repair. 

From  its  mouth  18  miles  to  Jamesville  its  width  is  from  one-third 
one-half  mile,  its  d(»ptb  at  low  water  not  less  than  27  feet,  its  1 
nuiddy,  and  its  current  sluggish.  From  Jamesville  up  49  miles  to 
diau  lligliland  Bar  its  width  is  IMH)  to  350  feet,  its  depth  not  less  tl 
15  feet,  its  bed  in  the  chauu(0  of  cf>arse  sand,  and  its  current  at  1 
water  li  to  2  miles  per  hour.  From  Indian  Highland  Bar  up  51  mi 
to  Halifax  its  width  is  fnnn  X50  to  450  feet,  its  bed  in  the  ehanne 
<*oarso  sand  w  ith  numerous  sand  bars  and  three  of  coarse  gravel  I 
bowhlers,  nanu'ly,  Indian  Highland  Bar  and  Big  and  Little  Ro< 
Bars  immediately  above  and  below  ]Sorfleets  Ferry,  its  depth  at  1 
water  being  about  10  feet  in  the  p(K)ls  and  2i  feet  on  the  bars,  and 
current  at  low"  water  from  1  to  1^  miles  per  hour. 

At  Halifax  tlie  first  bar  of  rock  is  met,  extending  from  the  right  ( 
<*oncave  bank  about  halfway  a<Toss  the  river,  thence  9  miles  to  the 
railroa<l  ])ier,  1  mile  below  Wehbm,  the  bed  of  the  channel  is  of  sa 
its  width  400  to  500  I'vvi,  its  depth  at  low  water  3  to  5  feet,  and  it«  c 
rent  about  I  mile  i)cr  hour.  From  the  bridge  piers  1  mile  to  the  rap 
and  head  of  uavigati(m  at  Weldon  its  bed  is  of  rock  and  its  depth 
low  watitr  2^  to  3  fec^t. 

Its  banks,  about  GO  feet  in  luMglit  at  AVel don,  descend  to  about 
UH't  at  Janiesvilh*.  whence  to  its  nunith  the  river  flows  throngl 
cyi)ress  swamp.  The  banks,  not  only  concave  but  straight,  for  stretc! 
of  several  hundred  yards  often  (!ave  badly  alter  freshets,  preeipitat 
standing  trees  into  the  river  and  entailing  perpetual  repetition  of  ch 
ing  the  river  of  snags. 

VVhen  the  United  States  commenced  the  impiovem(»nt  of  the  riva 
1872  its  navigation  by  vessels  of  10  leet  draft,  as  great  as  can  bee 
ri(Ml  through  the  Albenuirle  Sound,  was  embarrassed  by  the  wreck  of 
gunboat  Soufhjicltl^  sunk  by  the  ram  Albomarlv^  i\  miles  above  the  moo 
by  three  rows  of  piles  extcMiding  across  the  river  at  Tallow  Islanc 
miles  higher,  and  by  a  row  of  s<hooners  lilled  with  stones  and  scatt 
at  r»road  Creek,  13  miles  above  the  mouth.  These,  with  like  obsti 
tions  at  other  points,  which  did  \\(\\  in  1872  interfere  with  navigati 
wen*,  all  placed  in  the  chann<'l  during  the  war. 

Below  Indian  Highland  Bar  the  channel  wagi  also  somewhat 
structed  by  leaning  trees  and  by  siuigs  for  vessels  drawing  10  ieet^i 
low  which  depth  masses  of  snags,  logs,  ami  stumps  were  lodged  ill 
])0(»ls.  From  Indian  Highland  I>ar  02  mih's  u])  to  Wehhni  the  Ifl 
channel  dej)th  on  tlu>  bars  was  about  5  feet  during  eight  months  an 
ally,  but  was  rciluced  to  2  feet  during  the  aurnial  season  of  extreme! 
water,  and  the  whole  02  miles  oi"  tlu^  river  were  badly  obstructedr 
snags,  logs,  and  stum])s  and  leaning  au<l  overhanging  trees.  \: 

With  appropriations  made  annually  from  1871  to  1874,  both  iuelnfll 
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1882,  1884,  1886,  1888,  and  1890,  Hgfrrej[,'atinfr  *i;58,000,  tlie  im- 
fient  of  the  river  has  beeu  in  progress  uri<ler  the  project  of  187l* 
ire  at  all  seasons  of  the  year  an  nnobstriicted  clianiiel  witli  a 
ridth  of  50  feet  fipom  the  mouth,  129  miles,  to  Weldon,witIi  a  depth 
jast  10  feet  67  miles  up  to  Indian  Highland  Bar,  and  of  at  least 
62  miles  farther  to  Weldon,  by  removing  the  war  obstructions, 

fallen  and  overhanging  trees,  sand  bars  and  ledges,  by  dredging, 
[istruction  of  training  dikes,  and  blasting,  at  an  estimated  cost 
9,000. 

war  obstructions  were  long  ago  removed,  and  the  depth  on  In- 
lighland  Bar,  originally  not  more  than  5  feet,  waa  increase<l  by 
nstruotion  of  training  dikes  to  7  feet  at  low  water.  Then  a  chan- 
bs  imi>erfe<:tly  clearer!  of  snags,  logs,  and  stumps  wherever  they 
ound  from  Weldon,  111  miles,  to  JameM-ille,  to  iK'rmit  vessels  t^> 
rough,  after  which  the  cleared  channel  was  widened  to  100  feet 
ore  thoroughly  cleared  to  the  depth  of  10  feet  up  to  Hamilton,  7 
hence  to  Big  Rocky  Bar,  and  to  the  natural  deptli  thence  to 
)n. 

nnels  to  the  depth  of  5  feet  and  width  of  115  feet  and  lengtli  of 
700  feet,  and  to  the  width  of  184  and  length  of  about  440  feet 
flredged  respectively  through  Big  Eocky  Bar  and  Little  Korky 
ilion  which  the  least  depth  of  water  wa>s  about  2^  feet,  and  some 
ug  was  done  to  remove  the  liigher  i>oints  of  rock  from  the  chan- 
t  Halifax  and  Weldon. 
indorsement  of  May  14, 1890,  from  the  office  of  the  Chief  of  Engi- 

*(>,0(K)  were  allotted  for  application  to  drwlging  a  cut-ott*  1,100 
I  length  at  Shad  Island  Bend,  29^  miles  above  th<*  mouth  of  the 
of  which  about  )^1,000  were  a])plied,in  July,  1890,  to  clearing  the 

trees  and  stumps  and  in  dredging  a  cut  23  feet  wide,  7  feet  deep, 
ut  the  level  of  low  water  and  150  fe^*t  long  when  the  work  was 
iile<l.  Its  resumption  awaits  the  conveyance?  to  the  L^iited  States 
*  to  the  site. 

cut  will  be  dredged  with  the  remaining  85,000  of  the  $0,000 
d  only  to  a  partial  cross  sei^tion  of  the  channel  desired,  leaving 
e  enlarged  by  scour. 

lM*nd  is  a  double  one,  very  sharp,  and  very  seriously  embarrasses 
ition  by  the  larger  steamers  on  the  river. 

ing  the  fiscal  yeai'  which  ended  June  30,  1892,  from  Edwards 
down  41  miles  to  Hamilton,  the  river  has  been  entirely  cleared 
g:>  to  its  full  width,  and  to  the  depth  of  7  feet  24  niih's  down  to 
ra,  and  of  9  feet  the  remaining  17  miles  to  Hamilton,  and  tlu^ 

trimmed  of  all  overhanging  trees  and  limbs  throughout  the  41 

[j^ging  and  bank  trimming  were  discontinued  iMarch  30,  1892,  to 
e  about  $5,000  for  application  to  di-edging  the  cut-off  at  Shad 

Ben<l  as  soon  a6  title  to  the  site  can  be  secured. 

months  of  Ai>ril,  May,  and  June  were  devoted  to  tboroii^^ldy 
tng  the  plant  at  Palmyra. 

magnitude  of  the  obstructions  to  be  rem(>ved  ti-oni  channel  antl 
and  their  location  and  extent  along  tlu*  river  ar(»  not  suscf^ptiblo 
i  ap]»roximately  accurate  definition;  tlie  time*  when  wmk  can  be 
lid  the  period  whi(fh  it  will  consume  are  rendeie<l  very  uncertain 

tVet|Ucnt  and  sudden  freshets,  and  work  is  rurthor  hani|K'red  by 
1  healthiness  of  the  h>w- water  season  when  it  can  best  be  done, 
lire  himself  against  loss  under  such  conditions  a  contractor  must 
!e  a  wide  msirgin  in  price,  while  the  ne<*essity  for  eflicicnt  inspee- 
nuhl  duplicate  the  cost  of  »ui>erinteikleuce,  and  the  obstructions 
£5G  92 70 
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coiiM  not  lu*  by  roll  tract  80  rejulily  removed  in  the  order  reijuired  bj 
tlio  interests  of  nnvipition. 

AH  work  during  the  year  has,  tlierefoi'e,  been  done  by  hired  laboi 
with  Unite<l  States  i^lant. 

The  (h»tails  of  the  work  during  the  tiseal  year,  plant  used,  and 
obstructions  reinove<l  from  the  river,  are  fully  given  in  the  appended 
report  of  Mr.  Charles  Schuster,  who  has  l>eeu  throughout  the  year  aud 
for  tlie  five  years  preceding  in  innncdiate  charge  of  the  work,  which  Ik 
has  vciv  J'aithfully  and  ettici<Mitly  conducted. 

At  the  date  of  this  report  tlie  condition  of  the  river  is  an  follows: 

For -oof  the  44  miles  between  Jann'sville  and  Hamilton  navigation 
is  much  obstnicted  by  overhanging  trees,  and  boats  are  annoyed  ill 
going  downstream  by  snags  outside  of  the  <*hannel  100  feet  wide  thfll 
was  clcar(*d  thnmghout  tlie  25  miles.  Klj^ewhere  from  Weldon  to  the 
river  mouth  it  is  unobstructed  by  leaning  trees  from  its  banks,  and  il 
cleared  of  snags,  logs,  and  stum]>s  to  a  de]>th  not  exceeding  5  feetal 
extreme  low  water  from  Weldon  to  Indian  Highland  Bar,  and  to  flu 
depth  of  10  feet  at  extreme  low  water  thence  t^»  its  mcmth. 

At  Spring  (iut  r»ar,40  miles  below  Weldon,  the  depth  at  extremehm 
water  is  only  2^  feet  lor  a  distance  of  loO  feet,  and  at  Looking  Olai 
Bar,  ifG  miles  below  Weldon,  the  5-foot  channel  at  extreme  low  watfl 
is  at  three  points  only  70,  40,  and  ♦^O  feet  wide  respectively,  elsewhajj 
fnmi  Indhin  Highland  Bar  25  miles  u]>  to  Halifax  there  is  a  clearti 
channel  over  all  bars  of  good  navigable  width  and  not  less  than  5ftl 
deep  at  extr(»me  h)w  water  as  prescribed  in  the  project. 

Hut  in  the  11  miles  from  Halifax  up  to  Weldon  the  5-foot  chanudl 
iiit(»rrupted,  first,  by  a  bar  at  Halifax  2,450  fe^t  across,  1,800  feeti 
which  are  of  sand  upon  which  the  dejith  is  but  about  3  feet,  andOl 
feet  of  which  are  of  rock  upon  which  tlie  depth  is  but  about  3.7  feet  I 
extnnie  low  water;  second,  at  the  old  railroad  jner,  1 J  miles  bete 
Wehlon,  by  a  sand  bar  sno  feet  across,  ui>oii  which  the  depth  at  « 
trenu'  low  water  is  nbout  2  I'eet;  and  third,  by  a  bar  of  rock  extendio 
t'roni  the  old  Wehlon  Ferry  2,850  feet  to  old  Weldon  Lauding,  up( 
wliich  tlie  depth  at  extreme  low  water  is  only  abf)Ut  1  foot.  Elsewhe 
between  Ihilifax  an«l  Weldon  the  <-hannel  is  not  less  than  5  feet  del 
at  extreme  Jow  water. 

The  ))anks  of  thest*  11  miles  an*  swampy  and  not  settled,  and  Hi 
trallie  on  that  part  of  the  river,  with  railroad  communication  betwe 
Wi'idoM  and  Halifax,  would  be  so  small,  and  the  cost  of  attaining  5^ 
depth  pres<*ribed  in  tlie  contract  wouhl  be  so  great  b}'  cutting  throo« 
the  bars  of  sandaiid  rock,  the  continuance  of  the  improvement  betwe 
Ibilifax  and  Weldon  is  of  doubtful  exiKMliency  and  will  be  uiadet 
subject  of  a  special  rei>orl. 

Omitting  these  upper  11  miles,  the  cost  of  (Munjdeting  the  project 
1S72  thn>ughout  the  rest  of  the  river  is  estimate<l  fit  ^2D,000,  as  J 
lows: 

l"'<»r  Mi:i^;;in<;  25  miles  hotwoMi  .laiiifsvillt;  and  llariiilioii $& 

I'or  hiiiilv  triinim'n^  ov«*r  sjiirn*  <listanr<* ^ 

Foi' iinprnx  in;;  cbainK.'I  on  J.o«ikiiiLi  Cilass  |!ar  liy  roii.sUiiciion  of  thu'u  jetties 

ol'iiiattrrss  ami  sloin' -^ 

Vor  inipi'oviii;^  cliaiiiH-l  at  Spring  (iui  IJar   liy  l)uii(liii;>;  nn<>  Jrtty  of  mattress 

and  si<»n«" 

Vol  «'ni;incrrin!jr.  snj»!'ri!it''ii<l«'ncr,  ami  coiit  iu'^rnt  cxpi-nsrs ,     9| 


T<»l;.l 


rhjssnni  <'an  all  bea<lvantageously  a])]>lied  in  the  ensuing li.scalji 
J^'iojn  I  lie  apjM'inh'd  tabic  of  amounts  expended  for  tUe  iuiprovw 


^ 
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►f  the  Boanokt*  River,  %ni\  iminber  and  net  tonnajrc  of  steam  v(»ss<'l.s 
lavigatiiij^itabovePlynioutli  from  July  1,  1887,  to  Juih^oO,  1891\  it  will 
K?  seen  tliat  the  number  of  vessels  increased  I'rom  \)  in  18.S7,  liaviii;^: 
i  total  net  t4)nnage  of  1,717.42,  to  15  in  1889,  having  a  totalnet  toii- 
:iaj»e  of  2,120.1(>;  but  that  they  have  siuee  annuallv  diminished  to  5 
steamers  in  1892,  having  a  t<)tal  net  tonnage  of  713.96,  a  in^t  decrease 
<ince  1887  of  44  per  cent  in  the  number  of  vessi^ls  and  of  58  ])(t  cent  in 
net  tonnage  during  the  six  years  in  which  n])wards  of  ASl ,(M)0  have 
luHMi  spent  in  clearing  that  river  of  snags,  its  banks  of  leaning  trees, 
iind  in  deepening  its  channel. 

About  50  to  60  schooners  of  25  to  50  tons  (»ach  annually  ascend 
the  river  7  miles  to  Plymouth  to  iliscliarge  corn,  fertilizers,  and  lime 
principally,  and  receive  shingles  and  lumber;  but  except  a  few  small 
tishing  boats  which  go  11  miles  higher  to  Jamesvillc,  sailing  vessels 
never  go  above  Plymouth,  and  the  ]Kirt  of  the  riv<T  whii-h  absorbs  all 
the  money  ap]>lied  to  its  improvement  is  navigated  only  by  the  steamers 
v\h<ise  numl)er  and  tonnage  are  given  in  the  accompanying  tables. 

Of  the  six  principal  landings  on  tluM'iver,  abovtM)V(4How,  at  Halifax, 
Kilwards  Ferry,  Palmyra,  Hamilton,  »JamesvilIe,  and  Plymontli,  the 
last  live  are  the  princi])al  shii)i)ing  ])oints  for  cotton,  only  the  last  foni* 
uf  which  have  warehouses  to  receive  it.  Minor  shipments  from  otiier 
|K)ints  along  the  river  are  very  much  r(*stri<'ted  because  cott<»n  as  soon 
as  plactKl  ujKm  the  banks  is  liable  U\  be  swept  a  way  or  ilamaged  by  the 
frequent  and  sudden  freshets,  and  the  arrival  of  steamers  can  not  be 
R'lied  upon  within  24  or  48  hours,  owing  to  the  variable  currents  and 
vicissitudes  due  to  the  freshets.  Fully  half  of  the  cotton  grown  in  the 
river  valley  is  shipped  by  railroad  running  from  \V<'hh»n  to  Plymouth 
and  touching  it  at  Halifax,  Williamston.  and  Jamesvillc,  with  three 
v'ery  direct  railway  lines,  each  about  80  miles  in  h»ngth,  from  the  river 
to  Norfolk.  On  acctmnt  of  this  <*ompetition  the  IVeight  on  cotton  l>y  th(» 
piick  and  sure  rail  routes  from  the  river  valley  to  Norfolk  is  only  15 
•entsniore  per  bale  than  by  the  slower  water  loute. 

The  shipnnMit  of  the  crop  of  cotton  usually  commences  during  the 
latter  inirt  of  the  period  of  most  extreme  and  i)rotracted  low  water, 
n'hich  occurs  about  Sei»tember  and  ()ctob<»r,  from  whi<h  date  until 
January  the  water  gra<lually  rises,  and  the  shiiunent  of  cotton  by  river 
8  heaviest. 

The  next  and  only  other  period  of  iuiixntantand  regular  t rathe  npon 
:he  river  is  the  shijunent  of  fertilizers  ui>stream  in  March  when  the 
tvater  is  high.  Thnmghout  the  other  months  of  the  year  shipments  by 
srater  are  very  light  and  irregular. 

The  cost  of  removing  the  increase  of  leaning  trees,  snags,  logs,  and 
»tumps  \iill  be  about  83,000  to  85,(K)0  annually. 

The  river  is  in  the  collection  district  of  Edentoii,  N.  C. 

Money  stafetnent. 

Inly  1.  1«91,  balance  niioxpcmlccl 5)^19.  OSn.  00 

f  uiif?  'Ji^.  1-M>1.*.  aiiionnt  exuendod  dnrinpf  fisr;»l  y<-jir TJ,  x  15.  r.? 

hilv  1.  1S*»2.  balance  nnoxpendeil 7.  VAX.  V2 

July  1,  l«l»L*,  outstanding  liabilitirs -'"'0. 07 

July  1.  1M*2,  balance  available »*>,  S7!».  :•."» 

Xiiiniii.t  uiijiio]iriated  b.>  act  api)rf)ved  July  i:5,  lS!ii r.n,  (mm).(H) 

•Uuuiuii  available  lor  liscal  year  cndiuj;,Juu«  ^5U,  l><o:;  .,,, :»«;.  sai. :;.» 


v. 


m 
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Jeot •181,0 

fune90,1884    20,0 
itli  requireiuentfl  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


BBPORT  OF  MR.   CHARLES  SCHUSTER,  OVERSEER. 

Scotland  Neck,  N.  C,  June  SO,  11 

Major:  I  havo  the  honor  to  inark«)  the  following  report  of  openitions  upon  fli 
provomeut  of  Koanoke  liiver,  North  Carolina,  during  the  fiscal  year  ending  Joi 
1892 : 

The  work  dono  during  the  fiscal  year  consisted  chiefly  of  snagging  and  bank 
ming. 

Tlic  channel  has  been  cleared  to  it-s  full  natural  width  of  all  snags,  stnmiN, 
and  IroeR  for  a  dist^mce  of  41  milen,  viz,  f^om  £dwfu^dB  Ferry,  108  miles  a£oY 
river  mouth.  To  Ilnniilton,  67  miles  above  the  river  month,  llie  cleared  ohi 
d(.^pth  at  extreme  low  water  wiis  5  feet  from  Edwards  Ferry  to  Big  Kocky  I 
mileH:  7  feet  I'rom  Hig  Kocky  Bar  to  Palmyra,  15  miles;  and  9  feet  from  Palm] 
Hamilton,  17  miles. 

Th(^  obstructiouH  removed  from  the  channel  were:  Large  Bnags,  5,530;  itc 
606;  cords  small  snags,  199. 

In  additi(m  to  the  above  work  a  large  number  of  snags,  probably  1,600  or! 
were  chopped  into  short  lengths  during  very  low  water,  and  were  allowed  to  it 
the  bottom.  This  method  has  proved  a  very  good  one  where  trees  had  £dlai 
the  river  from  t  he  banks  but  their  roots  were  still  embedded  in  the  bank,  and  i 
the  water  was  of  sufllcieut  depth  to  allow  of  the  chopped  material  being  dm 
where  cut  without  obstructing  the  chamiel.  Care  was  taken  to  begin  at  that 
each  tn^e  and  cut  towards  the  roots,  and  to  cut  the  separate  pieces  so  that 
would  not  be  any  forks  or  projecting  ends  of  limbs. 

Th('  eost  of  removing  a  fallen  tree  in  this  manner  is  only  about  one-fourth  of] 
ing  and  ])ntting  the  same  tree  on  the  bank. 

Owin^  to  the  fact  that  the  channel  has  been  cleared  to  its  full  natural  n 
whioli  is  from  250  to  300  feet,  and  the  extraordinary  large  dimensions  of  the  rei 
ohstrtictions,  the  progress  of  the  work  has  been  slow. 

Bank  trimming  has  been  d<me  where  necessary  from  Edwards  Ferry  to  Haini 
distance  41  miles.  Seventy-eight  trees  were  cut  and  hauled  back  and  1  cord  0^1 
cut. 

Oix'rations  in  field  wc^re  sus])eiided  March  30,  1892,  for  lack  of  funds,  and  tha' 
towt'd  To  Pahnyra  for  repairs. 

Di'tailcd  surveys  were  ma<le  of  Looking  Glass,  Leggetts,  Spring  Gut,  and  Hii 
Neck  bars  with  referener  to  tin*  hx-ation  of  dikes  or  other  means  of  contractiOB 
to  secure  a  channel  de])th  of  5  feet  on  such  of  these  bars  as  need  it.  Field 
sliowin*;  all  details  of  slioals  and  channels  and  character  of  bottom  were  snhH 
after  completion  of  siirvr-ys. 

Oaui^c  observations  were  taken  driily  during  the  eutin^  fiscal  year  at  thesti 
at  Weldon,  N<»rtleets  Ferry,  llsnnilton.  Williamsfon,  .Jamesville,  and  Plymonth 

A  new  .scow,  infect  hniix  by  !♦>  feet  wide  and  3  feet  9  inches  deep,  was  bni 
the  transpintatiini  of  fuel,  etc..  at  a  total  eost  of  $180.67;  also  anew  qnarterbc 
aoeommodat^^  30  men  and  of  the  same  dimensions  of  hull  was  built  to  repla 
old  one,  since  condeumed.    The  trost  of  constructing  this  ouarter  boat  was  |3I1 

The  hoister  Jioannke  was  thorouj^hly  overhauled  an<l  repaired.  The  pM 
of  the  engine  and  boiler  was  ehan«red  so  as  to  in<reas<'  the  capacity  for  carryoM 
and  to  l)ring  tlie  smokestack  amidships.  Tlie  shaft  for  side  wheels  was  n 
inches,  and  a  new  house  and  derri<!k  were  erected. 

The  ]ihiut  is  now  in  good  condition. 

I  regret  to  have  to  repiu-t  a  decrease  in  the  number  of  steamers  rnnning  01 
river.     This  dei-rease  is  doubtless  owin^  to  the  good  shipping  facilities  byz 
this  vicinity,  and  owing  to  the  <-ompetition  between  the  railroad  companiM 
rates  are  but  little  higher  tlian  river  rates,  besides  delivery  of  goods  and  pM 
being  quiirker  and  siu*er. 

Very  respectfully,  ytuir  (d)edient  servant, 

ClIAS.   ScUUSTEBy 

Ovmt 

MaJ.  W.  S.  Stanton, 

Corpii  of  L'tin'mtcrH,  I'.  S.    i. 


'  i'ii^^hty-oiii'  thous.-iud  dnllms  is  th«'  diireren<'e  betweeu  original  estim 
appropriatiiMi.s  thus  far  made.  'i\vent>  thous.nid  didlais  will  4'omplet«'  tj 
to  Halifax;  its  comph'tion  theuei;   11   miles  to  Weldon  will  eost  materia 


estimates  n 
the  prqill 
iallylw 

the  remaining  ,flll.0<K),  loit  is  ot  vi-ry  doubtful  expedience,  and  will  1m  mi 
subject  of  u  special  repf)rt  after  a  further  cxumiuatiou. 
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COMMERCIAL  0TATI8TIC8. 


»miuen.'e  for  the  y4*ar  eniliuf;  Docember  31,  1891,  in  oAtiinatcil  as  follows: 


CUwM  of  goods. 


d  product;*. 


il  tur;ij;«* 

«  and  truck  . . . 
c  and  pnxlm  tti 

*r8,  eu- 

re» 

nd  |iriMtiici4... 


ier(-h:iii(li?-b 


il 


I 


$574.  XtO 

15 

3,529 

282,835 

38,941 

10.539 

34.723 

1,893 

3,2ei!,t<09 

32.000 

36.300 

412, 610 

29,566 


4, 720. 219 


Kxijortfi.     ,     ImiMiHs. 


♦4,100 

1.325 

37.146 


17,755 
405 


12,400 

900 

573,518 

960 


618,598 


Totals. 


$574. 339 

4,205 

4,854 

319,080 

38.041 

28,294 

35,128 

1,893 

3,282,899 

44.400 

37,200 

986.158 

30.520 


5,368,817 


Tonnage. 


4,7H6 

42 

121 

15,998 

12,000 

282 

3,  512 

946 

326,289 

1,110 

930 

9,8H0 

Mo 

376, 181 


»ver  last  year:  $1,175,687;  tons,  193,481. 

lOve  statistics  are  based  malulT  upon  reports  of  Overseer  Charles  Schnster, 
rter  much  coiTe8i>oudence  and  conversation  with  steamboat  captains  and 
:ii8toin-honse  officials,  and  prominent  shippers  and  merchants. 


Roanoke  Hirer,  Xorth  Carolina, 
APPROPRIATED. 


Date. 


ijSTl 

f»72 

lifTU 

«74 

1t^2  ... 
"^ 

lijSC 

1.  Ih*«... 
r  19.  18tw 


Amount. 

Aggrciiate. 

120, 000 

I'JO,  000 

10,000 

30, 000 

10,000 

40, 000 

5,000 

45,000 

5,000 

50,000 

,%  0<H) 

53, 0(M> 

20,000 

7.3, 0(K? 

40. 000 

IIU,  <K)0 

25,000 

i:t8,ooo 

EXPENDED. 


Fiscal  year  ending  June  30 — 


Durinj; 
yt-ar. 


$220. 

8, 782. 

6,  JnJH. 

13. 7:^0, 

4. 748. 

."»,  30.1. 

5.  1(10. 

I'^l. 

1.1.'74. 

2, 74S. 

070. 


75 
18 

m 

02 
27 
4U 
fir. 

9H 

HI 
00 
05 


A;i:grc;:ato. 


1220.75 

0.  (H(2.  oa 

i:».  0215.  50 

29.  w:..  01 
:i4.4i:i.H8 

i  :J9.717.37 

I  44,  KlH.  02 

I  4.'>.  000,  00 


9,  2TH, 
11.  4. '.7 
11,021 
20.  r>7s 
i7,oori 


58 

09 
01 

55 


40. 


rtl 
SI 
70 
70 


49.  022 
49.  «l«> 
49.  OOl* 
.'•8,  978.  :i4 
70,  4:1.5.  72 
81.454;.  81 
l02.o:{4.H2 
IIU,  040. 37 


."-•** 
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BoauoJce  Hirer,  Xorth  f'aroUna — Contiuned. 
FKEIGIIT  TRANSPOUTKD. 


Fiscal  year  ending  Jhnft  30— 

TOUB. 

1 

1S71 

1^,(«0 

i 

1885 

] 

1887 

1888 

188» 

] 

189U 

1891 

182, 700 

Statement  of  amount  expended  upon  improvement  of  Roanoke  Rirerf  Xorth  Carol 
number  and  total  net  tonnage  of  vessels  navigating  it  annuallgf  from  Julif  1, 
June  30,  1892. 


18><7. 

1}0<H. 

1S8J>. 

ISIM). 

1801 

1801' 


Year  ending- 


Amount  cxjiended. 


Each  year. 


Total. 


$0,278.88 
11.457.38 

11.021.00  j 

20.578.01  > 
17,005.55 


$0,278.88 
20.736.26 
ai,757.35 
52,  :i35. 36 
60, 340. 01 


Steam 


Xamber. 


I» 


15 

13 

8 

6 


Lift  of  ateamerit  navigating  the  Roanoke  River,  North  Carolina, 
FISCAL  YEAlt  ENDED  JUNE  30,  1887. 


Naiui"*  of  stt-aiiuTH. 


('l)lloliO 

Mi*i«"«»r.    . . . 
llatiiillu:!    . 
K:iiiU«  r  .. . 
I'lyiiMHilli 

iiilr-y 

Uiirritiu  k 
ruitir  .  .. 
•Sufjir  Hitch 

Toljil 


Xf?t 
t(>iiiia;;o. 


From— 


1»!«7. 

3uo. 

nil. 

•JIO. 

7<;. 

1(H). 

35. 

•201. 


57 
80 

:a 

L'4 
15 
•AG 
IH) 
47 
52 


1.717.42 


IlamilUm 

do 

do 

do 

Williiiiii.'^iiiii  . . . 
Kd wards  I\rrv 

do :. 

iMyiiuiiith 

Hnmiltdii 


To— 


Ilaltiinore. 

do... 

; do ... 

Kdciiton  .. 

i do  ... 

Norfidlc. .. 

do... 

Wiudmir.. 
Baltiiuorf!. 


Nu 

t 


Wad 

Di 

JX 

JX 

Dalh 

Waal 

JX 

Dail] 

WmI 


FISCAL  YEAK  KNl)i:i)  JUNE  30,  1889. 


<  ^tlioho 

M»'l«'or 

Haniilt<»ii    

Kaiiiror 

IMynmntli 

.M,\itha  K.  IHrkcnii:iii. 

Liny 

CmiitiH.k  

A.  MoCall 

JK*rtM- 

Sii«it^  llitrli   

roint'l 

<;i'or::i.'  II.  Ili-i  v «  »•   .    . . 

J^lani-il(-<- 

IJi-llr  nl   Vif;;;iiiia 


L«»7  .-.7 

:uHi.:{i 

r.«).  24 
210.  15 
icrj.  (52 

7»i.  m 

100.  IK) -f. 

100.  WI+! 

r{5.  47 

•jyi.fiii 
TA.  so 

10.X5 
17.15 
20. 23 


iraiiiilton   Dallimore 

ilo do 

do ...do... 

do    Edentoii 


AVilliaiii.-^tiiii . . . 

do 

E<lwanN  Frrry 
IMyinoiilli  .... 
Jai)ifMviUi> 


....do 

...do 

Norfolk 

...do    

M«jnt  ru«i' 


Total ,     2.1'JO.  1«+ 


Plyniniith Windsiir 

Hiiiiiiltoii !  Ilaltinion' 

do '  Hull  Hill  Landin;; 

Plymouth I  Norfolk ?. 

do ' (h> 

dt) tlo 


Wed 

Tk 
Jk 

Wed 

Si 

Wed 

BllPB 

Wed 
XX 


•TuyhoatH. 
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Litt  of  tieamers  narujatiny  the  Hoatiole  Rirer,  XoHh  Coruliua — C'ontiiiiied. 

FISCAL  YEAR  ENDED  JUNK  30. 1890. 


yanitii  uf  Ateainors. 


Cfluin 

Miftwr 

HaiMitin) 

j!»r 

i^JTBMlth 

ttrtiu  K.  Dii  k*-nii  'ii 

Lbct 

CW 

fcrtii- 

SWi'HiTiii  

UWi  K    lit  r\  !■> . 

HuUto-   . .  

Uteiif  >  ir|L;ui-i 

ToIjU 


Xet 


From— 


•-•07. 

HUU. 

69. 
21«. 
162. 

76. 

TA. 

35. 
291. 

19. 

17. 

29. 


57 

31 
24 

15 
02 
39 
89 
47 
52 
K5 
15 


Jo  - 


I 


X limber  of 
tripH. 


ilnmiltoD 

ilo '. . .  .<|i» 

tU» '...  .ilo  . . . 

<lo KiliiiTitii 

Willi;iiiHt<iii I fill  . . . 

ilo do 


l;:(ltiiiion' ',  \Ve«*kly, 

Do. 
Do. 


KilwanKs  J-Vir\ ,  N.  C 
Bull  Hil!  Lini!hi.'    .. 

Plymouth,  N.  C 

Uiiiiiilroii 

riymotuh 

, do 

ilo 


Nurf- l!v  .. 
Il:ii.i::)fiM. 
^Vliiil-;iiv.  . 
li:i]tiTiH>n- 
Nor  I  oik  . . . 

.  ...«lo 

do 


1.920.16 


Do. 
Dailv. 

D*o. 
W»-«klv. 
Kiwrrfely. 
Dailv. 
Wfi-kly. 

Do. 

Do. 

Do. 


FLSCAL  TEAR  ENDED  JUNE  30,  1891. 


(Wibft 

^ntnr 

HiniJt.i'i   .     ... 

PlT»irl|i 

fe-   

Bmie 

Sttfe  Hit.  ii   . . . 

Belkoi  V-.r-iiiia 
ToUl 


297. 

:vw. 
210. 

70. 

35. 
291. 

XL 


57 
80 
31 
15 
3« 
47 
52 
23 


1,577.41 


Hamilton [  Oalihnon' Wrrkly. 

do : «!<» I>i». 

d»» ■ do j  Do. 

WilliaiiiNtoii ■  Kdi'Dtoii I  Dailv. 

Ed w  anN  Ferry '  Norfolk "  Wi-i-'kly. 

Plymouth '.....;...:  WiiidKiH- Dailv." 

Hamilton '  MoiitroMc Wioklv. 

Plvmouth Norfolk Do.  ' 


FISCAL  YEAR  ENDED  JUNE  30.  1892. 


Mrti-imh.. 
Lofs 

AuieHiri-h 

Bmic 

HiiTy 

Tiital 


210.15 
76.36 

291.52 
35.47 

W).  46 


Willianiston 

Edwarrla  Kerry  . 

Hamilton 

Plvmouth 

KiiwanU  Ft*rrv  . 


713.96 


Edfnton D.illv. 

Norfolk \Vi'.'kl> . 

MimtroHf   I        Do. 

Windsor I  1  )jiily. 

Montrose '  W'w'k  1  v. 


L3. 

IMPROVEMENT  OF  PASQUOTANK  RIVER,  NORTH  CAROLINA. 

The  Pasquotank  River,  Dismal  Swamp  CaHal,  niid  ElizalK'th  Kiv«n' 
form  an  inland  watern^y  Irom  Albemarle  Sound  to  Ilainpton  Koiids  in 
Chf  ?5aiM*ake  Bay. 

The  canal  first  joined  the  Moccasin  Track,  a  tributary  to  the  Pasipio- 
tank,  ab<»ut  1,HK)  feet  above  tlioir  confluence,  but  the  Mnecasln  Trark 
and  the  river  for  alM)ut  5  miles  below  it  were  so  ehokcMl  with  sna^s, 
jrigs,  and  stumps  to  avoid  them  an  ext^msion  of  tlie  canal,  known  as 
Turners  Cut,  was  dug  parallel  with  the  jj^eneral  course  of  tlie  river,  Join- 
injr  it  just  below  the  obstructions,  wlienco  to  Albeinaile  Sound  tlie 
river  had  an  almost  unobstructed  channel  9  feet  d(M»p  at  Turners  Cut, 
13  feet  deep  at  the  soun<l,  and  nowhere  less  than  7  feet  de(»p  l>etwceu 

theni. 

Turners  Cut,  c^minuMU'ed  in  1857,  was  barely  linisluMl  when  the  war 
beg:in  in  1801,  and  ha8  shoaled  by  the  caving  of  its  sandy  banks.    Tho 
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|)n*8('iit  imiject,  adopt t*d  in  1880,  for  the  improvenicjit  of  tlic  river  is, 
I'Mrst,  by  ('I(*nriii<r  the  sim^s,  lo|;s,  and  8tump8  from  tlie  5  miles  of  ob- 
stni(te<i  ehaniiel  beh)\v  the  Moccasin  Track,  and  from  the  M(K*casin 
Track  up  to  the  canal,  and  by  trimming  their  banks  to  make  tliem 
'<  ])ermanently  avaihible  for  use  by  all  vessels  and  steamers  that  can 
now  pass  throu<i:h  the  Dismal  Swamp  Canal;  ^  and  secondly,  to  extend 
like  im])rovement  4  miles  above  the  Moccasin  Track  to  Lebanon  Bridge 
to  i)ormit  tlatboats  to  be  poled  up  to  that  point. 

The  improvement  commenced  with  83,000  appropriated  by  the  act  of. 
Se]>tembcr  19,  ISIK),  by  the  application  of  which  in  the  fiscal  year 
lsiK)-'in  the  Aloecasin  Track  was  entirely  cleared  below  the  canal,  and  - 
likewise  a  channel  GO  feet  wide  m  the  river  for  2^  miles  below  their  oon- 
Hiience,  whence  the  same  width  wsis  fairly  cleared  2^  miles  farther  and 
throuj^li  the  obstructions^  permitting  boats  to  pass  of  any  draft  that 
<*an  navigate  tlie  canal. 

Work  was  then  sus])ended  and  has  continued  suspended  during  the 
year  lS!)l-'02. 

Not  withstanding^  the  advanced  stiite  of  the  improvement  of  the  Moc- 
rasin  Track  and  river  branch  of  the  route,  canal  boats  still  use  Tamer's 
(hit.  Nor  is  it  jn'obable,  were  the  Moccasin  Track  and  river  route  en- 
tirely cleared,  that  l>oat8  would  use  it  instead  of  the  cut,  l)ecause  the. 
canal  lias  shoaled  as  well  as  the  cut  itself,  so  that  vessels  can  now  draw 
tliroujrh  the  cut  as  much  watcir  as  thnmgh  the  canal,  which  is  reported 
by  the  superiTitcnd<»iit  of  the  canal  to  be  4^  feet  when  the  canal  w»  /nlL 

Moreover,  there  is  a  tow-path  alon^  Turners  Cut  i>ermittiug  boats  to 
be  towed  tiiroiij^h  it  by  mules,  while  they  must  he  poled  by  hand  a  dii^- 
taiirc  about  1.;^  iiiil(»s  loiijGfcr  throuj^h  the  Moccasin  Track  and  river. 

It  is  i'e]K>rted  that  about  1,250  tons  of  freight  pass  from  the  Pasqno-  : 
tank  River  into  tlie  canal  and  that  about  750  tons  pass  from  the  canal  ; 
into  tlie  river  aimnally;  also  tliat  lo^s  making  about  1,(KK>,000  feet  of*  ■ 
hiinbcr  are  annually  Hoated  down  the  river  to  the  mills  at  Elizabeth  -. 
( -ity  from  the  rj)per  Pasquotank,  its  tributaries,  and  Turners  Cut- 
No  work  has  b(»eii  done  abovc^  the  Moc<*asiu  Trdck.  That  part  of  the  ." 
river  is  narrow  and  cro«)ked,  badly  obstructed,  in  the  Dismal  Swamp, 
and  its  presiMit  commerce  is  iiisi<rniticant  and  carri(^d  on  by  skifib.  . ; 

Kroiii  a  jM'rsonal  ins])ection  of  the  river  up  to  the  Moccasin  Track  by   * 
tlie  District  Kn^aneer  in  January,  1802,  and  from  information  received 
iVom  the  reliable  sup(Tintendent  who  was  in  immediate  charge  of  the    ' 
t'ore^oin^  iin])roveinent  for  three  and  a  half  months  in  1891,  it  is  be-    ] 
lieved  tliat  the  river  above  the  Moccasin  Track  is  not  woi*t.hy  of  im- 
provement. 

In  view  of  all  tli(»  foregoing  facts  as  regards  the  river,  whether  inde--  _ 
p(Mid(MitIy  or  as  a  part  of  the  canal  route,  it  is  therefore  recommended  J 
that  the  iinprovtMiient  of  the  Pasquotank  River' alwve  the  month  of  ^| 
Turners  (<nt  l)e  discontinue<l.  .  ^ 

The  two  rounties,  Pasquotank  and  CanMlen,  in  which  the  improvement 
is  located,  have  a  total  area  of  520  scpiare  miles.  ^ 

liiclnding  lOlizabeth  City,  their  ])0]mlatiou,  by  the  United  States oen-  ^ 
sns,  was,  in  1S(»0,  14,28^^;  in  1880,  10,043;  and  in  1890,  16,415.  a 


In  1870,  1.041  bales  of  cotton  were  produced  ui>on  6,674  acres,  and  in  I 

1SX{),  LV'500  bales  upon  8,4o4  acres.  >i 

Tlie  ri  vt^r  in  iu  thu  colluctiuu  district  uf  Elizabeth  City,  N.  C.  • 

.J- 

I 
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Moiietf  HtatPmnit, 


« 


July  1.  lJ*91t  lialancf  iiih-x|h'thUhI $722.  :J0 

Jiiiit 30,  18}*2.  ihiuouiit  i*x|»einli'«l  ilnriii^  listal  yuar 131'. .|.^ 

Jnlv  1.  IrtfJ,  b:il:1iiee  iiiioxi»onileil ."tSfi,  s.' 

•Ink  1.  iJ^y-J.  ilUt^«tuIlllill^.Jiuiulitk•s i;.  (M) 

Jaly  1,  t8ie,  lialrtiio«  avaiilaliU* r»s3.  sT) 

Am»Miiii  ai»i»ro]iriuted  l>y  act  Mpprovi-d  J  uly  lo,  ls:)J it,  IKX».  (M) 

Amoiiut  available  l«»r  fisi-al  year  fiidiii^  Jiiirc  .'?(»,  ISOS ;s.  ;"i^:j.  S5 

[Ammmt  U'rttiiiiaU'ii )  r«Mpiiivcl  for  rt^irijili'tioii  of  oxistiii;;  )»roJi!<»t :-J,  (KX>.  ()() 

lAmiiunt  that  can  l)c|)roUt:il»ly  expended  iiin.sealycai'ciidiii^.)uiic:i(i,  isjit  i>,  (XM).  <)0 
Sii1»initt4:d  ill  cuni)»liaiicc  with  i'<M|iiiroineuts  of  s<;ction^2  of  river  and 
Icirhor  acts  of  IkGO  and  L^(i7. 

Pintquotank  Itiretf  Xortk  Carolina. 

Ajipnipriated — 

M.inliL>,  1S1»<) $S0.00 

Stptcifdu-r  11».  IN»«» 3JKH).(M) 

KsiK:n I U-d.  fi.M-al  vcar  ending; — 

.liim':<i».  1X29' +47.25 

Jmir:^i>.  isyi 2.  ;^i(>.  2« 

freight  transported  during  li.Ncal  \  car  cndinj^  .i  unc  :><»,  1^5lU  { ir»(),CH>0  tuns)  IHX),  UUU.  00 


L  4. 

iMi»Rri\  kmf:xt  of  mackkys  ('kep:k,  xortu  catjoltxa. 

Mill-keys  (.'rt'i'k  tiows  into  Albemarle  Sound  from  its  south  sln»n»  and 
ahmt  0  miles  IVom  the  mtrntli  of  the  Iionnok<»  Itiver. 

From  its  month,  oue-hMlf  mile  up  to  M:u"key  Ferry,  the  rreck  is  not 
le.s*  than  150  feet  wide  and  12  feet  deep.  The  bar  at  its  month  is  about 
-.UK)  feet  arross  and  lias  a  narrow  and  somewhat  eireiiitous  channel, 
with  a  least  drpth  of  alnmt  7  feet,  then*  bein^:  no  ti<le  In  tlu;  s(uind, 
except  friim  winds  wliieh  produce  oseillations  of  about  2  fert. 

Markey  Ferry  is  the  terminus  of  a  railroad  runnin^i:  30  miles  south 
into  the  lumber  region  about  Pungo  Kiver.  Cars  rarryinji  cypnss 
shinjrl^s,  passeufjers,  and  mail  are  towed  on  tiatboats  from  the.  rerr> 
ab^iut  0  miles  aer(»ss  the  HOund  to  Kdenton,  when<e  tiny  rontinur  by 
railroad  70  miles  farther  to  Norfolk.  Tiie  Ihitboats  make  from  one  to 
two  round  trii)s  daily.  To  facilitate  the  towing  of  tlu^m  across  the  bar 
the  present  projeet  wa«  adopted  in  1880  to  dicdge  a  channel  through 
itO  feet  <leep,  100  feet  wide,  and  2,100  feeth)ng,  at  an  estimated  co>{  of 
*l."i.O(M»,  which  sum  was  appropriated  thcTefor  )»v  tlie  act  of  Si-piemlxM- 

1».  isoo. 

Omtraet  was  enten^d  into  with  the  Alabama  Dredging  and  .btty 
Company,  ^fobile,  Ala.,  April  7,  and  a]>proved  Aiuil  H),  Ibr  drrdging, 
at  -'i  cents  per  cubic  yard,  measured  in  scows,  to  be  coninienc<Ml  by 
<>ct«»ber  17,  1801,  and  completed  by  April  1*3,  18i>2.  Marcli  +tiie  con- 
tract was  extended  00  days  to  July  22,  1802. 

Dredging  was  <!ommence<l  Febriiary  13,  1S02.  and  to  tlie  date  of  this 

*  For  reinovinj^  Rnu;;s  which  noniowhat  olistiuct  t;h:iniicl  bclnw    lower  nimitli  ot 
T'lni*-!^  Cirt. 

r  BaUui-t*  uf  il32.75  turned  over  to  »ui-plii»4  fund. 
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rt'iiort  (June  30,  IS'VJ)  41.:^<.>oiibir,  yanlsof  iuaterial,with  uiany  cypren 
roots  and  Koim-.  KtniiiiM,  liavv  li«teii  miiovuil,  niiikii)};  »  KtrtHglit  cut 
through  the  bar  140  fiH^t  wid»  for  a  length  oif  1,534  t'vet,  and  I'M  feet 
wide  for  the  remain  in  c  iiil!  feet. 

The  width  of  the  cut  was  increased  40  feet  to  fiu-ilitnte  towing  the 
flatboata  alongside  a  tug  when  strong  ensteily  or  westerly  winds  l>lov 
across  tlie  <thannol. 

Tlie  drt'dging  nncovercd  the  wreck  of  a  setiooner  1a«1en  with  shinfflee 
and  staves,  wliich  in  said  by  have  lieen  blown  across  the  sonud  in  1820. 
It  will  be  removed  by  the  United  Stiite»  hoister  Roanoke,  fh>m  the 
lioanoke  River. 

Lngi^  bronght  by  railroad  to  Miickey  Ferry  are  made  into  rafts  in  the 
crc<;k  and  towed  to  Edenton.  Ixigs  are  frei|ueiitly  dro|iped  from  these 
rafts  and  lodge  in  antl  obstruct  the  channel,  to  prevent  which  the  nee- 
esBiuy  measures  wiil  be  taken. 

The  dredging  wiw  ellliuently  ins^iectod  by  Mr.  S.  F.  Burbuik. 

The  CTMk  is  in  thu  niilectiou  district  of  Kdenton,  N.  C. 

Money  statpment, 

Jnlvl,  1891,  bnlnnre  unexpended tU.6iO.9l 

JimefH),  IHiri,  ammiiit  tix|ieude<l  clnhn):  liAi-;il  yenr :.„.       7;658.4I 

.Inly  1,1892,  liiilnnve  imexpeniltHl 6.092.1)1 

July  l.lWW.onlMtauilingliabilitieH ^I,ce3.0!l 

July  1,  imyj,  amount  covered  by  uii<-.>iiipl.'t.'<l  <-<>iitrai-tB »,  24fi.es 

Julyl,18!t2,biilanee  availnble 699.n 

CUMMKIICIAI.  STATIBTICS. 
Tlic  <'»niiiii'rc-c  for  tlio  yuar  eiidiiig  Deoemlier  31,  1891,  is  estimated  as  foUowa: 


C1m>i  "f  ;:— in. 

Eiport*. 
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•M>.  UIT 
,  ?■ "".' 

Imparl.. 
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T™n^ 

,.           ,1 
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«. 

(ieiuTiiliiim:luinilj».' . 

K^t.  -M 

49a.<nfi 

m3« 

71S.S7B 

-^ 

■r  hiHi  V 


II  litiK" 


■r*IlLM7B; 


■ni..'iir!!v,!'si'iir 

iiiniti-  .t1>j'r  iiiii(-h   <'<>iT<'.s| Irti.',^  ii 

iigvUlH,  c;iiHli)iii-linUH<i  ullli-iiili,  niid  )ii 

AiipT..iiri;.tr.l.S.'|.teiiitHT  l!l.  18i«)  .... 
K!i)>i'iid>-il  Dscnl  .v.inr  oiidiui;  .Iniii^  IN), 
Fm(;littrainiii.rliid  during IW«lye:i 


I.  I.RIO. 

.,riM«y...r:NoT 
iiiily  iipiiii  ri'juM 


of  Inapcrtnr  S.  F.  Bnthnik 
witli  AtviimlMKit  captaiu  bob 


iiiiiiiciii.  sliippors  and  tuercbanta. 
rek.  Xorth  CaroUna,  ' 

-- •W.'W'!^ 

fi'idiii,,'  liViiit'jtV  i8Lii'(:£i,Vio  b^u*)'.  607,  laaO.^ 
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IMPROVEMENT  OF  OCRACOKE  IXLET.  NORTIf  (AROLTXA. 

0<Tac<»ke  Inlet  from  the  -Atlantic  Ocean  to  Pamlico  Soun<l  tlirouffli 
the  narrow  sand  bank  sejjaratinju:  tliem,  is  WSW.  jibout  i'r»i  miles  and 
15 miles iesi)Oetively  from  Cai>e  IJatteras  and  Ilatteras  Inlct^and  about 
34  miles  XE.  from  Cape  LcKikout. 

Hatteras  and  Oeraeoke  inlets  are  tlie  two  most  important  openin«rs 
tlirougb  the  san<l  bank  with  navijrable  ehannt»ls  from  the  oeean  to  the 
Htnind.    The  channels  on  their  ocean  bars  arechanj^eabh'. 

R^gardin^  Ilatteras  Inlet,  it  is  stated  in  the  Atlantic  Coast  Pilot: 

In.lannary,  18K1,  there  was  hut  1!?  to  11  feet  011  the  har  at  low  water.  At  times 
W  in  feet  eun  be  carried  over  it,  but  at  oth«T  times  as  mueh  as  15  feet  at  low  water 
Hill  !.«•  found.  -  *  "  The  commuiiie'atif»ii  of  the  inlet  with  the  .M«)un«l  is  thnuiglL 
shallow  swoish  channels  across  the  inner  Imror  hnlkhead. 

Tiiroujrh  their  inner  channels,  whi<'li  are  changeable,  althou|2:h  less  so 
than  on  the  outer  bar,  it  is  stated  in  the  Coast  Pilot  that  7  feet  may  l)e 
oriliiiarily  taken  at  hifjh  water,  and  that  the  range  of  titles  is  1.0  feet. 

At  Oeraeoke  Inlet,  by  the  Atlantic  Coast  Pilot, ''in  January.  I.SS4, 
tlieri!  was  15  feet  on  the  bar  at  hij^h  water.-' 

Arcordinp  to  the  Coast  Pilot,  in  1<S84,  from  within  the  bar  there  couhl 
betaken  at  high  water  6i  feet  through  the  northerly  of  the  two  <'lian- 
nolsover  the  bulkhead  into  the  sound,  and  -4^  feet  through  the  southerly 
branch  or  slough. 

.  By  a  .survey  made  in  1801  for  the  preparation  of  the  project  for  the 
improveraentli  the  depth  in  the  channel  on  the  outer  bar  was  not  less 
than  U feet  at  mean  low  water,  and  through  the  two  (ihani'  Is  then<t; 
into  Pamlico  Sound  "from  4  to  0  feet.''  The  range  of  tides  on  the 
bar  is  3  feet;  at  the  anchora.-^e  within  it  is  1 J  feet,  and  at  the  end  of  the 
southerly  channel  near  the  sound  1.2*fe^.      '*    * 

In  the  Annual  Report  of  the  Chief  of  Engineers,  1889,  page  1 122,  it 
is  stated  : 

^'mler  the  influence  of  storms  the  oeejin  bar  of  Ilatteras  Inlet  is  reportid  as  heinir 
•^'iijiTiiui.H  hett^r  and  sonietiiiirswors*?  than  Ocrjicoko;  hut  the  advantage  1-^  rr|»<»ittil 
»■*  r«tuniin«!:  so<m  to  Oeraeoke  both  as  to  depth  and  pemianeney  of  direel  inn  ui"  t  In-  i»ar 

Itapjiears  from  House  Ex.  Doe.  No.  64,  Forty-eighth  Congress,  lirst 
session,  ]>age  43,  that  in  1828  vessels  drawing  9  feet  eonld  i)ass  in  lioin 
tli»*  ocean  at  low  water,  but  that  the  channel  inside  was  not  [)ra(ti(able 
tor  vessels  drawing  more  than  5  feet,  and  that  between  1S20  and  l.^.»7 
tliesiim  of  jAi:5.3,732.4()  was  expended  "in  deepening  one  of  the  tlniniHls 
from  Pandico  Sound  to  the  Inlet,  during  wldeh  time  an  inercasi-  of 
Jibout  '4h  feet  of  water  was  obtained  with  at  tirst  great  pronii<«'  of  ]mt- 
nmncm-iV  The  following  is  further  quoted  from  that  dociiinent  n\mn  d- 
iii^'the  improvement  at  0<-raeoke  Inlet  at  that  time: 

In  1>06.  to  prevent  the  formation  of  a  shoal  that  had  hemni  to  loiin  .n  ili«'  niitl.t 
I'f  Xhf-  dredjfe^l  channel,  resort  was  h.'wl  to  a  Jett.v  f«>r  the  eoiueiit  ration  nt  iln'  «iii  iviit. 
niis.  wlu-u  nearly  coniphted,  wsis  niateriallv  injured  hy  a  viohiit  .stonn  in  Aimust, 

Tb*»  rontinned  shoaling  of  the  dred^jed  rhannel  and  the  de^tnielmn  oi  llns  ptty 
<v».'iiiri:dlv  led  to  the  final  ahandonuient  of  the  work. 

iWwwh  the  years  isao  and  1SH5  the  heiietit  to  coninnrie  was*  a  niati na  inrivji«40 
ia  the  ntimher  of  vessels  s«»ekinK  this  <iuth't  from  Norlli  CaK.rma  poi  i«4  to  tin-  s.a. 

A  very  large  part  of  the  water  trallie  from  tln^  Koanokr.  ramiiro  and 
T.ir,aiid  Xeuse  rivers,  and  Albemarle  and  I'amlieo  s<Minds,  into  whuli 


r 
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tht'.v  How,  now  [Kissos  in  boats  not  i»xcoi*<liiijr  about  7  or  8  feet  draft 
tlirou;;:!!  tlir  Albi'injuio  nnd  ChesaiH^ake  Canal  to  Norfolk. 

The  objrrt  ot*tln»  iinprovemcMitof  Ocracoke  Inlet  is  to  give  vesftels  of 
9  fiM't  (Iratl  wliii'h  can  reach  it  frora  Albemarle  Sound  and  the  Lower 
lloaiiokc,  and  of  greater  draft  which  can  reach  it  from  the  Lower  NeiiJie 
and  Pandico  rivcis,  direct  access  to  the  ocean,  and  also  to  enhance  its 
value  as  a  liarl)()r  of  refuge  for  coasting  vessels. 

Tursuant  to  the  act  of  August  11,  1888,  an  examination  was  made, 
ami  on  March  13,  18S9,  a  i)rqject  \va.s  subndtted  by  the  officer  then  in 
charge  for  improving  the  southerly  channel  into  the  sound  by  dredging 
a  cut  KM)  vanlswide  through  the  shoals  at  an  estimated  cost  of  $100,006 
if  10  fcet'dcH^p,  of  *190,(HM)  if  13  feet  deep,  and  of  $280,000  if  15  feet 
deep.;  in  addition  to*wiiich  the  estimate  embniced  ^320,000  for  "  such 
ju'otecting  work"  as  *'niay  possibly  prove  necessary''  to  maintain  the 
flredged  channel,  the  aggregate  estinuite<l  cost  "of  dredging  and 
diking"  being  5^000,000. 

The  act  of  September  19, 1S90,  appropriated  ^90,000  for  the  improve- 
ment. The  inlet  within  tin*  bar  was  surveyed  by  First  Lieut.  5lason 
M.  Patrick,  Corps  of  Kngineers,  in  .lanuary  to  May,  1891.  Contract 
with  the  Alal)auia  l)re<lging  and  Jetty  ('omi>any  was  entered  into 
November  28  by  the  othcer  tlu'n  in  charge,  and  approved  December  4, 
1891,  for  dredging  to  the  depth  of  12  feet** to  the  extent  of  about 
}?75,000  worth  of  work,"  U>  commence  on  or  before  May  7, 1892,  and  to 
be  c(mipleted  »January  2:{,  1H93.  May  10,  1892,  the  contract  was  ex- 
tended for  work  to  commcMice  June  0, 1892,  and  June  11, 1892,  and  it 
was  again  extended,  th(»  work  to  be  conunenced  by  August  3,1892,  and. 
to  be  completed  by  April  7,  1893. 

A])ril  2,  1892,  the  district  en<»ineer  was,  upon  the  recommendation  of 
tlu'  i)ivision  Engineer,  ordcTcd  by  the  rinef  of  Engineers  to  submit  a 
s]u»cial  rejiort,  *Mvith  (*stiniates  of  the  costs  of  obtaining  and  maintain- 
iiuj  depths  of  10, 12. 11,  or  1.")  fei4  at  low  water,  with  his  views  as  to  the 
juvsent  and  pros])ective  ie(|uiienieuts  of  tlie  situation." 

A  large  nundu'r  of  cirmlars  has  be<'n  issued  to  secure  information, 
es])(»(*ially  as  regards  the  usefulness  of  the  inlet  as  a  harbor  of  refuge, 
for  the  ])re])aiation  of  this  rei)ort.  wiiich  will  be  submitted  earl j  in  the 
ensiling  fiscal  year. 

'I'his  inlet  is  in  tlio  ctiUiMtion  diKtrirf  <»r  Piiinlico.  X.  C.  _ 

M  our  If  sffitf'inent. 

.Tilly  1,  1^01,  hahmrr-  inirxpfinlrd $88,274.39 

•Iiiiu'  'MK  isi*:?.  aiiHmiit  »'\|m-ihKmI  ilniin«;  ii>i;il  >r:n  401.07 

Julv  1,  1S!)L\  Imlainr  inH'xiM-iHli'd 87, 869.78 

.lulyl,  lSi»L>.  oiilstaiidiii;'  lialnlilir.s .•j^JCT^i 

Jlllv  I.  1S1I2.  aiiioilllt  rnv»T»-d  h\  lllMoiii  j>l«t(<l  ii»nl  I  a<M  s 75.  (KM).  00 

75,005.66 

July  1,  ls!»2,  l)alan('<'  available 12,774.16 

Ainoimt  apjirnjniati'd  by  a<t  approvrd  .Inly  i:;.  1S!»'_' 15, 000.00 

AiiHUint  availal>l»'  for  liscal  y<ar  riMliii^  Juin'  'M),  ^s\v^ 27,774.16 

Amount  (rstiniatiMl)  ri-<|uiiv<l  for  coniiilt'lion  of  rxistiiii:  pn»jr<'t (•) 

Amount  that  <an  l>«'])rolitably<'xp<Mulrd  in  tisi-jil  y»'ariiniini:.lMin:{().  ISfU         (■) 
Snl»mittr«l  in  <-oinpIian(-<>  with  itMjuircincnt^  «»l"  siMii«nis 'J  ni   ii\<r  ;mcl 
harbor  a<ts  «»f  ISOii  nnd  1S(>7. 


< 


'  No  <'stimal(' and  rrconinHMulation  for  further  a])]»rn)M-iat ions  can  Iw  Riihinittfid 
until  the  further  examinatinu  nf  the  pmjrrt  and  id'  the  present  and  ]>i*(>Hpective  iO> 
(|uii'ements  ni'navi^^ation  miniied  l)\  indnr>iiu<nt  fiom  oflieo  of  Chief  of  EDginecn 
April  'J,  1891*.  hat*  been  made. 


.j^ 


APPENIHX   L KKI'OKT   OK   MAJOR   STANTON 


1117 


Abftrati  of  propoifah  for  dredffinff  in  Ovra^rol'v  /mZW,  Xorth  Carolina,  received  in  rrnponKe 
toftdnrtitinHfnt  dnltd  Srptemher  .i,  liSOl,  and  opined  at  12  o'clock  in.,  October  .:n^  IS'.'t^ 
htff'npt.  U\  II.  nixhii,  f 'or pa  of  Engineers, 


I*ricc  bid 


IvL'iuarkfl. 


ya 


N':im4-  ami  H<ldr«;srt  of  biililrr. 


por  r.uhu'        t  .      ^        ■ 
\ar«  111     I      ^  ..  \>  is'ki 

scows.  „.:,i.:..  plI^'Ttj. 


Within--       v^^  fi 


y 

•a. 


,!  CentJt.  Culfict/anlK. 

1  P-Sanf.-Jni  ItiiMj*.  .Irr.-M'y  City.  N.  .T ;{1  ■    1H>  djiyn  . .  'l.'^M 

2  Anii<rb'..iDDniljL!iii;;  ('u.,  I'hi!n«l«-lpliiii  !*.i    an  Cuday."*..  ?!  Fmu 

3  Clieit-rX.Cal.'r.  Norfolk.  Va    [  41  2(KUlavM..  J  ,     /■•"■'" 

4  Mi-iivA  Wri;:lit.  T'ortliiiiil.  Ml" .^l  ijiiionthH..  h,(MM> 

5  Alaiuma  I>r»-4]::7ij;r  aiulJi'tty  Co.,  Mobih-.  Ala 17  l.')0  duvH  . . '  I'J,  <>n() 

' I                                    '        I  ' 


ii»;«.i)iniiii ii Jc«l  lor  jiwjinl  to  No.  .'>,  Alabiiiii.'t  l)i"«'*l;j;iiijLr  juul  Jrtty  Cuinpaiiy. 


Ocravoke  InUt,  yorth  Carolina. 

Appropriatcil — 

Marrh  lU  1P2<;.  to  Manh  :i.  1837 ffi:W,  750.00 

Sl.uiiibrr  IJI.  mX) !M),0<H>.  <H» 

^'\|m'ii(I(mI  fisral  vrar  en<lin«r — 

M\\\\i »),  1>{2H.  In  is:^7    -VX\,  T,V2.  10 

.Iniir  :J0, 18in 1 .  7 17.  7 1 

Fpiigkt  trausportuilduriuglibcal  ycsir  <'iHliii«;:  June  :{0,  181H{  15,  <MH)tmis).  y,o<M).(Kj 


L  6. 

IMPROVEMENT  OF  FISHING  CKEEK,  NORTH  CAROUNA. 

Fisbiiiji:  (.'reck  is  a  tributary  to  the  Tar  lliver,  which  it  Joins  r>0 
miles  above  ^Va^^]linJ|:toll,  N.  C,  and  OG  miles  above  the  livcr  inoiitli  at 
Albemarle  Soiiiul. 

From  its  mouth  38  miles  up  to  BeHamys  Mills  its  slo])o  is  jrcnilc  jumI 
ifs  depth  abcmt  4  feet  at  ordinary  sta^jes,  but  it  is  so  much  obstnirtcd 
h\  siiaj^s,  lo«;:s,  and  h^aiiiuy;  trcHis  that  it  is  uiinavi«^ab]e.  and  one  has.  in 
]»ia<-es,  to  piek  his  way  over  it  even  in  a  skit!'. 

It  flows  tlirongh  a  country  in  part  cultivated,  in  ])art  cleared  bnt  not- 
I'ultivatcd.  and  in  part  forest,  Av^hicli  contains  a  (•onsidcrahle  quantity 
of  valuable  timber,  gum,  cypress,  hickory,  oak,  and  pine. 

At  HHlamys  Mills  the  stream  is  crossed  by  a  dam  1(>()  Icet  lon^  ;ind 
ll!  feet  high,  over  which  an  average  depth  of  12  inches  of  water  is  said 
to  l>e  disdiarged  throughout  the  entire  year. 

The  pn»iect  of  18«S9  is  to  clear  the  creek  of  sna;:s,  ln;;s,  and  o\  <r- 
hauging  trees,  fr<»m  its  mouth,  «3S  miles,  to  Hellamys  Mill.s,  at  a  rost 
roughly  estimated  at  825,(MM>. 

By  the  act  of  kSeptend>er  It),  liSDO,  the  sum  of  .^in.ooo  was  a])inoin  j 
ate^  for  beginning  the  improvement,  with  the  proviso — 

That  no  part  of  this  sum  shall  h(.Mtxp<Mnh'(l  until  th«'  'ni«l«;f"*  uvi  r  iliai  luii  ni"  -.;ii«l 
riv't-r  to  b«;  iijijiioveil  h:iv«*  b«*eii  n.'iunvrd  or  suitable  draws  jnovidi  •!  in  -.hih-  ^n  wa 
liuT  to  rtb?*lru«-t  the  luivi^aliou  of  sai«l  rivt.-r. 

Tlu*  crcfk  is  crossed  by  nine  cjmiity  brid«::('s  and  one  railroad  la  i<l;^c, 
ail  without  draws.  That  the  appropriation  niinlit  !»<•  law  TuHn  applied 
t4»  the  imju-ovement  of  the  creek,  the  owners  of  the   Inid-es  have  Ikm'Ii 


Buluuco  ut';tilb.(JU  luru4.d  ovci  to  suiplMs  luKd. 
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reqiiest<Ml  to  i)rovide.  draws  in  tbeiD.  ThiA  request  has  not  beeu  com- 
plied witli,  and  the  money  lias  not,  therefore,  become  applicable  to  the 
iniprovenicnt  of  the  creek  to  June  30, 1892,  and  no  work  whatever  has 
been  done  upon  it. 

The  ap])reciable  benefit  of  clearing  out  Fishing  Creek,  which  can  be 
done  principally  with  mules  without  a  plant,  will  l>e  re-Htricted  to  a 
section  of  eountiy  extending  but  a  short  distance  from  it«  banks,  and 
creeks  as  iinportsiut  are  very  numerous  in  the  United  States. 

Tlu*  creek  is  iu  the  coUoclion  district  of  PamHco^  N.  C. 

Monni  Htafrmvuf, 
July  1, 181H.  balance  iinexpoiul«;(l $10, 000. Ofl 

July  1.  181)LM>;ilance  uuexpeiHlcd 10,000.00 

AuHtunt  aiijinipriatcil  by  act  a)»provc(l  July  13, 1892 5, 000. OC 

Amount  available  for  fiscal  year  omlinj;  Juno  30, 181)3 15,OOO.0C 

Amount  (cstimat^Ml)  required  for  completion  of  exititin^  project 10,OOO.OC 

Am<iunt  lliat  can  b«^protita1>ly  expended  in  tisralyearendiugJuneSO,  1894   "10,  OOO.OC 
Subniitti-d  in  <ompiianre  with  requireineutd  of  Hcctiuim  2  oi'  liver  aud 
harbor  acts  of  IbOO  and  1867. 


Fiehinff  Oeek,  Sorth  Carolina. 
Appropriated  September  19,  1890,  $10,000. 


L7. 

IMPROVEMENT  OF  PAMMCO  AND   TAK   RIVER,  INCLUBTNO  TAR  RIVER 
EKOM  TAK'HOlvM)  TO  LITTLE  FALLS,  NORTH  CAROLINA. 

Th(*  two  namcvS  ilesi^nate  one  river. 

From  its  moutli  in  Pamlieo  Sound  up  37  miles  t-o  Wasbiiigton,  N.  0., 
it  is  a  broad  estuary  and  is  called  the  Paniliro.  Above  Washiiigtoii  it 
soon  narrows,  b(M*ouu*s  more  distinctly  thivial  in  charaeter,  and  is  called 
tlic  Tar  to  its  source. 

Aj)proj)riations  for  tin'  two  sections  were  made  separately  prior  to 
IS^i),  and  in  one  item  since  that  date. 

Jt  ris(»s  near  tlic  easterly  ver^e  of  the  undidatingor  hilly  section  d 
^North  Carolina,  and  Hows  between  the  Roanoke  and  tlie  Neiise  Xct08| 
the  level  ex])anse  of  pine  forests,  dilVeriuf^  little  from  those  ^troaiDB  i| 
its  characteristics.  From  the  falls,  or  rapids,  at  lioeky  Mount  to  thl 
Sound  its  hMi^th  is  127  miles. 

Its  bed  is  ;Lrenerally  of  sand  and  soft  material. 

It  tlows  at  a  distan(!e  of  from  \li  to  25  miles  from  the  KoanokeontlM 
north,  and  of  ItS  to  38  miles  from  tin*  Neuse  on  the  south. 

i>etween  l\ocky  Mount  and  Tarboro  it  is  toitiu)iis,  the  distance  l^ 
river  bein<^  42  miles,  Avhile  by  an  air  line  it  is  only  14  miles. 

Freshets  are  frequent  and  sudden,  havin<r  an  extreme  recorded  lia 
of  20  feet  at  Kocky  Mount,  22  feet  at  Greenville,  and  about  6  feet  a 
Washin;irton. 


*  This  Mini  of  -f  10,CKH)  ran  l)c  :nlvaiitjijx<'<iii.sly  applitMl  in  tln'rOirii-iit  aiideronomta 
pprtoriiiuHi'c  of  t.h«'  work,  Imt  it  is  not  to  1m'  undii-siood  that  it  ran,  iu  tUcoijiuiiOit^ 
tlif  di«tmt  on^'Uicor,  be  a|iplirU  with  juolit  to  tho  Umtod  {^tutwj. 
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Daring  the  fiscal  year  cudiii^  June  *)0, 181)2,  the  channel  was  cleared 
of  snags,  logs,  and  stumps,  and  the  banks  of  leaning  and  oyerhaniiruig 
trees  from  the  falls  at  Roi'ky  Mount  down  40  miles  to  Tai'boro,  and  from 
Tarboro  28  miles  below  it  was  fairly  cleared  of  snags,  logs,  and  stomps, 
as  well  as  leaning  trees  which  have  accunmlated  since  tke  last  opera- 
tions u])on  it.  Tlic  number  of  snags,  etc.,  removed  and  details  of  work 
done  will  be  found  in  the  appended  report  of  Assistant  Engineer  W. 
il.  Chadbourn,  jr.,  who  has  been  in  immediate  charge  of  the  work  sinise 
the  death  of  Mr.  Kobiut  Kansom  January  14, 1892,  under  whose  imnie-  ~ 
diate  sui)ervision  the  improvement  had  been  for  several  years  past. 

At  the  date  of  this  report  tlie  minimum  depth  in  the  channel  on  the 
shoals  at  an<l  1  mile  below  Washington  is  about  7  feet;  at  Bed  Banks, 
20  miles  above  Wasliingtou  and  2  miles  below  Greenville,  there  is  a 
shoal  which  is  very  troublesome  to  steamers  at  low  water,  and  at  the 
mouth  of  Jerrys  Creek,  4:3  miles  above  Washington  and  5  miles  bdow 
Tarboro,  for  a  distance  of  350  feet  there  is  a  shoal  with  a  tninimiiin     ; 
dei)th  of  1  foot  at  low  water;  the  channel  is  well  cleared  of  snags,  logs,   ^ 
and  stunips,  and  tlie  banks  of  overhanging  trees  ti'om  Socky  Meant  ( 
down  about  OS  miles  to  a  point  within  20  miles  above  Wadhingtoni   j 
whence  to  Washington  it  is  quite  ba<lly  obstructed.    The  work  of  "*    ^ 
moving  th(*se  snags  is  in  juogress  at  the  close  of  the  fiscal  year. 

A  draw  is  now  being  placed  in  the  railroad  bridge  at  TarborO|  1mt.| 
there  is  one  highway  bridge  at  Tarboro  and  two  between  Tarboro  and 
liocky  Mount  without  draws. 

The  river  above  Tarboro  is  at  present  navigsited  only  by  a  steam flat-^ 
boat  owned  by  tlie  Farmers*  Oil  Mill  Company,  which  makes  about  twoJ 
round  trips  weekly  between  the  cotton-seed  oil  mills  of  tbat.eompony'/j 
about  3  miles  above  Tarboro  and  Washington,  carrying  cotton  seed' 
upstream  and  oil  downstream.    Its  capacity  is  about  ."K)  tons.  *     ; 

The  lour  princii)al  towns  on  this  river  by  the  census  of  1890  are  Bocky  - 
Mount  at  the  falls,  having:'  a  ])opulation  of  816;  Tarboro  with  a  popula- 
tion of  1,J>24;  (irrenvillc  with  a  i)opulation  of  l,t>37,  and  Washington 
with  a  ]>oi)ulation  of  .'>,r»4.">. 

From  tlie  census  of  LSIM)  it  a])i)earsthat  in  tile  three  counties  of  Edga-- 
combe,  i*itt,  and  IJeaulbrt  Www  were  grown  in  1871),  47,150  bales  of  eot- 
ton  from  0  L<SlL'  anvs.  and  in  INSI).  ;31,o;i2  bales  from  108,709  acres.     ' 

On  account  of  the  indetiuite  exteiit  of  the  work,  the  uncertainty  a^ 
to  the  location  inid  tiuic  when  it  should  be  done,  and  the  Ireqnent  in* 
terrujitions  by  fieslicts.  the  woik  was  done  by  hired  labor  and  the  use 
of  United  Stales  ]»lant. 

The  rivrr  is  in  tin-  i  olU-rtiim  disirnt  oi"  r.-niilirn,  \.  C. 

Mmiri/  sf(itvinvnt» 

July  1,  n^JM,  l)iil;imM'  iinrxpcndfil ^Q^SB&lt 

June  liO,  IJSHI.',  ani'Mint  «'\iirnd<'<l  dinii'u  t'lM-.i]  \  r.u 6yl4&Si 

July  1,  ISJL*,  b:il;in<t.  n!H-x|KMMl«Ml 3^107.8 

July  1.  1S!L',  oui-tJiinlin.-;  lialtilitirs S32Lff 

July  1,  1S02,  haljinc'  availaM.- 2,S7fi.]| 

Amount  a]»prnjiriatr(l  l»y  ai't  a])|iio\r<l  July  V.\.  \-^\^'2 10,OOOlOI 

Amount  availa1»lr  fur  lisi  al  yra:  immIIii^  .hnu-  IIh.  IMK: 13yS75^| 

=  iBSB 

Amount  (<'st  ihiati-<l  )  itiiniH  •!  f'^i   <  ".'.iilrl  inn  nl'  i-\  i>^t  ini;  pinirrt 42,00011 

Anionnt'thal  r.iu  Uv  luoiicilily  >  \  ;•  mIi  iI  in  ti<i  al  >  ■-ar(-n(lin;^.linii>iK),  18$I4     4^000L-C 
Submittfd  in  <'oiii])]iaur<'  wilh  n  (jiiircnimis  of  sccLiuns  12  ui' rivor  and 
harbor  acta  \)i  l>>\!^  and  1SG7. 

f 
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liKI'liKT  «»J     .\-.M«*lAXr  KXCINKKi:   \V.    II.   «  N\I»IW.I  I.N,   ,li:. 

IxiiKn  Si.\ii:>  j:.\(.inkki:  Oh  ici:. 

7/mi///o>7,  a*,  r.,  Jiiut  :,t/,  j'S!'.', 

M.uoi::  I  liavi*  the  li«»iinr  in  Milmiit  tin-  lollowinu  r.-pfni  nriijunnions  fu  tin-  I*;im- 
ln«i  :«ii«l  VixT  rivi-rs  fur  tin-  W^tul  \t»ar  «iHliii,ic  .iniu-  :'A  ISHJ: 

'lliiif   hi»i>t«Ts  ainl   iirrt-s^jtiy  i|n;iMrr.s  ;iii(l  limits  Ax-n-.  on  Oijoluj- i:;  to  Is,  l>iil 
tn\vf«l  ir««iii  15i<l«ilf^  Lanilinuoij  \i-U'i»-  J»ivt'r  In  '1':ii1miio.  mi  ']':ir   I»i\«'i,  niul  nn  'j',U[ 
nt  S.I  II  If  iiimiiT]i  work  of  w.-iiiiiii-x  pl.-iiit  to  hNnky  Mount  (>s  iiiil<<  ;il>ov«"  Wji^liiiij^ioii 
uihI  Iti'Ut)  tit  ii.i\i;x:itioii)   was  rtiiiiiiunrcd,  tlic  ]:laiit  iiiunx  in;;  from  ili(.>  stiianrilic 
ntii^i  Mltstrii«-titiiis  as  it  \>riit  up. 

<  »i,  .1.  loiiiit  nf  Ju\N  watt-r  ill  til*' rivrr  tlh- plaiil  iliil  imt  rrnrli  ]i..»K\  Moniu  uniil 
l»i'f.MiilM-r  1.  iS\\\.  anil  nn  nn.ount  of  hi;:h  water  Liid  n)i  till  .l-iiniary  Ji».  lM«i'.  sinri- 
wliiili  tiiii*'  it  has  work«<l  downs!  ri-:iin  (U  inihs.  n'nio\in^  to  .fnrii"  ."!(».  iS'.vj; 

Fn«iii  th*'  cliannHl: 

Twn  tl.oiisaud  mn:  hniulriMl  and  .HJxty-oni'  lar^f  Miau^.  ',ii'.\  stnini»s,  l.-'ilTi  tnrs.  4o 
torda  small  M!a>;s,  and7l*l*  lo;;s;  ;tnd 

Fr«»iii  thf  hanks: 

N'in«'t<'Mi  i»tum]»s.  6J:i  rords  siunll  hru.sli,  l,iVtl  \n'v>  cut  :i\n\  piilliMl  I.;nk,  'J.iti:*  |^•^s 
i  MX  and  )iii]l('d  )>a<*k,  and  517  tn-cs  triinnKMl. 

\Va!*-r-;;jiu;X»'  ohsfi  vat  ions  h;iv«*  hron  kept  at  liorky  M«»nnt  dinin;i  tin*  yi-ai,  .mikI 
.At  Tarl»'»ro  ^in.  i*  May  8,  isiL'. 

Thf  r«>ult  of  t  hi;  season's  work  is  a  vny  fair  (■lunincl  from  l»o«Ky  Mount  lo  Tar- 
liMfo',  and:!  thor«m«jlily  rloan-d  rh:»nn<d  tVom  Tarhoro  t<»  \\iiliinl'l  mih-s  of  W  a«»li- 
in^t«»n.  iM'iii;;  the  ]>;iit  of  thr  rivi*r  iin».«»t  tihstrurtid. 

Th«-  ii\»r  ln'tw«M.-n  Tarhc»ro  and  Koiky  Minini  is  fd>-*trmlrd  l»y  loiir  hriduis  with- 
out »lra^^»'.  two  of  which  at  Tarboro  an*  suihrii-nily  hi;;li  to  permit  small  l.o.it<  to 
jia."*."^  under  at  ordinary  stage.s  of  water.  (>ne  »d' the  luidm-^  is  no\N  heini;  ril»iiilt 
viirb  a  diawspan. 

It  is  rti*imnn'nd«'d  that  n(»  further  money  he  exiteuih'd  aln»\r  T.jrhoro  iniiil  ihe 
riv^-r  is  nnohstrurti;d  by  hridi^r.**  and  there  is  isome  na\  ii^aiion  there. 

It  is  I.elieved  that  ni»  funds  will  h«^  re<iniied  to  ele;ir  the  rher  i>etweeU  Taihoio 
and  Wa-hin«;it»n  diirin;;:  the  next  two  years,  and  it  is  ther<'fnie  n.-enmiiieT'ded  iliai 
any  fuithi«r  approjiriation  he  applied  to  dredjiinjr  ludow  \\  asliiM.i:frui.  and  it  i>^ni'4«d 
that  a  Hiitli<*ient  amount  he  a]>propriated  to  eompleto  the  ])roie<'!  at  onee. 

It  will  then,  prohahly,  he  desirable  to  do  some  jetty  in;;  hetueen  Taihoio  :iiid 
Orf^-nville. 

The  ftillowintf  s^leamor"*  an*  oniraged  in  the  eommerec  of  tlie,  river.  he-.i«!t  s  nnuy 
8ail  ve»*s«ds:  The  Hteaiiier /Vi«i//eo,  2r»l  tons,  made  live  triji-^  dm  inii  ilie  \i.ai  lioiii 
\Va«bin;rton  to  Norfolk  an<l  n-turn.  The  sti'anier  Aunii,  IMO  lon^.  iiui<le  liliei-n  tiips 
diirinjr  the  year  from  Wanhingt on  to  Norfolk  and  return.  The  stt-amer  i«v"''. -•'- 
l«.»n?*.  has  been  making  ono  triji  per  week  sin*  ••  I>e«*ember  1,  IMM.  iVoui  W  aNliJi.-f.in 
tMNoifoik.  The  steamer  J ///MM<//7f.  about  r><H)  t  •III'*,  has  been  makiiiLj  two  iiip^pir 
w»^k  .-^inee  November  1,  1><JU,  between  Washini^ton  and  Nc»rlolk.  rinsieainer  .tliilm, 
*Jt<i  tons,  and  i/#aM/V*r/,  ;<s5  tons,  run  irreg'.ilarly  from  ]»oints  on  Lo\n.  r  ransl.  o  to 
\Va?»hingt«ui  and  N(»rfulk,  The  sli-amer  (ininvilh,  (»S  tons,  math-  thiir  ti  i|»^  p«r  w  it-k 
^♦•twi'fn  Washington  and  Tarl>oro  during  jiait.  of  the  \rM.  Tiie  .-.ri  .hikt /•'.  A, 
.yftfh'ru.  12N  tons,  inakes  three  trips  per  week  from  NVa^liiuiiton  lo  T.nlioio  wiuii 
height  of  water  i»ermit*J.  and  when  not,  to  (ireeiiville.  or  as  tar  a>  slie  ran  uo.  IJu^ 
sif.imer  Ihlta,  8»i  t^Mis,  hm  made  irregular  tri)>s  tin  the  ri\er.  The  vicauni  /;. .'»'.  .".7 
tons.  ba<  done  the  saiu'*. 

The  iteani  tugs  Edith,  19  tons,  E.  S.  Whitdthr,  L'r>  tons,  (',,o,  M.  Hill,  l'i;  |..;,^.  ./.  /r. 
I^axton,  27  t«>tis.  Jotu,  10  tons,  fAz^ir  Afaftstii,  2'\  Iomn.  h.jvf  liiwrd  on  tli**  ii\i  r. 

The  expenses  «>f  the  year  have  been: 

Kepair>  to  plait r~M.  >^:J 

Puieh:e»«' of  ]iiiip"rty I !'..'.:» 

fare  of  plant  layiim  up 1':;   lo 

Watei-guage  <di>ervatioiis »••,   (,o 

Superinttrmlenee  and  oiliee.  expanses '. ' .  I .  ."•.> 

Labor,  sujiidies.  towing,  ete ...  i !".  \\j 

Total •;,  «.:s.  2,1 

The  operations  on  the  river  were  under  the  ininiediati-  tliai  ■!•  oio,  <  i-;  i  ;  I*.  !•■•  ne 
J.  n<  11.  whii  has  rendered  most  faithful  and  eiii«  n-nt  m'1\  i«  i- and  }i.i- in>  ih-CiiN^lor 
hi.-  untiring  \\ork. 

Very  lesjieetfully,  your  obi>dient  -ervant, 

\V.M.    11.   (   HAlHlol  UN.  .h:.. 

(',  >",  .iiiti-^funt    l'ni}intt'i', 
M:lj.  W.  S.  8IAXION, 

(:*jrp4  of  EnijinetiUi,  U,  8,  A, 
KKG  92 71 
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COUMRItCIAI.  STATISTIC  H. 

forthe  .voar  einHnjiE  Deoeiubcr  31,  1801,  is  estimated  m  followit 


ai>»>ure«o.K 

Expor... 

Import.. 

ToUl. 

Toaiui*. 

*i,oav.oou 

:i.iion 
1WI.O0O 

(tlHW 

1SU.WI0 
13.  MO 

i.wv.wv 

"■S;!S 
=!:S! 

IM.OOO 
l&UOO 

IN.  000 
16,000 

l.OOII.ODO 
S,nOO 

IIXl]0D0 
2.JO0.VK 

TOOO 

«5,66o 

•^s 

i6,ii6o 

8.S 

ik:<» 

tlwu 
imi.  iwa 
HI".  000 

i.OUO.WHt 

IS 

'.no,  DUD 

■i.KA.m 

2,120,000 

4,t>T4,00a 

195,100 

The  Above  statist  im  iii^  biined  mainly  ii))i>u  reportaof  AsButant  Engiucer  WilUaai 
II.  I'liiidbrmni.  jr..  niHdu  niter  mncL eorniapoDiU'Dci- mid  convornatiou  with  steamboM 
captuius  iiud  aguiits,  custuiii-liousc  ufficials,  and  prominetit  abippers  and  merchAnU. 


Pamlieo  iiiiil  Tar  rh-im,  SoHh  Carolina. 
APrRUrRlATED. 


AauuKl'Airui-.: 

Jnlytt-IMM 

Ani^iia.  1>u<<l 

AUtf|U|11.lH<ri 

BapKunlwr  IB.  l<4!iii . . 


,,.]  fi.01 

lu,  O" 


KXTKNIIEI). 


Fi^'iil  y 

ir.-iia!iii:.1 

„..a..- 

";^"«  A« 

^ 

,, 

kM 

1!,5Ml« 

1,'jw.sa 
6,  eo9.  is 

fliWoo 

B.B».7b 
S.iiUi«« 

l.-^i'.  77 

til 

J!Sil:;:::::::::::::::::::;;:::.: :                       ....;;;:::::::. 

^ 

\Z\ 

E«f 
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J'amlieouml  Tai- rlrcrn.  Xvrfh  ('(irolina—iUmUiwivd. 
KKEUJHT  TKAN\SPORTED. 

I    """  "~* 

Fisfal  y<^ai' landing  June  30—                                       j      Ton?».  \.,iu'.. 

jjij 21,'MMj  .  $r,u-).«>m) 

i|l^ I  2.  !•>».  000 

Si 2.:i:v;.7o:; 

IM ' I  l.'.f<SS.74l 

JS 1 4.GI2.0HO 

%S , I.IITO.XIO 

'** -JTT.KIJ  »5,742. 17.-* 


lift  0/ 9ieamer9  Haiigatiny  the  PaiHlioo  and  Tar  ricern,  Xorth  Carolina,  in  Ihe  jUval 

year  ended  June  30 ^  ISf)?, 


Number  ol'tripd 
.V  early. 


UrttnTilleV, 


Mb 

Beu 

With* 

|.T.WhllUk*»r'' 

i.Vr.hxton* ... 
/orie' 


385 
68 

128 


80 
57 
19 
25 
26 
27 
10 
23 


Wasliington Norrolk . 

do do 

do ' do 

do »lo 

C)n  hiwor  PAiiiIico \Va»liiiif:tou  and  Kor- 

I      folk.     ■ 
I do : do 


irri-j^iilar. 


5 
15 
28 

m 


Washiugton 


do 


Tarboro 


.do 


On  ri%'cr [  Ou  rivor 

do ' do  . 

do ' do  . 

do do  . 

, do ■ do  . 

do ' do  . 

do I.., do  . 

, do I do  . 

I 


'  Do. 

3  trips  pr-r  wiK'k 

part  ofyfar. 
3  tripH   pj^r  Wft.-k 
when   h(i«:lit   of 
wnt«T  punnits. 
Irremilar. 
Do. 
Do. 
D«». 
.  Do. 
Do. 
Do. 
Do. 


Tagboatfl. 


L8. 


IMPROVEMENT  OP  OONTBNTNIA  CREEK,  NORTH  CAROLINA. 

It  is  the  largest  tributary  to  tlie  Neiise  Kiver,  iiit4>  wliicli  it  flows 
from  the  left  bank  32  miles  above  Newborn. 

At  Stantonsburg,  63  miles  by  river  (30  by  land)  IVoni  its  jnontli,  tlio 
Contentnia  becomes  steeper  in  slope,  Narrows  rapidly,  '*and  is  totally 
impassable  even  at  mean  low  water;^'  thence  to  its  nioutli  it  is  voiy 
tortnous,  and  when  its  improvement  was  coinnienc^^d  by  tlD»  ITnitcd 
States  in  1881  it  was  "badly  choked  with  fallen  timber,  snnkcu  lo«;s, 
and  snags,  also  obstructed  by  sand  bars  and  navi^ration  n'mlcnd  ex- 
ceedingly difficult,  in  many  phK'.os  next  to  impossible,  by  the  dciiso 
overhanging  growth." 

The  project  of  1881,  continued  without  modilication,  is  to  cloar  it  of 
overhanging  trees  and  its  channel  of  sna*^s  and  loj;s  to  tlHMle])tli  of 
not  less  than  3  feet  at  the  flush- watc^'  staj;os  of  ci^Mit  or  niiu*  months' 
annnal  duration,  at  a  cost  estimate<l  in  1888  at  $77,500. 

At  the  date  of  this  rei>ort  by  the  expenditure  of  u|>wanls  of  ><48,700, 
the  channel  to  the  depth  of  i3  foot  had  been  niodcr;it<*ly  well  rlcared 
ftom  the  month  31  miles  up  to  SnoAv  Hill,  ami  very  rouf,dily  cleared  tlio 
remaining  32  miles  to  Stantousburg. 

The  trt&c  on  the  creek  is  by  the  steamer  Laimij  of  21  tons,  making 
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r'i'iiiii  tliiw  tu  liv«  triiia  ner  w<*ek  t(i  Snow  Hill,  and  by  the  steamec  Nettie 
11'.,  of  ;W  tmis,  iniikiiig  iiTcgular  trips  to  whatever  point  she  can  get 
fVcijilit.  ('oiisidei'iililB  hiiiiber  in  reiMH't*d  to  be  raftetl  down  the  creek, 
mtnic  lit'  Avliit^'li  in  towed  by  the  tug  Siran  to  the  sawmills  at  Newbern. 

The  csteiit  and  character  of  the  traffic  in  detail  will  be  found  in  the 
'iplM'iuIcd  talile  of  irouiiiicifinl  statistics. 

Work  wassiis])cuded  June  10, 1891,  and  has  not  been  resumed  daring 
the  llsc'iil  year  ending  June  3U,  1892. 

Tiie  ereck  is  now  uio.st  obstmet^^'d  near  its  mouth  at  Spring  Sloagb, 
and  consideiably  obstructed  at  other  x>oints  below  Snow  Hill. 

Thc$l>ollU  now  available  will  l>e  apjtlied  to  improvement  at  these 
points  diii'iug  the  ensuing  se-ason  of  low  water. 

A  wator-giinge  record  has  been  kept  at  Stautousburg  throughout  the 
year. 

Foialmostita  entire  («)urse  below  Stautousburg  the  creek  flows  about 
midway  between,  and  15  to  20  miles  iVoui,  the  Tar  and  Neuse  rivers, 
whieli  liiive  been  im])rovcd  by  the  United  States  at  a  cost  to  this  date 
of  iipwai-ds  of  $(>»,(HH)  and  $2(tS,000,  respectively. 

It*  it  bo  tlio  will  of  Congress  to  continue  at  a  farther  estimated  cost 
of  ubont  ^;t(>,0(iO,  and  an  aggrogato  estimated  final  cost  of  977,500,  an 
improvement  so  h)cjil  in  its  appreciable  benefits,  the  sum  of  410,000 
i-oiild  be  applied,  so  far  as  regards  tbe  economical  execntion  of  the 
work,  with  advantage  duiiiig  the  fiscal  year  to  end  June 30, 1894. 
Till!  I'l'L'i'k  U  iu  tliu  collci'tiun  diutrict  of  Kewborn. 

Money  statement. 


Amimnt  avjiilalilo fur  lineal  year ouding  JiuieSD,  18!I3 9,210.66 

{Aiiiimut  (iiHtimntwl)  runuiTeil  for  coiiipletioa  of  existiD^  project 18,600.00 
Amuiinttliulciiiiboprotitab1yeipeDdcdiiifiscalyeareDdiDKJuDe30,lg94    15,OO0uO0 
Sitliiuitteil  ill  (:oin]i)i:Liii:o  wirh  roquiremeuta  of  sections  2  of  liver  and 
liarbui  uuts  of  1806  iuid  1»G7. 


[.  BTATISTICS. 
0  for  tlie  year  eiidiug  December  31,  1891,  ii  wtlmated  as  Ibllomt 


Eiporta.  ImporU.      Totab. 


Cntlon 


J.uiulH'r Hnil  lindlH-Iii,.. 

GRDKnl  IDurcllDlllliai:  . .  ■ 

Total 


i,iNO     eoo,iioa     i,3U,ooo 
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Contentnia  Creek,  yorih  Carolina. 


APPKOPKIATKD. 


Date. 


EXPENDED. 


MMtli3.1Ml 

Joly5.1884 

AonAtll,ld88... 
Scpca&berl9.1890 


Amonnt.      Aggregate 


$10, 000 

10.000 

5,  OUO 

15.000 

5,000 

7,000 


$10,000 
20,0(K) 
25.  000 

4(1.  U.H) 

A'*,  I'Oi) 
52. 000 


Fiscal  year  entliog  June  30~ 


102. 
1883. 
1881. 
1885. 
188S. 
1887. 
1888. 


1»1. 


During 
vonr. 


$0, 
», 

3. 
1. 
9. 
5, 
3, 

4, 


C03. 99 
4:<.'>.  80 
rtTC.  12 
2f.H.  ()1 
41(».  0>i 

3;{i.4o 
52i».  :«•.) 

K29.:J4 
f>5u.  50 
772. 98 


A  ggrc^ate. 


$9,  G93. 99 
19. 12l>.  f<8 
20,1)0.1.  (It) 
•j:?.  •J0><.  rtl 
24,  »i^7. 0'.l 
34,019.00 
3l».  ,'•!.-(.  «W 
43.  37S.  trj 
43.  928.  .VJ 
48,701.50 


FREIGHT  TKANSPOllTED. 


Fiscal  year  ending  Jane  30 — 


1»5. 

IjWT. 

1^*«». 

1»1. 


Toiifl. 


12.'j,  225 


Value. 


$121,000 

«i:'.9.  r,r)0 

HU.  050 
1,2' 13.  .'«>() 
1,219,350 
1,  342,  lUO 


IMPROVEMENT  OF  TRENT  RFS^ER,  NORTH  CAROLINA. 

The  Trent  is  the  principal  tributary  to  the  Neiise  Eiver,  which  it  joins 
fi:*om  the  right  bank  at  Newbern,  N.  C. 

Its  width  is  about  2,000  feet  at  I^ewbern,  averagiiifi:  betwoon  4.'>0  and 
2,000  in  the  lower  7  miles,  and  narrowing  to  about  3r»()  toot  in  the  lower 
9  mUes,  and  averaging  al)out  175  feet  thence  to  Pollocksvilhs  is  miles 
above  Newbern,  whence  20  miles  to  Trenton  it  varies  between  at)ont  75  to 
125  feet.  From  Trenton,39^  miles  to  the  Upper  Quaker  Hrldge  it  varies 
from  10  to  160  feet^  and  averages  about  62  feet. 

Beginning  at  x>oints  respectively  27, 32J,  and  37i  niilesabove  Trenton 
there  are  stretches  of  narrows  througli  cypress  swamps,  tin*  tirst  :^  mil(\s 
in  length,  varying  in  width  from  25  to  70  feet:  the  second  3.!  miles  in 
length,  in  which  the  width  is  10  to  70  feet,  and  the  third  about  13  miles 
in  length,  where  it  is  12  to  50  feet. 

Its  minimum  depth  at  lowest  stages  is  10  feet  from  Newbern  to  Pol- 
locksrille^  6  feet  thence  7  miles  to  Quaker  Bridge,  and  3  feet  thence  13 
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uiili's  til  Ujipcr  (^>ujil;f*r  Hriilp-.     It  luis  ii  inininiuin  dei)th  in  the  uar- 
i«i\vs  of  lA  loot. 

Its  biiiiks  sue  qiiitr  vaiiablis  tViHjiieiitl.v  clianging  in  character  and 
lici^lit  lioin  rvpicss  swami^s  to  blntt^  above  overflow  where  the  ground 
is  tinil)eie(l  or  cultivalvMl.  Above  Trenton  these  bhiffs  are  of  various 
heights  u])  to  (JO  tVet,  and  below  it  tliey  are  10  to  25  feet  high.  In  the 
lower  9  nlih^s  betweiMi  the  bhitt's  there  are  salt  marshes. 

Its  beil  is  ^iMierallv  sandy,  with  occasional  rock  shoals  above  Lower 
Qnaker  Ihid^e,  and  sand  with  nuid  toward  and  near  the  mouth. 

Freshets  overflow  its  bottom  lands,  and  had,  during  the  three  years 
of  grange  observations,  1881)  to  1801,  a  recorded  extreme  rise  of  17.6 
feet  at  Trenton,  4.5  feet  at  rollo(*ksviIlc,  and  5  feet  at  Newbern. 

Tides  are  i>eree|)lible  a  e<msiderable  distance  above  its  mouth. 

It  is  qnite  tortnons;  the  distance  between  Upper  Quaker  Bridge  and 
Newbern,  between  which  its  length  is  77J  miles,  l^eing  only  32  miles  by 
an  air  line.    Tbere  are  occasional  groups  of  exceedingly  sharp  bends. 

Pnrsuant  to  act  of  Congress  of  June,  1878,  the  river  was  surveyed 
from  >'ewbern  to  Trenton  in  1878. 

Between  Newbern  and  Tollocksville  the  river  wai?  then  comparft- 
tively  free  from  obstructions,  and  (>  feet  of  water  could  be  carried  at  low 
summer  stages.  Abov(^  Pollocksville,  and  esi)ecially  between  the  Lower 
Qnaker  Bridge  and  Trenton,  it  was  badly  obstructed  by  large  qaauti- 
tie^  of  snags  in  the  channel,  by  fallen  and  overhanging  trees,  by  occa- 
sional sand  bars,  and  by  one  or  more  ledges  of  rock.  One  steamer  ran 
regnhu'ly  to  rollocksville,  and  one  occasionally  9  mile-s  farther  to 
Quaker  Bridge,  above  which  navigation  was  confined  to  flatboats  and 
rafts.  Before  the  river  had  become  so  badlv  obstructed  steamers  made 
regular  trijKs  to  Trenton. 

Tlie  projevt  of  1879  was  to  secure  a  channel  3  feet  deep  at  extreme 
low  summer  stages  from  PoHocksville  to  Trenton  by  removing  all  ob- " 
structions  and  dre<lging  to  the  width  of  50  feet  through  the  shoals;  to 
divert  tlie  water  from  portions  of  old  liver  beds  by  building  400  feet  of 
soli<l  dike,  to  protect  the  banks  by  000  feet  of  wattle  dam,  and  to  cut  off 
a  bend  4  miles  below  Pollocksvilic,  at  an  estimated  cost  of  $22,000. 

The  qnantities  of  snags  and  logs  in  the  river  proved  so  much  greater 
than  was  expecrted,  especially  in  the  14  miles  next  below  Trenton,  this 
estimate  was  increased  in  1887  to  ^59,000. 

Tlie  ])r()ject  of  1889  is  to  clear  the  river  for  navigation  by  small  steaAi-    . 
boats  Xi  iniles  above  Trenton  and  by  pole  boats  6J  miles  farther  to 
Upper  Quaker  Bridge,  at  an  increased  cost  of  $13,000,  the  estimated 
cost  of  the  jnoject  of  1879  as  extended  in  1889  being  872,000. 

Woik  was  comnuMJced  in  ►Sciitember,  1879,  and  $41,464.06  were  ai>- 
plied  to  June.'iO,  1880. 

^\t  that  dat(^  a  large  number  of  snags  and  logs  had  been  taken  from  ~ 
the  cliannel  and  the  h»aning  trees  cleared  from  the  banks  in  the  14  . 
miles  l)ctween  Quaker  Bridge  and  Trenton,  and  the  river  had  been  ; 
cleared  of  snags,  logs,  and  overhanging  growth  to  Trenton  firom  its  - 
mouth;  a  turning  basin  had  been  dredged  at  Trenton  to  6  feet  in  depth  i 
at  low  water  an<l  revetted  with  wood;  from  the  turning  basin  down-  .' 
stream  a  cut  4,.'>(M)  feet  hmg,  75  feet  wide,  and  »3  feet  deep  at  low  water  ". 
had  been  dredged;  other  dredging  had  been  done  on  shoals  between 
Trenton  aud  (Quaker  J>ridge,  and  some  rock  shoals  blasted,  the  whole  « 
am<Hint  of  dredging  done  in  the  river  aggregating  77,825  cubic  yarda 
of  material,  besides  upwards  of  2,000  cubic  yards  of  rock. 


V 
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In  1887  six  sboals  of  sund  aggregating  upwards  of  800  feet  in  length 
had  reformed  in  the  1^  miles  next  below  Trenton. 

In  1889  the  snags  were  removed  to  the  natural  <loi)th  and  a  wi<lth 
of  300  feet  for  a  distance  of  1,700  feet  entirely  across  Foys  Flats,  «  miles 
above  Newbem,  and  a  channel  100  feet  wide  and  8  feet  d(^ep  at  dead  low 
water  (equal  to  that  elsewhere  in  the  jiver  from  Newbern  to  Trenton) 
was  di*edged  thi-ough  the  flats  by  the  removal  of  14,677  cubic  yards  of 
material,  besides  many  stumps  and  roots. 

In  1891  the  worst  obstructions  of  recent  accnmulation  were  removed 
from  the  channel  from  the  mouth  to  Trenton,  and  the  7  miles  of  river 
next  above  Trenton  were  fairly  cleared  by  the  removal  of  a  large  number 
of  snags,  logs,  and  stumps  from  itis  channel  and  leaning  trees  from  its 
hanks. 

During  the  fiscal  year  ending  June  30, 1892,  the  river  has  been  sur- 
veyed fromTi-enton  to  Upper  Quaker  Bridge,  but  the  funds  available 
have  been  insufficient  for  other  work  in  improving  it. 

At  the  date  of  this  report,  Jnne  30,  189li,  the  river  below  Trenton  is 
reported  in  very  good  condition  with  the  exception  of  logs  lost  from 
rafts  which  canse  occasional  dangerous  obsti-nctions. 

The  commerce  of  this  river  is  priucipaUy  transpurted  in  oiiu  Kinall  steaiiilioat^  the 
Howard,  of  63.79  toua,  making,  (luring  tho  busy  season,  say  hIx  mouths  of  tin;  year, 
two  trips  per  week  to  Tronton  and  two  others  to  PoUooksville,  the  other  six  months 
one  trip  to  Trenton  and  two  to  Pollocksville. 

The  steamer  Trent.  94  tons,  makes  irregular  trips  on  the  river,  and  the  launch 
BUfodgood  and  several  tugs  are  employed  occasionally  towing  timber  from  the  upper 
liver  to  the  sawmills  near  Newbem. 

The  shoals  which  have  reformed  immediately  below  Trenton  prevent 
steamboats  from  ascending  to  that  ]>lace  at  low  water. 

The  part  of  the  river  under  improvement  flows  through  the  middle  of 
Jones  County,  which  has  an  area  of  450  square  miles. 

By  the  United  States  census  its  population  was  7,401  in  1880,  and 
7,403  in  1890.  In  18 79  it  produced  4,078  bales  of  cotton  on  8,4G3  acres, 
and  in  1889,  2,068  bales  on  12,462  acres. 

The  river  ia  in  the  collection  district  of  Pamlico,  K.  0. 

Money  statement, 

Joly  1, 1891,  balance  anexpended $1,  HiO.  56 

Jnue  dOf  1892,  amonnt  expended  during  Jiscal  year ] ,  ();U.  h4 

Jnly  1, 1892,  balance  unexpended (U)k.  72 

Jnlj  1. 1892,  outstanding  liabilities 2r>.  50 

July  1, 1892,  balance  available 5,s3.22 

Amoaut  appropriated  hy  act  appFoved  July  13, 1892 5,  (hm).  oo 

Amoont  available  for  fisoal  year  ending  June  30. 1893 5. 5SH.  22 

r  Amount  (estimated)  required  for  completion  of  oxistiujj:  project 11,  5<H).  ()() 

I  Amount  that  can  be  protitahly  expended  in  fiscal  year  ending, Juno  30, 1804     10, 000.00 
I  Submitt^  in  compliance  with  requiiements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 
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DecidAfle  aiiiro  last  jear,  li,90G  tons. 
Trnniportation  linos  establiahed  daring  Tear,  none. 

The  aoovo  BtatiBlii'«  ore  baaed  mainly  upon  reports  of  Asaiatont  Eaginr«r  W,  II.  i 
■  Chadbonm,  jr.,  mode  alter  mnch  correapondHnce  and  eonversfttioti  wltb  sUiamluiBt  i 
oaptMns  and sgenta,  cnstom-hoaBe  offloials,  and  prominent  shipper*  Biul  muntiiHita.    ' 

Ti-ent  Biver,  Xctrth  Carolina. 

APPROPHIATKD. 
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L  10. 
IMPROVEMENT  OF  NEUSE  RIVER  UP  TO  SMITHFIELD,  NORTH  CAROLINA. 

Rb»ing  near  the  northerly  boundary  in  the  middle,  hilly,  or  undulat- 
ing Ih»U  of  North  Carolina,  the  Neuse  flows  southeasterly  and,  <*rossintr 
tbe  broad,  low,  comparatively  level  expanse  of  sandy  soil  covered  with 
pine  forests  and  intersected  with  cypress  morasses,  empties  into  Pam- 
licii  Sound. 

The  river  is  quite  tortuous.  While  the  air-line  distance  from  Smith- 
Held  to  Guldsboro  is  but  22  miles,  by  the  river  it  is  62  miles,  and  the  air- 
liue  distance  from  Smithfield  to  Newbemis  80  miles,  while  by  the  river 
it  is  150  miles. 

It  is  especially  tortuous  for  a  part  of  the  distance  between  a  point 
about  9^  miles  below  Goldsboro  and  the  moutli  of  (3ontentnia  Creek, 
for  about  4  miles  below  Whiteludl,  and  about  7^  miles  above  Kinston 
for  5  miles,  at  all  of  which  places  there  are  series  of  very  abrupt  bends 
difficult  for  navigation. 

It8  course  for  about  25  miles  in  the  region  of  Newborn  is  approxi- 
mately parallel  with  and  but  20  miles  from  the  Pamlico  .and  Tar  River. 
Fn>in  a  [Hnnt  above  and  near  Xewbern  up  150  miles  to  Smithfield  its 
width  varies  from  80  to  250  feet,  being  130  feet  at  Smithfield  and  80  feet 
near  (ioldsboro. 

A  few  miles  above  Xewbern  it  gradually  widens  into  an  estuary, 
spreading  to  a  width  of  5  miles  at  its  mouth  at  Pamlico  Sound,  40 
miles  below  Xewbern. 

Freshets  are  frequent  and  sudden,  having  an  extreme  recorded  rise 
of  li}  feet  at  Smithfield,  20  feet  at  Goldsboro,  and  17  feet  at  Kinston. 

Tbe  height  of  the  banks  from  Goldsboro  to  Contentnia  Creek  is  JO  to 
30  feet  on  the  concave  side,  3  to  6  feet  on  the  convex  side,  and  from 
Contentnia  Creek  to  Newbern  about  5  feet. 

The  banks  and  immediate  bottom  lands  are  for  long  distances  densely 
timbered  and  frequently  overflowed,  but  some  of  the  lower  bottoms, 
which  are  very  fertile,  have  been  reclaimed  by  dikes. 

Plantations  and  houses  are  generally  situated  ui>on  the  uplands,  2  to 
3  miles  back. 

The  bed  of  the  river  is  generally  of  coarse  sand  and  gravel,  but  at 
Broadway  Landing  it  consists  of  fine-grained  slate,  and  near  Fort  Barn- 
well, .about  28  miles  above  Xewbern,  of  a  conglomerate  of  shells. 

Alioat  2  miles  below  Smithfield,  and  also  near  Quaker  Neck,  thcM  <» 
are  Kock  shoals,  cx)nsisting  of  slaty  rock  covered  with  loose  rock  and 
bowlders. 

In  Pamlico  Sound  the  water  is  salt.  The  estuary  portion  of  the  river 
has  a  lanar  tide  of  4  to  8  inches,  but  its  surface  fluctuates  with  the 
wind  from  1  to  5  feet. 

In  18.3(5-'57  the  State  of  North  Carolina  improved  the  navigation  of 
the  river  by  the  construction  of  wing  dams  and  by  the  removal  of  snags 
and  fallen  and  leaning  trees  between  the  mouth  of  Contentnia  Creek 
and  Pitch  Kettle,  21  miles  al>ove  Newborn. 

Before  the  war  steamers  are  said  to  have  made  regular  tri])s  from 
Golilsb«)ro  up  02  miles  to  Smithfield,  a  village  having  by  the  census  of 
ISOO  a  population  of  550.  It  is  said  to  be  the  center  of  a  fairly  produc- 
tive rountry. 

When  the  United  States  commenced  its  im[)rovem<Mit  in  1S78  the 
navigation  of  the  river  wasobstru(;ted  by  war  blockades  at  four  points, 
namely:  First,  at  Johnson's  Point,  4  miles  below  Newbern,  by  a  row 
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of  "  Taukee  cntchers."  niiicli  euiisiBted  of  iDclinod  span 
iTibK  or  bu\:eti  lillcd  witli  stone,  tlietr  points  shod  vitti  iia 
merjrod  below  low-  watt^r;  Mvcuiid,  at  ^ort  Foiut,  3  miles  ] 
l>eru,  by  aiiotliei'  row  of  "  Yankee  eHh^hera"  {ilanted  a  aha 
below  a  Hdg  of  veHsels  tilted  witli  Btbne  and  scuttled  and  fl 
])iles;  third,  at  Batvli elder  Creek,  3  miles  above  Newbem 
of  sunken  cribs,  barges,  iind  veHHclH  filled  with  atoneB;  bu< 
SDuthwest  Blockiide,  7  miles  below  Kinston,  by  two  rowD  of  8 
tilled  with  Atones  iirnniged  clieckerwise  aci-OBS  the  channel. 

Below  Contuiitnia  (.'leek  the  i-emains  of  a  cofferdam  oonf 
building  the  foundntions  of  a  lock,  never  completed,  formed 
ble  obatrnction. 

During  nine  months  of  the  year  the  minimom  channel 
ported  t4)  have  been:  From  the  mouth  40  milea  to  Newbern.  I 
Newbern  50  miles  to  Xinston,  4  feet;  from  Kinston  46  mu< 
boro,  3  feet,  and  then<>G  5;^  miles  to  Smithfleld,  2  feet. 

Between  Newbei-n  and  Kingston,  however,  there  were  loB 
of  slioals,  upon  nt  Ica^t  ime  of  which  the  depth  dnring  th< 
season  was  only  alnrnt  18  inches. 

From  Oonteutnia  Creek  np  119  miles  to  Smithfleld  the  rive 
obstmeted  by  overhanging  trees  and  by  dense  masses  of  logf 
which  gradually  at'cnmulate  in  the  river  by  the  cutting  ol 
at  the  sharpest  bends. 

The  projector  IH7I,  uKHlifled  or  extended  in  1878,1871 
1883,  and  c-ontinuctl  witiiont  nn>diflcation  since  the  latt«r  dal 
tn  remove  the  war  obstructions,  to  clear  the  channel  np  to 
of  all  HungH,  logs,  and  overhanging  trees,  "and  to  contract  t 
way  by  jtitties  so  ns  to  iissnre  during  the  entire  year  an  ut 
8-foot  niivigation  40  uiik'S  np  to  \ewbern  and  a  similar  4-f 
tlon  50  miles  farther  1o  Kinston,  and  during  nine  months 
a.^-foot  navigation  ItHf  nules  farther  to  Smithfield,"  at  a  tola 
estimated  in  1888  at  *371,000. 

Work  commenet?d  in  1878,  when  a  channel  300  feet  loi 
wide,  and  8  feet  deep  was  dredged  through  the  bar  at  New 
war  obstructions  have  all  l«ien  removed.  The  channel  basl 
of  snags,  lugs,  and  stuni])s,  and  the  banks  of  overhanffiDg 
Conteutnia  Creek  n\)  to  Sinithtield.  Betweeu  Kinston  an 
S4,SI>2  linear  feet  of  jetties  of  piles,  and  in  a  t^w  instances  i 
brush,  have  been  Imilt  peri>eudienlar  to  the  bank  to  direct  1 
on  the  shoal  K. 

During  the  fiseal  year  ending  June  30, 18i)2,  the  channel 
of  23  miles  of  tlie  river  iinnie<l lately  above  Kinston,  and  ol 
between  Kinston  and  Mewbevn,  were  cleared  of  snags,  logs,  t 
_  and  overliangiiig  lives,  leaving  a  cleared  channel  fi"om  120 
wide  and  3  to  12  feet  ileep,  the  details  of  which  work  will 
the  appended  report  of  Assistant  Unginecr  W.  H.  Chadbi 
whom  file  immediate  charge  of  the  work  has  been  intnisted 
latter  lialfiif  the  year  sinee  tlie  death  of  Mr.  Uobert  Rans( 
many  years  pnst  was  in  iuuni'diate  charge  of  this  work  unti 
ilannary  14,  l.'^iHi. 

At  the  date  of  this  leport  llic  channel  and  banks,  at  1 
Coiilsboro,  are  reported  to  lie  well  cleared  of  snags,  logs,  a 
*orf^6>«Plliau"iuj7'  trees,  and  the  river  in  that  respect  in  gwx 

^/jh^*'  ^/i„'  \i.      •  part  of  the  river  below  Kinston  extends  trot 

""^/r/j  ■'J'^'i.g '^?   ^.rtborn  to  a  point  about  7  miles  below  Kiot 

'•'^.■^e  W'  '•^5  miles  theie  lue  nine  shoals  varying  flfoi 


AITENDIX    r. — Ul'iroKT   or    MAJOK    STAM«»\.  1  1  :>  I 

feet  aud  aggregating  3,15()  feet  iii  leiigtli,  upon  sonio  of  whi(*h  tlie(loi)Mi 
:it  low  water  is  1^  feet  and  on  others  about  2i  feet. 

At  one  of  these  shoals  freight  steamers  at"lo\v-watiT  sta^^rs  have  to 
tmnsfer  their  fivightto  light-draft  flats,  and  another  Just  below  tJu^ 
most  important  lauding  on  the  river  between  Newliern  ami  Kinston  is 
reported  ti»  cause  serious  inconvenience. 

On  account  of  the  cost  of  stone,  jetties  hitherto  constriictf3<l  on  the 
river  liave  bt^n  built  principally  of  piles,  wliich  soon  decay  and  during 
freshets  are,  to  some  extent,  washed  out  or  dt^stroyed  by  drift  woo<l. 
The  opening  of  quarries  and  construction  of  railroads  within  the  past 
two  years  have  materially  reduced  the  price  at  which  stone  can  be 
delivcreil  at  Kinst4m  and  2s^ewbern,  and  it  is  believed  it  can  now  be 
pnrchased  sufficiently  low  to  permit  its  use  in  building  jetties  of  stone 
uiKm  brush  mattresses,  to  which  purpose  the  $8,050  now  available  will 
be  ap]>lied  during  the  ensuing  lt)w-water  season  in  improving  the 
channel  upon  the  worst  of  the  shoals  al)ove  described. 

During  the  fiscal  year  to  end  June  30,  1894,  it  is  estimated  tliat  the 
»nm  of  $20,000  can  be  adrantagecmsly  applied  to  tlie  constrm-tion  of 
jetties  and  to  keeping  the  channel  and  banks  clear  below  Goldsboro. 

In  the  rei>ort  of  June  30, 1891,  it  is  stated  that  the  estimated  amount 
require<l  for  completion  of  the  existing  prqj<K!t  is  $  10(5,500.  A  sufti<*ient 
examination  of  the  river  to  revise  this  estimate  lias  not  yet  been  made, 
bat  will  be  during  the  ensuing  year. 

On  account  of  tiie  indefinite  extent  of  the  work,  the  uncertainty  as  to 
the  location  and  time  when  it  should  be  done,  and  the  frequent  inter- 
rnptions  by  freshets,  the  work  was  done  by  hired  labor  and  the  use  of 
United  States  plant. 

The  river  is  ia  the  collection  district  of  PamUco,  N.  C. 

Money  8tat4im€nt. 

Joly,  1, 1891,  balance  nnexpended $14. 874. 45 

Jane  30, 1892,  umouut  expended  during  fiscal  year 0. 149. 6.S 

»  

Jnlv  1, 1892.  balance  unexpended S,724.S2 

July  1, 1892,  outstanding  liabilities 23.  <H) 

July  1, 1892,  balance  available 8,7(K).02 

Amount  appropriated  by  act  approved  July  13, 1892 15,  (MX).  (X) 

Amoant  available  for  fiscal  year  ending  June  30, 1893 2:{,  7(K).  {^2 

{Amount  (estimated)  required  for  completion  of  exiHtin};  piojoct iM,  5(K).  ()(> 
Amount  t bat  can  be  nrontably  expended  in  iiscnl  year  ending.]  une  30, 18!)4    20,  OlK).  00 
8obmittc!d  in  compuance  with  requirements  of  sections  2  of  river  aud 
luurbor  acta  of  1866  and  1867. 


REPORT  OF  MR.  W.  H.  CHADnOUKN,  JK.,  ASSISTANT  ENr.INFFR. 

IJNiiT.D  States  Ent.inekk  OrncK, 

Beaufort,  \.  f.'.,  .hniv  .?/^  /.sY'.^ 

MA.TOR:  I  have  the  honor  to  submit  the  n^port  of  opcratioiiH  lor  impiovin;;  ^»•^l^.«^ 
Ri*-er,  North  Carolina,  for  the  fiscal  year  endin*;  Jun*?  :►(),  1S1.»2, 

Two  boist^rs  and  necessary  qunrternand  flats  under  Ovcfs^mt  KujrtMu*  J.  Hell  w<»rki*d 
over 
b«r3, 

worked  over  23^  miles  of  river  (forty 
twe«ii  July  1  and  Aagiut4, 1891. 
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Th«  combined  plant  removed  turn  the  nhiuine]  6SI  inrgn  RimKO,  SOS  stumps,  9  o 
pilM,  322  trees.  2S  oorda  nuftll  anagu,  nnd  ^fi^  In^p; ;  utiil  fVoiu  tbe  Imnlca  33ii  anai 
Mi  cords  Bmnll  bnisli,  2.026  logs  out  :iiirl  rolli^il  buck.  802  trem  int  and  puUcd.  ant 
tree*  trimmevl.     Channel  cleued  ttum  120  to  2.)0  feet  n-ide  oud  3  to  13  ft>et  di-ftp. 

A  water  gauge  was  kept  at  SmitbiieM,  X.  C,  daring  tbe  year. 

The  river  at  present  ia  in  exoellant  coiiilitiun  so  far  as  snikga  and  log?,  et«.,anieo 
eemed,  and  it  is  not  probable  that  It  will  reqnire  any  work  of  snikggiiig  and  c^lcarii 
during  the  next  two  years  at  least. 

It  ie  proposed  to  expend  tbe  balaai-e  of  tbe  moiiev  now  available  injel.tyiiig  vcha 
boats  have  tbe  moat  trouble  during  J<iw  wator,  siut  it  is  hIno  prnposetl  to  do  Uie  jt 
^ing  with  stnue,  as  the  wooden  sljet't-pile  jetties  are  so  ^nily  de«lniyed  dtrrii 
treanete.  ' 

With  the  improToment  of  Ooracokp  Iitlct  it  i»  very  probatle  that  the  needs  of  cM 
merce  will  oall  for  a  deeper  channel  in  tlie  Lower  Neiiso  below  Newbeni. 

The  commerce  of  the  river  is  oanii'd  by  tbe  following  et«aiaers  and  many  larj 
ecbooners  and  smaller  sail  Tessele: 
-The  steamer  Name,  489  tons,  maki  -  from  tbreetofoiir  tripx  per  week  AMmJfewbfl 
toEUiahethCityandretnrn,  Thei  r,  nuii-r  /V^Moiitt,  210  tons,  made  live  trine dnrit 
year  from  Newbem  to  Ellxabeth  C  .  r  \ ,  while  Xeaie  wiis  iinder^inK'  repairs.  11 
■teamer  Vtiper,  29^  tons,  made  four  I  [i^iH  during  the  veurtioiiiNowberu  k>  BaltimM 
and  retnm.  The  steamer  Geo,  H.  Slmil,  334  tonii,  makes  oue  trip  weekly  (hiraKM 
bem  to  Baltimore  and  return,  TheB<t.-:<mer  Nftrbem,  344  toua,  made  three  trips  wedq 
from  Newt>ern  to  Norfolk  and  retnm.  The  ateamei'  Defiance,  4SI  toes,  luade  one  tq 
weekly  from  Nenbcm  to  Baltimore  :itiil  retnm.  The  atoHmrr  T.  .V.  Soiitligai»,n 
tons,  made  one  trip  during  the  year  wliile  tbe  strnmer  3'inrAom  was  being  Tepunl 
Tbe  Bt«amer  J.  G.  MoNaMghUm,  146  tniin,  made  one  trip  to  It'ewbum,  bringing  ferlfl 
izers.  The  ateamei  Eaglet,  339  tons,  bus  made  six  triiis  during  the  year  sinix  Uhh 
1  to  Baltimore  and  retora.     llie  sti'iiiiier  ^  'imola,  \d\  tone,  makes  1  trip  per 

Since  May  1)  fromNewbem  to  Norfnilc  and  rutiini.     Tbe  stoamerSiub'a  J/.  i(na 
na,  made  irregular  trips  on    tiie  l.Ippcr  Neuse  during  high-nato 

steamer  Cnrufi'na,  29  tons,  makes  twn  trips  per  ircsok  to  VanL'ubnro,  n- , 

leaving  the  Keuse  9  miles  above  Newijr^ni.  The  ■teamer  L.  IT.  CatUr,  42  U 
live  trips  up  Swift  Creek,  Theateaiiu'i  I'aNi'i'Iioj'o,  91  tons,  has  run  irregularly  did 
the  year  up  Swift  Creek.  The  sfofciiitT  [i.  E.  Lee,  89  Ions,  nina  irregiilarly  m  ' 
river  three  and  a  half  months  during;  tbe  year.  Tbu  flteiuiiai  KiifUn,  102  tons,  m.^-^ 
two  trips  per  week  to  Kin»ton  when  water  will  pennit.  Tbn  stenmer  Laura,  21.17  tM 
makes  from  Ibrce  to  five  trjiw  per  week  toCouteutnia  Cn^f-li.  1'bo  st«afflpt  !feUi*in 
36  tons,  h.iB  made  irregular  trips  diniii);  the  yeiir.  Tbu'  Hti-iimrr  L.  J.  Cofti,  Wloig 
made  from  two  to  three  trips  per  wetb  to  Conteiitiiia  Crpfl( .  Tlie  steamer  Ttenl,  £( 
tons,  makex  two  trips  pe'  week  down  \iiiisu  Bivur  to  Adiinis  Creek.  I'ho  sl«aiM 
Virginia,  30  tons,  is  used  on  the  lowrt  river  freighting  lombor. 

Tbe  tugs  (Hide,  30  tons,  Ella,  30  tons,  Ilsgira,  24  tons,  and  Sivan,  24  tons.  ueeM 
ployed  in  the  river  in  principally  taking  timber  ttom  the  upper  aiul  lower  riTatS 
riewijem.  _! 

It  will  be  seen  by  tbe  above  fioet  of  vt^ssids  plying  on  thin  river  that  tbe  util 
of  tbe  commerce  of  this  stream  are  uoll  within  tlie  probable  totnl  nmonntL 
,  The  expenses  of  the  yeor  have  beeu ; 

For  constrnotion  and  repair  of  plant 

Purchase  of  property  (rope,  tools,  etc.) 

Care  of  plant  laying  np 

Water  gauge  otntervations 

Suporintcndpnce  and  office  expcneea 

Labor  and  supplies ^Hj 

Total t^M 

Very  respectfully,  your  obedient  stTvaul^ 

W.  H.  CFiAnnnuRS,  Jn. 
U.  S.  AnUlaat  J^  '' 
Mnj.  W.  8.  Stanton, 

CorjM  (ff  £ngint«ri,  U.  3.  A, 


APPENDIX  L — EEPOBT  OF  MAJOB  STANTON. 


1133 


COMMERCIAL  STATISTICS. 


»mmerce  for  the  year  ending  December  81,  1891,  is  estimated  as  follows: 


ClaM  of  goods. 


d  prodacts 


Iforage 

H  and  tmrk  — 
L  and  pitNlacts 

ere,  etc 

rw» 

Dd  prodnrta . . . 

nineral* 

• 

y 


fTchandise 


Exports. 


$1,500,000 
26,'666' 


400,000 
10,000 

3«:«o,  000 

100,000 
1,000,000 


200,000 


8,530,000 


Imports. 


$30,000 
36.666 


16,000 
100,000 


16,000 

125,000 

50,000 

3, 750, 000 

100,000 


ToUls. 


4,215,000 


11,600,000 

80.000 

20,000 

30,000 

400.000 

25.000 

400,000 

100.000 

1,000,000 

15.000 

125,000 

50.000 

8, 750. 000 

800,000 


7, 746, 000 


Tonnage. 


10,000 

75 

445 

1.500 

17.000 

130 

24,  (KX) 

3,500 

150,000 

3.000 

5,000 

500 

47.500 

5,000 


267,650 


Keuw  River,  Xorth  CaroUmi, 


APPROPRIATED. 


Date. 


.878 

1879 

IK8II 

1P81 

.1882.... 

*4 

.1886.... 
I.  1888.... 
rSU,  1890 


Amount. 


$40,000 
45,000 
45,000 
30,000 
30.000 
20,000 
22.500 
15,000 
20,000 


Aggregate. 


$40,000 
85,000 
130.  <K)0 
160, 000 
190,000 
210. 000 
2:J2,500 
247,  .VX) 
267,500 


EXPEXDED. 


Fiscal  year  ending  Jane  30-> 

During 
year. 

Aggregate. 

$29, 321. 11 

$29, 321. 11 
66. 754. 90 

37, 4'Si.  79 
38. 379. 15 
43, 473. 30 
23,611.07 
11.918.52 
12, 131.  27 

9, 557. 42 
14,214.66 

6, 077. 22 

7, 250. 17 
12, 230. 66 

8,402.43 

105, 134.  05 

14*. 607. 44 

172.218.51 

1H4. 137. 03 

196. 26H.  30 

205. 825.  72 

220, 040. 38 

226,  017. 60 

.••.«•••.•*.......*.....•...*.........                              ....  ...... 

233. 267. 77 

215, 498. 43 

253, 900. 86 

FREIGHT  TRANSPORTED. 


Fiscal  year  ending  June  30— 

Tons. 

Value. 

75,000 

$2. 000, 000 

1,045,000 

1,810.300 

2, 406, 850 

4,300,000 

6, 409, 103 

328,462 

8,312,206 
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Lii*t  of  ateninerH  tmviqaiing  the  Nctmr  Jiiver,  North  CaroUHOf  in  thejlical  f  ear  ended  J»n§ 

30, 1892, 


Nnnics  of  stcHiix'ni. 


Net  ton-  ' 


From— 


XeuAo 

Plymouth 

VoRpcr 

Geo.  H.  Stout 

New  Berao 

Defiance 

T.  M.  South  j;at« 

J.  C.  McNaughtou 

Cenola 

SftdieMcHand 

Caroliua 


I 


L.  H.  Cutler. 
Vanceboro . . 
R.£.Lee.... 


Kinston... 

Laura 

Nettie  W. 
L.  A.  Cobb 

Trent 

Tirginia... 


Glide 
£lh».. 


Hifcgins. 
8waii . . . 


4K7. 14 
210. 15 

•j:i4. 08 

344.52 

424 

:U4 

14tf 

104 

101 

:t9 

3<).  49 

r)2.41    

69         , 

97.43    do 

14.  U9    do 

18.40    do 

49         do 

75.97    do 

19.60  ; do 

20.94  ! do 

15.45    do 


Xew1>eni Elisabeth  City. 

do • ' do 

do !  Ualtimj^re 

do do 

do :  Norfolk 

do I  Baltimore 

do !  Norfolk 

do '  Baltimore 

do I  Norlolk 

do I  Rlvrr 

9  miles  above  New-  '  Vani'^lioro 

beni.  I 

Nowbern Swift  Creek  ... 

do ■ do 

do I  IClver 


KiuAton 

Contentnia  Creek. 


12.74 
12.16 


do 
.do 


Content  nia  Creek 

A  dam  a  Creek , 

Freighting  lumber  on 

river. 

do 

Taking  timber  flrom 

upper  Mid  lower 

river. 

do 

do 


KwDberof  tilpt 
yvftrij. 


If 


lit 

% 

9 

U 


ImguUr. 


Imgator. 

Irregular     1|  . 
moiitha. 


^1 


IrregiiUr. 

-  m 

Iiregnlar. 

Do. 
Do. 


Do. 
Do. 


1 

i 

..I 


L  zi. 


If 


IMPROVEMENT  OF  INLAND  WATERWAY  BETWEEN  NEWBERN  AND  BEAU- 
FORT  HARBOR,   NORTH   CAROLINA,  VIA   CLUBFOOT,  ILARLOWE,  AND 

NEWPORT  RIVERS. 

This  waterway  extends  from  Kewbeni  <iowii  the  Neuse  Biver  21 
miles,  up  Ohibfoot  River  5  miles,  through  the  Clubfoot  and  Harlowe 
Canal  3  miles,  down  Harlowe  River  4  miles  and  Newport  River  6  mileB 
to  Beaufort  Harbor,  an  ag:gregate  distance  of  39  miles. 

The  other  inland  waterway,  from  Newbem  via  the  Nense  to  its 
mouth,  Pamlico  and  Core  sounds,  to  Beaufort,  is  90  miles  long,  aAd  the 
draft  of  water  that  can  be  carried  through  it  is  restricted  to  6  feet  on 
the  shoal  in  Core  Sound. 

The  canal  route,  therefore,  saves  a  distance  of  49  miles  between  Neir* 
bern  and  Beaufort,  and  is  very  useful  for  small  vessels  and  in  oofr 
trolling  freight  rates  by  the  railroad  nearly  parallel  with  it  and  9k 
miles  long  (only  3  miles  shorter)  from  Newbern  to  Beaufort. 

Lumber,  oysters,  cotton,  and  other  products  of  the  vicinity  of  BojpiQ 
and  Core  sounds  are  carried  through  the  canal  route  to  reach  at  Neir* 
bern  the  nearest  freight  line  by  steamers  to  Atlantic  coast  i)orts;  and 
household  goods,  sonn^  agricultural  implements,  and  fertilizers  pui 
from  the  terminus  of  the  steam  freight  line  at  Newbern  throngh  fhff 
canal  route  for  distribution  in  return  for  the  products  exported. 

The  following  quotations  are  from  the  annual  report  fortheflaoil 
year  ending  June  30,  ISOl,  of  Capt.  W.  IT.  Bixby,  Corps  of  BngineoDl 
then  in  charge  of  this  work: 

Tlie  inland  line  of  navigation  from  Nowbern  to  Beanfort  Harbor  via  ClaMM 
Harlowe,  and  Newport  rivers  waa  established  by  the  Stat^  of  North  CaroIinAO 
about  1826,  and  was  used  thereafter  by  small  oraft  until  about  1856.  when  ito  look 
broke  down  and  the  ronto  was  abandoued. 
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About  1880  the  Hue  was  reopened  by  the  Newborn  and  Beaufort  Canal  Company. 
When  ]»la<-»Ml  under  Governmental  improvement  in  1885  this  route  allowed  tlio 
pai!i:»aKe  of  email  boat-s  of  15  ftjet  width  and  3-foot  draft;  but  the  rommerce  was  then 
praftically  nothing. 

The  original  pn>.iect  of  1883  reported  this  ronte  via  Clubfoot,  Harlowe,  and  Xjmv- 

port  rivers  as  worthy  of  improvement,  providing  that  Congress  desired  to  extend  the 

already  existing  lines  of  navigation  from  the  Chesapeak**  Koiithward,  and  estiniat«d 

the  co^t  of  a  channel  80  feet  wide  anil  1)  feet  <leep  at  $883,580,  inereasecl  by  the  eosi 

of  a  tide  lock  and  the  canal  ronipany's  lYaneliise.    A  modified  projeet  of  IKHI  for  the 

exxM:n(litnre  of  the  funds  at  that  time  available  as  eontinued  to'  date  pro])ose<l  to 

widen  and  deepen  Harlowc  Creek  so  as  to  seeure  a  through  canal  of  5-f(»ot  <lepth  at 

mean  low  water  and  c»f  30-foot  bottom  width  from  the  mouth  of  llarlowe  Creek 

upward  4  mileri  to  its  head,  and  to  use  the  remaining  funds  upon  ftimilar  works  on 

Clubfoot  River. 

The  total  final  cost  of  the  latter  (1881)  project  (ineluding  also  the  com[detion  of 


1886 10  b<i  $*n:.000. 

Up  to  June  m  1890,  a  total  «if  .'{t2(l.r>03.12,  including  outstanding  liabiliti<  s.  liad 
been  spent  in  all  njion  this  improvement.  <m  necessary  surveys,  in  removing;  tin*  worst 
logfi  and  r^tumps  from  the  existing  channel,  in  dredging  an  excellent  fhaiinel  13.<HM> 
feet  long,  30  feet  wide,  and  5  feet  derp  at  low  water  thrtmgh  the  wor^t  poriions  <»f 
Harlowe  Creek,  thus  securing  a  far  better  navigation  through  tbis  enek  than  ixisls 
through  the  Newbern  and  Beaufort  Canal  to  which  it  leads. 

In coD^qnence  of  this. several  hundred  sailboats  had  passed  through  tlu*  canal, 
indtbe  rommerce  of  this  route  had  already  reached  about  jf2(K),(XX)  per  year,  and  is 
rapidly  increasing. 

Th*)  funds  at  present  available  have  been  retained  to  await  dcv('Io[)ments  as  to  th«^ 
pM|M«ed  action  of  the  corporation  owning  the  Newbern  and  IJeaufbrt  Canal,  con- 
Mcting  Harlowc  Creek  with  (-Inbfoot  Creek.  Verbal  statt^nicnts  of  the  former 
pre«dent  of  this  canal  company  and  of  the  present  governor  of  the  State  of  Nortli 
Ciruliua  tend  to  show  that  the  canal  eom]iany  has  in  the  past  f«*w  years  ri-ceivi-d 
fr»in  the  State  of  North  Carolina  a  present  of  eiiough  raon«\v  to  ]mt  the  <anul  in  g<io<l 
BiTigable  condition ;  but  that  it  was  not  willing  t^>  cette  eveii  the  canal  to  the  rnit<'d 
8tites,  except  in  return  for  an  additional  large  sum  of  money. 

In  his  report  above  cited  Capt.  Bixhy  recomnioiided  ''  that  no  lu-w 
liiuds  be  made  available  until  this  canal  shall  be  coded  to  the  I'liittMl 
States  free  of  charii^e.^ 

Xo  work  has  been  done  durinjf  the  tiseal  year  ending  June  .'50,  1S1)l», 
or  since  its  suspension  in  August,  1890,  *' awaiting  cession  of  the 
canal.'' 

At  the  date  of  this  reimrt,  June  30,  1802,  tlie  eanal  has  been  so 
iniproveil  by  the  corporation  owning  it  that  a  depth  of  3  feet,  it  is  said, 
i.'an  now  be  carried  through  it  at  low  water.  In  Clubfoot  River  there 
is  a  shoal  aljout  one-half  mile  long  on  which  there  is  about  2A  fret  at 
low  water,  and  some  sunken  logs  in  the  channel  which  are  dangerous 
to  navigation.  In  f larlowe (.-ivek  at  the  narrows  there  is  a  shoal  about 
1  mile  in  extent,  on  which  there  is  a  depth  of  somewhat  less  than  2  feel 
at  low  water. 

Ill  addition  to  the  work  to  June  30,  1800,  above  summarized,  it 
apjMfars  that  upwards  of  3,4iU)  linear  feet  of  l)oard  Jetties  ri]nai)p<'<l 
with  oyster  shells  were  built  upon  this  shoal  which,  it  is  reported,  are 
having  the  effect  of  slowly  im;rcasing  the  depth  of  water  u]>on  it. 

By  the  census  of  1800  the  population  of  Xewbern  is  7,S13,  and  (;f 
Beaufort  2,007. 

The  terms  uiKin  which  the  United  States  <an  secure  the  control  of 
the  c;anal  from  the  corporation  owning  it  will  be  ascertained  as  early 
as  practicable,  and  a  special  report  will  then  be  made  upon  the  improve- 
ment of  this  waterway. 

The  w»tfifway  i»  in  the  toUectiou  district  of  Pamlico  and  Beaufort,  N.  C. 
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Money  statemeHt. 

Jalyl,  1891,  balaiico  nnesponded $7,920. 

June  30,  ItJH'.',  iiiiiouiit  expouded  during  fiBC&lj'ear SO. 

July  1,  XSK,  bolnnce  uuFxiionded 7,870. 

July  1,  18ir2,  ontMbiiiiliug  liuliiliticB . 1, 

Jnly  1,  1892,  balance  avnilalile 7,809. 

iAiuount  (estimntM)  Riinired  for  completion  of  oxi nt in e  project 6T,0IKk' 
Amount  that  ean  be  iirohlubly  expended  in  flarnl  yeai  eniUiiK  Jnne  30,1891        (*} 
Submitted  iu  coniiiliunco  witli  requirements  ul  eections  2  of  livei  and 
Mrbor  acU  of  ItMiO  aud  18b7. 


COUMEKCIAr.  BTATISTICS. 
for  thoyenr  ending  DeceniberSl,  1891,ii  ostimnted  a*  follov*: 


ClMlof 

goodB, 

Kiporta. 

Import*. 

TuUlH. 

Tos^ 

H8,0M 

Is 

■11 

IS 

»,oun 

10, «» 
10,0(K( 

ao.ow 
12,  nn 

S,000 
15.000 

1,500 

S.Wfl 

1.000 

uliii'li  nuuid  have nnui'ii 

AcliiBlly  i.nnaina  over  tli 

1«,0M 
60,000 

63,  OM 

103,000 

ff,l 

iea,CK» 

147,  OOP 

aio,ooo 

»i 

ii'liouse  ofilvials,  and  pruniiueut  dippers  and 


Inland  wnfmcaj/  behreett  Ki-irbrrii  and  Deau/orl,  y.  C. 
APPltOPniATED. 


I.,.. 

Anonot. 

AgMi 

.         „  ,^^ 

*10.WM 
10,  Mn 

is:  000 

•5: 

•  Further  work  hnvhiK  been  pinitpiisi 
paKel6I)touwuit  I'ussiiiuorsuloof  the 
priation  in  required  until  audi  cession  v 


(1  (Aiiuuiil  Rnpurt.  Chief  of  Enrinaan,  If 
Miii.ll  to  tlie  United Statee,uoftirtlurM| 
T  anlo  ia  made. 
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Inland  tcatcrtray  between  Nctrhern  and  B€€iufoi%  X  6'.— Coutiiiucd. 

EXPKXDED. 


Fiiical  vc-ar  cniHus  June  ;u>— 


I     During 
i       year. 


"5! $iw.4o 

J** , 1.871».01 

f«* i  i:{1.45 

W !  1.2i>8.4'.» 

W* :i,::i;j.2() 

'■*<) !  17.4:M).iM) 

I'*' .% I  1',  3(K».C7 

Jwi 470.  & 


Ajrgregjito. 


fl!M.40 

2.  u74.:u 

U.  l"i)5. 76 

S.  49fl.  25 

«.»12.4r) 

24.  242. 45 

2»{,  6ii:].  12 

27,079.40 


FRKIOIIT  TKANSPOKTED. 


1 

Fiscal  year  ciiiling  June  30— 

T«»U8. 

Value. 

l«ig.. 

$200,000 

i        llW i ""' 

1       !>».. 

• \ -- 

WYji  n'>5 

.    i«w 

14,000 

290.  000 

_ 

1 

I  L  12. 

'  IMPROVEMENT  OF  HARBOR  AT  BEAUFORT,  NORTH  CAROLINA. 

r 

It  is  the  only  harbor  of  importance  between  Chesapeake  Bay  and  the 
Jwutli  of  the  Cape  Fear  liiver,*a  distance  of  over  30()  miles. 

Tlie  depth  in  tlie  channel  on  its  bar  is  now  reported  by  pilots  to  be 
12 feet  at  mean  low  water. 

*  It  lias  dire<*t  water  communication  by  Back  and  Core  sounds  thiou^h 
which  al>ont  5  feet  of  water  may  be  carried  by  an  experienced  pilot  to 
Pamlico  Sound,  by  Bogue  Sound  with  a  depth  of  3  feet,  24  miles  west 
toBojaie  Inlet  and  Swansboro,  and  by  Newbern  and  Beaufort  Water- 
way with  the  same  depth  of  3  feet  39  miles  to  Newbern  on  the  Keuse 
River.  It  is  the  terminus  of  the  Atlantic  and  North  Carolina  Bailroiid 
joining  the  Atlantic  Coast  Line  at  Goldsboro,  and  is  frequently  sought 
by  coasting  vessels  as  a  harbor  of  refuge. 

It«  entrance  from  the  ocean  is  an  inlet  through  the  narrow  stretch  of 
8andy  beach  interi)osed  between  the  ocean  and  the  succession  of  shal- 
low rounds  chanicteristic  of  the  coast  of  North  Carolina. 

Prom  the  harbor  immediately  within  the  entrance  Back  Sound  and 
beyond  it  Core  Sound  stretch  to  the  east,  Bogue  Sound  extends  to  the 
west,  and  Newport  River  to  the  north,  all  embracing  extensive  shoals 
and  few  and  mostly  shallow  channels. 

The  main  harbor  channel  extends  from  the  bar  on  an  easy  curve  two 
miles  to  the  railroad  wharves  at  Morehead  City,  about  north  by  west 
from  the  entrance,  with  a  nvid-channel  depth  of  22  to  3i  feet  at  uicini 
low  water,  and  a  width  varying  from  100  to  300  yards  between  the 
18-foot  curves. 

Branching,  about  one-half  mile  within  the  bar,  from  the  main  chnii- 
nel  to  the  north  is  Bulkhead  Channel,  with  a  mid  ehannel  depth  of  7 
to  13  feet  at  mean  low  water  for  about  3,000  feet,  interi>osed  b**tween 
which  and  the  wharves  «t  Beaufort  is  a  shoal  about  1,S()0  \\y{  across, 
upon  wliich  there  is  "from  2  to  3  feet  of  water  at  meim  low  tide." 
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Above  Morehead  Oity  tbo  main  cliaDnel  extendi*  tV»t  a  deptli  of  U  W 
23  feet  nortUeasterty  1}  raileg,  aud  is  then  soon  loHt  ui  the  btoad  tunf 
»ba]luw  ezpaiiee  of  Newport  Kiver. 

Outside  of  tbe  maia  and  bnlliliead  channels  "the  harbor  is  full  of 
sboals  traversed  by  narrow  and  intricate  alnes."  •< 

This  harbor  wa«  first  inipro\'ed  by  the  United  Stetes  in  1836  by 
application  of  95,000  in  a  mfinner  unknown  to  this  office. 

When  its  improvement  wns  resumed  in  1881  the  erosion  of 
Macon  Point  on  the  east  and  of  Shackleford  Point  ou  the  west, 
widening  of  the  entrance  between,  caused  serious  shoaling  of  tlie  c1 
nel  on  and  inside  tbe  bar,  across  which  there  was  then  a  mid-cbr' 
depth  of  not  less  than  (Annual  Report,  Chief  of  Engineers,  I89I, 
Ittl)  15.3  feet  at  low  water,  the  tidal  range  being  3  feet. 

Tbe  project  of  18S1  was  to  stop  the  erosion  at  Fort  Macon 
Shackleford  points  by  jetties  to  prevent  the  widening  and  shoalii 
tiie  bar  channel  and  shoaling  of  the  harbor  by  deposit  of  mat 
eroded  from  these  points ;  to  dredge  a  channel  200  feet  widu  and  8 
deep  at  low  water  from  the  iBulkb^  Channel  1,950  feet  to  the  whi 
at  Beaufort,  and  a  channel  lOO  feet  wide  and  6  feet  deep  at  meat 
water  trom  theG-tbot  contour  at  Beaufort  down  the  Old  Town  Chi 
and  north  of  Hors^Islaud  to  the  6-foot  contour  in  the  channel  leai 
to  North  River,  a  distance  of  12,670  feet. 

The  project  of  1887  modified  the  foregoing  by  reducing  to  the 
of  100  feet  aud  depth  of  6  feet  the  channel  to  be  dredged  &om  the 
head  channel  to  Beaufort,  aud  by  postponing  for  the  present  tbe  ' 
ing  of  the  cut  through  tbe  Old  Town  Ohannel  to  Horth  River. 

In  1890  the  project  was  again  modillcd'  by  increasing  to  the  depi 
7  feet  the  channel  to  be  dredged  from  the  Bulkhead  Chaiinel  to 
wharves  at  Beaufort  at  an  estimated  final  cost  of  4163,000. 

Work  was  commenced  in  1882  and  prior  to  tbe  fiscal  year  just  cl« 
by  the  construction  of  a  concrete  jetty  6  feet  wide  and  496  feet  Ion] 
Shackleford  Point,  and  6  feet  wide  and  380  feet  long  at  Fort  M) 
Point,  of  jetties  of  riprap  stone  and  sand-catohiug  fences,  the  era 
of  the  two  ])oints  was  arrested  and  Shackleford  Point  advanced 
and  Fort  Macon  Point  300  feet.    Two  short  bulkheads  were 
prevent  the  Newport  Kiver  from  cutting  west  of  Fort  Macob 
the  sand  beaf^h  and  forming  a  new  inlet  from  the  ocean  to  tbe 
In  188!)  a  channel  50  feet  wide  an<l  5  tt«t  at  mvAn  low  wato* 
tVoni  the  Bulkhesid  Channel  to  the  deep  water  anchorage  at  the^ 
fort  wharves. 

For  widening  thiti  clmiULel,  about  1,800  feet  long,  to  100 
deepening  it  to  7  fin-t,  contnict  at  33^  cents  per  cubic  yai-dmc 
scxtvrs  was  entered  into  with  the  Alabama  Dredging  and  Jetty- 
pany,  Uceember24, 1890,  and  approved  January  27, 1891, for  die' 
to  oomuicnce  ou  or  beforeJuIy3,  ]8!(1,  or  upon  the  completion  of 
ing  by  the  same  company  in  Bogtie  Sound.    July  8, 1891,  the  ti 
completion  of  tbe  contract  was  extended  to  April  3,  1802,  and  on 
:i3  it  wa.s  again  extcnde<l  to  June  30,  1893.    Work  "us  coiimien 
ApiTl  30, 1892,  with  a  suction  dredge  discharging  tbe  inutf 
sand,  upon  the  Hhoal  100 feet  tjom  the  northerly  and  » csiuily  edj 
the  cut.    The  work  is  still  in  progress,  and  to  June  ;to,  ]81t2,  P  ~ 
cubic  yai'ds  of  nniterial  have  been  removed,  making  a  «ut  3o  to . 
wide  and  711  feet  long. 

This  dredging  aud  minor  rcitaiiH  U*  sand  fences  are  all  that  ly 
(lone  during  the  year. 

The  chiinuel  across  the  bar  at  the  entrance  to  tbe  hai-b(»  !•'< 
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able.  In  the  Aniuial  Jieport  of  the  Chief  of  Ku^nneers  for  1S!)I,  pap* 
1«1.  its  depth  is  stated  to  have  been  in  ISSO  15.3  i'ovt.  The  AtUintic 
Coast  Pilot  of  1885  says  of  it:  '^' At  times  there  have  been  14  feet  or 
more  at  low  water;  in  Januaiy,  I.SS-I,  theie  was  12A  feet  to  be  found, 
while  in  June,  18H8,  tliere  was  only  11  ieet  at  h»w  wat<*r,  with  an  aver 
age  rise  of  the  tide  of  2.8  h^et.  With  exceptionally  hi/yrh  tides  vessels 
drawing  17i  fet^t  of  water  have  been  taken  out  over  the  bar.'' 

Pilots  report  tliat  this  ehannel  is  steadily  inirrowinir  and  that  an- 
other and  wider  ehannel  is  forming  with  an  outlet  to  the  south,  in 
which  there  is  now  on  the  crest  of  the  bar  11  feet  at  mean  low  water. 

By  the  United  States  census  the  iftopulation  of  Beaufort  in  ISSO  was 
iOlWand  in  189<l  2,()07.  and  the  i)opulation  of  Moreliead  (Mty  in  1880 
was  520  and  in  189(),  1  ,(K;4. 

By  the  same  census  the  number  of  bales  of  cotton  raised  in  Carteret 
County,  in  which  this  harbor  is  situated,  was,  in  1859,  4;  in  ISGO,  774; 
in  1870, 1,014,  upon  2,93(>  acres,  and  in  1889,  (m  bales  upon  2.(W)0  acres. 

^'o  regular  lines  of  steam  or  other  vessels  enter  this  harbor. 

The  work  in  this  harbor  durin;j!:  the  year  Iras  been  under  the  imme- 
diate and  eiHcicnr  sujMTvision  of  Assistiint  Engineer  W.  II.  Chadborn, 
jr.i  whose  re|Kirt  is  a})pended. 

Bcauiort  i*  :i  \i*nt  of  on  try. 

Money  statement. 

■Hv^l,  IMH.IialanoeunexiiifiHled $n>.4r»9.5l 

Jiuh'3j1.  ]S!L'.  anion  lit  expeMil«Ml  dnriDp:  fisral  year 2.  412. 50 

J'lly  1.  IXJC'.  lialauco  nnoxiM'ndoil 11.010.05 

■'"ly  1. 1«*L\  ont»tandiiitr  lialulitios $2,  102. 20 

J"ly  1.  l^*:.y.  aninmit  covuimmI  by  nnconipleted  contrarfs s,  070. 20 

n.072..')2 

■'»l.v  I.  ixiG.  l.alaurr  a vailalile 2. 071.  IIJ 

ABiorinr a|iiiniiiiiat4'd  l»y  art  a]»provcd  July  13,  1802 10,  { HH).  00 

^nnt  Hvailablo  fur  Osi-al  y«ar  ending  Jnn**  30,  1803 12,  07 1.  13 

fAoioinit  ((:stniiaii.ii .  it -iiflnMl  for  ronipletiun  of  cxistiiij^  jnojort 13,  (KX).  00 

jAiDiiunttbatL'nn  bci)njliia:dy,:.poudodintiscalycarrmlinK>Iuiie30,  1S04     13, 000.00 
l^alanittod  in  rum]iliance  witli  ro<xuirciuents  of  Mcctioiis  2  of  river  and 
I  huhuT  act<i  uf  1S06  and  lS(i7. 
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United  Staiks  p:n(;i\ki:i:  Okficf, 

Beaufort,  X.  r..  Juur  .V),  ISf^?, 

Vajoc:  I  have  tlic  honor  to  Rnbinit  the  following;  rc']>ort  npon  the  iiMi>rovciiiciit  of 
flip  harbor  at  BfMJifort,  N.  C,  diirinj^  tho  fiscal  y«*ar  ciidini;  .IniM*  :K\  1^02. 

I'lidtr  rontrart  daU-d  I>«.«c«juiber  24.  IS^K).  with  \hv  Alabjima  l>r*'il;;iii;;  :md  .b-tt.v 
t'iiii|iany  drcd^iii;^  comiuonrcd  April  21, 1S02.  at  the  fxtii'ini-  \\v>\  wnvtl  «u<l  of  tlu-  rut. 
Ojmiit^h  the  ihual  iinincfljately  iu  front  of  littanfort.  with  a  sihmII  i»ninp  drnlMc. 

l*p  to  daU'  0.W0.22  cubic  yards  of  santl  bavr  ])r«'n  r<*ino\  id  f?  om  ibis  ^.lM»lll.  urarly 
coinpb'tinjj^  the  tii-»t  tanj^eiit  of  the  cut  to  100  teet  widtli  and  7  to  s  r,<  i  drpih  ;ii  b)w 

Hy  iherontract  thi-  mat«'rial  wastolu'  deposited  in  srows.  i)iit  tin-  rouiraeior**  ii;i\<* 
Im^ii  allowfd  t^iidai-e  thi'dnnnuijjf  an  thi^  shoal  iiniiHMliatrly  norlli  of  ihr  nit  and  P.M) 
fwt  distant  frniu  th«'  northwanl  «,'djte  of  <Mit. 

It  i^  iMdieved  that  th«>  diiiiipai^f  so  )da«.-«'d  will  u-nd  lo  rbmx^  iniin- i  iiii-mi  in  tb«) 
iliannel  and  thus  Tend  to  ]>reveiil  its  slioalinft,  ami  ii  i^  not  tlnMii;lii  that  iln-  fininp- 
tfge  will  l>e  at  all  likely  to  wash  back  into  the  cut. 

ni#-  material  is  measured  iu  situ,  and  tin-  !innibert»r>aril'*  MMii-irnnini<l  in«  nast»d 
2.**  per  c«*nt  to  cqiia]  Brow  measave men t.  a.»*  per  ratio  established  iu  ilnr  contract. 

Xbe  contract  is  barely  one- third  eonipletetl. 
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[HIS  ;u  V'orl  Ntni'ini  iinil  Kh:ii,-k)cr<)ri1  points  have  received  iiich  »tten< 
l<'il.    Tlii'v  ll!^vl^  built  thy  bunch  up  couBiilerubly  at  both  pl*c«^ 

II  Iv  l!i>-  c'i>iiilitii>ii  iit'I>otli  iioidIh  ih  luiicb  atronger. 
i<-'>':ir.-  ill  K'Hiil  coiiilitioii. 

i']>rii-l  I  lie  bur  in  I  lii>  iiiioii'iit  I'lmilitiun  ibr  ;eare.  The  old  or  mnin  bu, 
r<ir  iii:i:iy  ypiii's  mill  1>nni,'u<l  out.  bus  iiHrriiwi'il  and  shoaled  until  now 
Iril  by  till!  jiiluts  tn  Ih<oii1v  VJ  feet  there  Ht  iDe«ii  low  water,  and  very 
I'll  ib<>  bIhihIm  «ii  •'ilh'T  Hiiii^  uiid  i-onHtantU'  iium>wiiic. 
I'  till'  licncli  liiii-  Ihiiti  IhiH  hnr  undjnut  nt  tlif  knuckle  in  tue  channel  ft  ii«w 
■■  lo  lif  I'lirmiti^  trith  onttri  Ia  Hoiithwnrd,  niid  pilutA  report  11  feet  now 

III  v>T.v  iuu.-b  wider  than  tlic  old  bur.     I  thiuk  thin  will  shortljr  be  tli* 


Ih.-re  is  PIT.. 
narrow  bftw 
Mn<:hn<>iiii 
rhtiiiii"!  m-i-ii 
on  tliinbiir  II 

orly  llie  dlrc' 

^i6,•J^  Xirnn.  Ill 
coiiatantlv 

lliiH  harlHM 
endiiiaii.v  Hiiil 

DiiriitKthe 
ford  I'oint. 

The  pic|ii-n.-> 
rDrfhaM'  iiuil 
Mmmiil  IiiIkii 

llredpn;; 

HujoTint.'iiil.- 

T..tnl  . 


dviintiiKu,  aa  experionre  with  tbene  Rand  bara  shnws  the  more  Bontb- 
rioniiriherhanni'l  they  are  deeper  and  more  tMnunuent. 
rt  reiiiilar  atf-iiiniTliiii-H  'Altering  this  liarbor.     The  ate^imer  ydlir  B.  Dgg, 
d  lI'illiaM  Flai/tl,  3T.ST  ti>ni9,  are  eiiKajCQd  iu  the  fishing  baBineu  and  MM 
nniiiic  in  and  imt  «f  the  harbor. 

'  Ih  alw)  very  freiiiM'ntly  nned  by  roastinf!  vessels  as  a  harbor  of  letagt, 
vi-!''»']:i  (V»m  Hniutl  sixv  up  t-o  500  tons  tarry  cargoes  in  and  ont. 
ti'ar  inlnwi'iinrveyHbiive  been  inadeof  the  low-tide  beaoh  Hue  at  Sliackl^ 


e  ynr  nodur  ni 


have  been; 


«168.n 
171.78 


-  ibie  for  this  and  also  for  n 


COMMK.IEr 

r,.n,liuKl>.- 


ISTtOO. 

1,  1891,  in  enllntnted  as  follows) 


<;ain  ovi-r  1a!>l  y-ar.  f-Jtt-i.OnO;  fma.  S3.6IIS. 
Transimrlatioii  liiieK  eiilubliKlir<d  ilnrinj;  yrnr,  i 
Tll<>  iibiivi'  Hl^iltMtii'K  im-  has<-d  iniiinlv  up  -  - 
rhii'lbiiiirn..ir..iiiiid.'arii'rniii.-h  .■oviv^i.ciid, 
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Beaufort  Harbor,  North  Carolina, 


APPROPIUATED. 


Date. 


^fwUiwi.. 


^■foi15.1i«6.... 
^HMtlLlJi-oi... 
o^teibrr  19. 1890 


EXPENDED. 


FBEIGHT  TRANSPORTED. 


Ainoimt. 


>  »i 


$5,000 

::o.  DOU 
2.'..  m) 

2l».  (H)0 
15.00U 
35.  OlM) 
15,000 


Ajj;ilO{.Mt6. 


$5. 000 

•Vi.  0<i0 
75.  «KK) 
It),  im 

14'.».  tXK) 


Fiftcol  year  endiufi  «Iuiie  30— 

During 
year. 

$5, 000. 00 

7,102.91 

33.  827.  70 

5. 870.  43 

28.  9p0.  40 

2. 218. 50 

8.086. 1 9 

r>.  78:^.  29 

13.  io;{.  14 

20.001.81 

1, 638. 91 

Agijregato. 

MW 

!f5.  («.iO.  (X) 

4    1<I"'    Ml 

ass 

»o "             

37  •':;()  61 

nut .    .                 ..    ■      ' 

4o  Ki)l   04 

i« : : ■..■.:;:.*.;:.:.:. 

72  7s 1   44 

iw... 

75  (MH»  00 

WW...  

83  (ix<i  19 

MM ::: ::::::::::::..:::::::::::::::;:::::::::::::::::::;::::; 

8^  8<i!)  48 

M».... 

10 1   1»72  62 

m ; 

r*2  0;tt  43 

I* : V.  ".".., '.". :: ;;** 

123,  073. 34 

L  13. 

*PROVEMENT  OF  INLAND  WATERWAY  BETWEEN  BEAUFORT  HARl^OU 

AND  NEW  RIVER,  NORTH  CAROLINA. 

This  waterway  lies  between  the  mainland  and  the  uarroNv  strip  of 
*»»(!  interposed  between  the  ocean  and  the  chain  ot*  aouiuls  that  skirts 
^f\j  the  entire  coast  of  North  Carolina. 

Fnnu  Beaufort  west  about  24^  miles,  embracing  nearly  all  of  I>o<:ue 
Sonnd,  the  area  between  the  sand  bamer  and  the  mainland  is  an  ex- 
panse of  shoal  water;  thence  about  IDJ  miles  to  New  Kivcr  it  is  a  broad 
niar«h  threaded  by  a  tortuous  and  shoal  ti(l(»- water  creek. 

Tbe  funds  appropriated  for  "improving  the  inland  waterway  be- 
tween Beaufort  aud  New  Kiver,  North  Carolina,"  have  bc(Mi  ai)plio(l 
exchisively  to  the  improvement  of  that  part  of  it  in  IJogne  Sound  Irom 
Beaufort  157  miles  west  to  Bogue  Inlet,  opposite  Swansboroon  tlu*  main- 
lands The  improvement  of  the  tide-water  creek  trom  Swansboro  through 
the  marsh  to  iTew  Elver  was,  by  the  act  of  Septembei- 11),  1800,  provided 
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fuv  ill  A  ti«pai'ut«  apjiTopriittion  (m-  ■■  iiiijjiifving  tlin  waterway  bctwecu 
Kew  Bivei'  Hiid  Swansboro,  N.  0.,''  luid  will  bo  rriwrtwl  upon  niidcr 
that  ii])propi'iatiuii, 

Bo^e  Soitud  IB  about  half  a  itiil*.'  to  2j  niUes  in  width.  Fur  about 
5  pules  IVom  its  easterly  end  tbere  is  a  iinrrow  cbiinncl  10  to  IS  feet 
deep;  elsewliure  its  depth  range.'^  Iroia  about  18  inches  to  about  G  feet. 

When  the  United  Staten  began  to  improve  the  section  throagh  Bogiie 
Sonnd  from  Reaufoit  to  Swansboro  in  1S88  the  depth  in  the  fbannel 
Taa  not  leas  than  3  feet,  except  upon  se\'eral  shoals  aggregating  up- 
wards of  4  miles  in  length,  thr<iii-rh  nliii-h  liot  moi^  than  1^  inches 
could  be  carried  at  low  water. 

The  project  of  1885,  not  since  nioiiifled,  designed  to  secure,  at  a  coat 
estimated  in  1887  at  $50,000,  a  cbaiiiid  not  leas  than  3  feet  deep  at  mean 
low  water  tVoin  Beanfiirt  to  Swanwborc*  by  dredging  a  cut  lOO  feet  wide 
an  aggregate  length  of  21,385  feet  (4.0ri  miles]  on  shoals  as  follows: 
1,200  feet  through  Sally  Bell  Shoal,  8  miles  from  Beaufort;  13,700  feet 
through  Sanders  Creek  Shoal,  18  milfs  from  Beaufort;  ;j,630  feel  i. 
through  Goose  Creek  Shoal,  21  milos  fiom  Beaufort;  1,840  feet,  thnragli 
Turtle  Slough  Shoal,  23  mil^fiom  Iteaiifoit;  and  1,015  feet  throngh  11 
Cross  Stakes  Shoal,  27  miles  from  Beaufort.  The  aggregate  cost  of  ttie 
project,  if  completdd,  is  estimab'i  in  1892  at  $71,040.  i 

Work  was  commenced  in  1888  ;it  ('ross  Stakes  Shoal  and  to  June  30,  I 
1891,  a  cut  had  been  dredged  6(i  i.  el  wide  and  3  to  4  feet  deep.  1,015 
feet  through  Cross  Stakes  Sho^ih  m  feet  wide  ami  4  icet  deep.  1,810 
feet  through  I'urtle  Slough  Shi>al;  40  feet  wide  and  3  feet  deep,  3,628  i 
feet  through  (loose  Creek  Shoal ;  4ii  feet  wide  and  3  to  4  foet  deep.  8,5M 
feet  long  at  Sanders  Ci-eek  Shtiiil;  and  50  feet  wide,  5  feet  deep,  uid 
500  feet  long  at  Sally  Bell  Shoa];  aK^'ngating  in  length  15,i>2»  feet  and 
leaving  a  lengtli  of  5,850  feet  still  to  lii'  dredged. 

A  contract  for  doing  $7,000  to  «!i.00(l  b  mth  of  dredging  at  25  nuntfl 
per  cubic  yard  measured  in  situ,  CTitcii-d  into  with  the  Alabama  Dredg- 
ing and  Jetty  Company  December  24,  ISH),  and  approved  January  27, 
18U1,  had  not  been  completed  June  30,  1891.  April  23, 1892,  the  time 
for  its  completion  was  extended  from  July  3, 1891,  to  June  30, 1892, 

Under  this  c(mtra«t  from  Jnl,\'  1, 1891,  to  March  21,  1S92,  only  170 
linear  feet  of  cut  were  made,  all  at  Sanders  Creek  Shoal,  throngh  the 
defective  i-onatniction  of  a  suctton  dredge  improvised  by  tlie  contract- 
orB  to  replace  a  clamshell  dredge  which  thoy  had  removed  from  (h» 
work. 

March  11,  1892,  the  suction  dredge  was  replaced  by  a  clam-shell, 
dredge,  and  on  May  7, 1892,  thi'  maximum  amount  of  dredging,  $!>,U0(» 
worth,  prescribed  in  the  contratt  was  lompletcd. 

Work  was  then  continued  by  the  Alabama  Dredging  and  Jet^y 
Company  by  hireil  labor  at  the  fin-mer  contract  price  by  aiithority  ttoac^ 
the  Chief  of  Engineers,  dated  Ati^UMt  3,  ISftl,  to  embraoe  not  to  exceesiM 
$3,000  worth  of  dredging,  which  wa.s  ccunpleted  22d  June,  1892.  -  || 

May  7,  1892,  a  cut  was  complcteil  <-iitiii-ly  iiiioiif>li  Sanders  CreeJH 
Shoal  to  tbo  width  of  40  feet,  and  .huw  I.  isin;,  a  mtt  ua.t  compi^bHU 
ttuough  Sally  Bell  Shoal  with  a  minimum  widiii  ot  60  Ibet, 

Dredging  was  then  conuneuced  on  a  shoal  2,900  feet  in  length 
covered  at  the  mouth  of  Bi-oa*!  Creek,  lOJ  miles  iVom  Beaufort,  thir 
which  a  cut  40  feet  wide  was  completed  22d  June,  1892. 

At  the  date  of  this  report  (June  30, 1892]  there  is  a  eontJoaoot 
nel  not  less  than  40  feet  wide,  tlirough  which  3  feet  at  extreme  4- 
feet  at  ordinary  low  water  can  be  carried  titim  Beanfiirt  to  Smu 

Bogue  fnletj  at  the  leaatern  extremity  of  this  section,  hu  aril 


rhamu^l  in  wLicli  there  was  ^\  l'«'<'t  ut  low  Avjiter  on  tJie  l»ar  in  isss  mul 
7  feet  insiile  the  bar,  the  ris^'aiul  fall  of  the  tido  heiiii^  ;>..s  iWt,  It 
therrfurf  serves  as  an  outlet  from  Swansboro  for  v<'ss(*ls  of  dfcpc  r 
lirafr  tlian  raJi  navij|^at«*  r»o;rne  Soniid  when  Inadoil  with  linnber  and 
other  ]»rodiiet.s  of  White  Oak  IMver  and  vicinity. 

r»y  the  ciMisiis  of  18i>0  the  i)0)ailation  of  IJeanfort,  at  Ihr  eastern 
extremity  of  this  waterway,  is  IMMIT,  an<l  at  Swanslxno.  at  tin*  wtst<»rn 
estmnity,  2/W,  with  no  intermediate  i.lacrs  of  any  ini]M»rlan(t*. 

By  the  same  census  the  number  of  bales  of  cotton  raised  in  <'ar1<'ret 
County,  in  which  this  waterwav  lies,  was  in  isri!),  4:  in  istil),  774:  in  lS7t>, 
1,014,  on  2,930  acres;  and  in  1889,  im)  bales,  on  ±mo  a<res. 

White  Oak   Hiver,  peneti-atin^  at  a   point  op])osire  Hoft;ue   inlet,  :»l* 

miles  inland,  is  the  most  proiluctive  locality  on  or  near  the  line  of  this 

waterway,  produc in p:  in  considerabh*  quantiti<*s  lumber,  naval  stores, 

ami  a^rricultural  produ<'ts.     Below  its  mouth  and  Just  within  tin*  irdet 

u  cuasiderable  (luantity  (»f  its  lumber  is  transferred  to  outside  coast  wise 

\essi*ls  which  can  pass  through  Bogue  Inlet,  <irawin;»-  7  feet.     The  ot her 

proihictsof  White  Oak  Kiver,  as  w«'Il  as  the  way  trallic  in  Bo^^n**  Sound, 

are  carried  in  a  small  steamer  plying  two  <u»  thnM'  times  weekly  be 

tweeii  Swansboro  and  Beaufort  aiul  in  snniU  sharpies,  the  latter  to  a 

gn*;it  extent  continuing  past  Beaufort  an«l  through  the  Ilarloweaml 

Clubf(K»r  i'anal  to  Xewbern,  whicJi  has  a  width,  3  miles  through  the 

fiiiml  and  for  10,.344  feet  tlirough  the  dredged  chann<d  in    Marlowe 

<'rei'k,  ofonly  30feet. 

TliesM?  vessels  rea4lily  pass  through  these  5  miles  of  30-foot  channel 
in  tlie  canal  route,  and  can  as  easily  jkuss  through  the  4()-foot  channel 
<lre<lge<l  across  the  shoals  in  Bogue  Sound,  none  ol'  whirh  exceeds  2.0 
..  »iile«  ill  length.  Moreover,  if  tin*,  width  of  the  di*edged  channels  across 
tlif  shoals  wei*e  increasiMl  to  100  feet  prescribed  in  the  pi'<»ie<t,  the  chaii- 
J»«^l  vuuld  still  be  toi»  narrow  to  permit  vessels  to  ta«*k  and  th(*y  would 
stiUbc  limited  to  sailing  through  in  fair  winds  or  poling  through  wIhmi 
the  wind  fails  or  is  adverse. 

Tbepresent  needs  of  navigation  in  BogueSound  seem  b)l>eade(juately 
pmvided  for  by  the  channel,  nowhere  less  than  40  feet  in  width,  nou 
completed  through  all  the.se  shoals. 

Tke  i-eport  of  Assistant  Engineer  W,  H.  ('imdbourn,  jr..  who  dili- 
Wutly  exercised  the  supervision  of  this  work  during  the  liseal  year,  is 
appended  hereto. 

This  waterway  ia  in  tbc  oollectiou  district  of  iieaiitoit,  N.  C. 

Money  Htattmvnt, 

5        -{"lyl.WOl,  balance  unexpeiidea $l().nr.7.:5n 

\        ^^^^  30, 181*2,  uiuoiint  expended  during  lisral  year !>.  ('"»(;.  -!• 

■         '{"jyl,  1«)2,  haluno©  unexpended l.Hll.  lu 

i        •'"1.'^  1.  IWrj,  outstanding  liabilities 1 .  siiJ.  s  1 

!        J'ly  1,  l«t\  balance  available \^.':.y\ 

-WHint  apjiropriated  by  act  ai)proved  .July  1:$,  ISIL' !(►.  «k,i).  oo 

^onnt  available  lor  fiscal  year  ending,'  ,hine  'M),  isii;', 1(».  nis  im; 

|Aii)oimt  (estimated)  required  for  comjdetion  ol*  t'xist iii^^  j)r(>.jort 10,  uou.  (K) 

^Submitted  in  comi)liance  with  rcqui rumen ts  of  sectioni^i  '2  of  river  uiid 
(   b«tbor  acttt  of  1866  and  1867. 
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ItKl'OUT   OF  ASSISTANT   KN'iiiXKKU   W.    II.    CHAimoURN,   JB. 

UxiTKH  Statks  Engineer  Officr, 

Beaufort,  K,  ('.,  June  SO,  I89J9^ 

Major:  I  liave  tho  honor  to  siiltiuit  the  following  report  on  the  iinprovomezi'fc  ^ 
thi"  wntorway  botwt-tMi  Beaufort  llarhor  and  New  River,  North  Carolina,  for  "tlxi 
lisial  year  eii«1iiijj;  .lune  'M),  ISiC 

I>ri.'il;^iii^  opiTations  have  bt-cn  carried  on  "by  the  Ahibania  l)red>;ing  and  Jot.try 
Conijiaiiy,  contractors  under  an  unfinished  contract  dated  December  2i.  1890.    Xliis 
contract  was  partly  execnte^l  last  year  and  o])cration8di8Continuefl  to  allow  the  con- 
st rncticni  of  a  special  dredjje.     This  now  dredji^e  be^an  work  October  1,  1891,  "hut 
was  found  very  defective,  and  up  to  NoveniI)er  30,  when  operations  ccaiiedy  on^ 
777. f)?  <-ubic  yards  of  material  had  Immmi  removed. 

Marcli  11.  lS\yJ.  the  clam-shell  dred}]^c  Alahama  was  put  to  work  and  completed  tba    . 
contrarr.     I'nder  the  contract  1.310  linear  feet  of  cuttmj;  40  feet  wide  and  3  to  4  feei 
dee]>  at  dead  bnv  wati-r  was  dredged  ai-ross  Sandi-rs  Crtfck  Shoal,  removing  8,50L74 
cubic  yards  of  matiM'ial  and  r»(>0  linear  feet  of  cutting;  50  feet  wide,  ,*»  to  6  feet  deep 
at  hiw  water,  from  Sally  \W\\  Slioal.  removinj;  2,72r).r>U  cubic  yards  of  umt-crial.  j 

l.)uni]>a.'4<*  was  placed  on  tlie  side  of  the  cuts  from  35  to  40  feet  distant,  sometiorK*  ^ 
on  north sidt^  and  sometimes  on  south  sitle. 

Tinier  a  sui»pbMncntal  a«rr<*c!nent  witli  the  contractors  ford  red  «ijiu<^  nnder  thettiB*  >• 
<ronditiiins  as  nntb'r  the  contract  530  linear  feet  of  cuttinjjj  40  feet  wide  and 3  to4fc**  n 
dec])  at  h»w  water  was  dredged  from  Sanders  Creek  Slioal.  nMuoviug  1,H24.05  cnbi^  .,j 
yards  and  com|)letin«x  the  cut  entirely  across  this  shoal.  Also  7I«S linear  feet  ofco^J  ? 
tini;  UK)  feet  wide  and  5  to  ti  feet  deep  at  b»w  water  were  dredged  from  ^*allyBe"  1 
Shoal,  removiujr  4,1>K1. 15  cubic  yards.  ^    * 

A  cut  10  feet  wi(b\  L'.SOC)  feet  lonjx.  ftnd  3  to  4  \W.\  deep  at  low  water  was  dredg*^ 
across  Hroad  Creek  Shoal,  renmviu^  5,170.iH)  cubic  yards.  i 

An  examination  of  dred^^in;;  done  in  former  years  showed  that  in  no  ])hice  hadttt^ 
of  the  dumpa^e  washed  back  into  the  cuts  and  that  the  cuts  were  in  fully  as  gooci' 
condition  as  when  ilred/;ed,  and  in  8<uue  places  they  had  scoured  out  to  a  grejite^ 
de])th  and  width. 

With  the  completion  of  this  work  there  is  a  j^ood  channel  everywhere  1  feet  deep 
at  <»rdinary  low  water  and  40  feet  wide  over  the  whole  distanct>  of  this  watcrwaji     j 
and  it  is  ex])ected  that  the  commerce  will  rapidly  increase.  ^ 

The  commerce  of  this  waterway  is  carrieil  on  almost  entirely  in  sailboata,*  from 
small  si/e  up  to  boats  of  30  tons. 

Following:  is  the  estimate  of  the  amount  that  will  probably  be  rciiuire<l  to  eom- 
]detc  the  luesent  i)roJi'i:t: 

114,0(H)cubicyardsdredj,ang,  at  30centH $ai,200' 

A<ld  for  sui>erintendenco  and  cont  iu^cncies 6, 840 

Total 41,040 

The  work  of  tlie  Cuited  States  emph»y(^s  ha«  been  the  necessary  superintendence 
and  inspe<-tii)n  ol'  dred^^in^  opi>rat  ions  and  a  survey  of  Droad  (.'recK  Shoal. 
The  expenses  of  the  year,  umler  my  direction,  have  been: 

For  ]»nrchase  ami  re]»air  of  plant $57.'6ft .; 

Kiu*  superintendence*  and  .surveys 1.861.00^ 

Tor  dred«i:iii^' 8,251.51; 

Total 10. 173. 68  "I 

(Three  hundred  and  ci^bty-one  dollars  and  sixty-tmecentsof  extra  superiutendenoe'  J 

expenses  incurred   on    uccount  of  the  extension  of  the  contract  were  paid  ont  of  i 

amount  du<>  to  the  contractors  and  are  not  includ<Ml  in  above.)  ■ 

Hredi^ini;  operations  were  carried  on  under  the  immediate  suxiervlsion of  Inspector  ^^ 

Frank  1).  IVrry,  win)  rendered  faithful  and  eOicient  service.  ; 

Very  rcs|HMt  fully.  y<uir  obedient  servant, 

W.  H.  CiiADBorRX,  Jr., 

U.  S,  Assistant  Engineer* 
Maj.  W.  s.  Stantcix, 

(orpH  of  JJiif/htfcrs,  U.  S.  Army, 


•The  steanuT  .V//mmiV  H.,  51. SI  tons,  runs  irrejjularly  over  this  waterway,  bnt  itii 
expected  that  she  will  run  more  regularly  now  that  she  cau  croas  the  sIiooIb  eaaily.    , 

i 
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COMMERCIAL  STATISTICS. 


The cmninorrr  for  tlio  year  ending  December  31,  1891,  is  estiiuiiti'd  as  follows! 


CLlbH  of  t;(HMlfl. 


Total 


Exports,    rniports.     TotalH.    Tonnage. 


^Um  tnd  pnnliirts 

lV>lwT».  .  

Ifhtj .....".'..'.,' 

Graiiw  and  fora;:i^ 

^«t»'talilM  auil  tnu'k 

W'^estotk  xiiil  pni^hictH 

n*li.  (iVhWrn.  Hc 

Atral  «t<)r(>* ..! 

Lwil^r  Hud  prtMltK-trt 

'Wlilizent 

HjM'hiiuTV 

'rt-tfnd  nifrrliaiKlifto •' 

Smidrii'a 


$30,400 

'  4.«H)6 

a.  QUO 

45.100 

19.  OIK) 

37,  SCO 

•20,  (00 

118. 000 

1,200 


6,000 


$10,000 
2.  000 

7  r»«)c 


6.000 


12.  r,oo 

7.  500 

158,000 

4,000 


^^—  -        ^_        _ 

Tons. 

$30.  4(Hi 

270 

16,  (KK) 

17 

1        6.  (K>0 

110 

10.  .'SOO 

5.')0 

45.  100 

i»m» 

2rj,(K)0 

400 

S7.500 

3.213 

26.  tM)0 

1, 15<» 

118,  t>00 

20, 300 

13,700 

550 

7.500 

30 

158,000 

2. 400 

9.(K)0 

350 

289,200 


213, 500 


502.  7U0 


30,240 


fiaiii  over  la  at  yi*ar.  $24,500;  tons,  900. 

Trfln^p»vtati<»n  lim-a  etirablished  during  year,  none. 

Theuliove  statist! »•»  are  liase^l  mainly  npon  reports  of  Assistant  Engineer  W.  TT. 
ChadlMMini.  jr.,  mail*?  after  mneh  correspondence  and  eouveraation  with  steanihoat 
^ptaiiusand  agents,  custom-house  officials,  andprominent  sliippersaiidmorchniits. 

Inland  ipaierway  between  Be-aufort  and  New  River f  North  Carolina, 

APPROPRIATED. 


EXPENDED. 


Amonnt. 


$10, 000 

5, 000 

15,000 


Ajjjjregate. 


$10. 000 
15,  (WO 
30, 000 


Fiacal  year  ending  Juno  30 — 

During 
year. 

A«;gr(';:ate. 

I«?7 

$410.  57 

0, 205. 04 

7,918.55 

42. 83 

4, 800,  02 

$410.  57 
0  (570  51 

IMS 

}h» ; 

11  .VjS  n»> 

jw ". 

14  0:J7  s<) 

u»i V."". ..'.'. '.'.".'..'"..'  '..'..'  ". 

19.504.81 

Freight  transported. 


Fiscal  year  ending  June  30 — 


Tons. 


iaj«7 :  r2,2.'>0 

IJ=^ 

J/VT't 

:*»» 

U>n I  20,332 


Valno. 


$2nO.  (lOO 
175.800 
277.(540 
41«. 400 
478, 200 
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L  14. 

I^fi»RovEMl•:^T  of  \vati:i?way  bktwkkx  nkw  Rn''ER  and  swansboro, 

NOlM'll.tAROLIXA. 

Hetweeu  Mie  iiuiiuJaiMl  im<l  the  slender  sand  bank  interposed  Iw^tweeu 
the  ocean  and  the  sounds  alonp;  the  coast  of  Xorth  Carolina  there  is,  fmni 
Swansboro  15  miles  to  Xew  River,  instead  of  a  shallow  sound,  au  ex- 
])ans(»  of  salt  marsh  from  one-eijrhth  of  a  mile  to  If  miles  wide,  tbrongh 
which  there  is  an  intricate  and  tortuous  bayou  22  miles  in  length,  con- 
stituting the  inland  waterway  from  Swansboix)  to  New  River. 

The  tide  ebbs  and  tlows  in  the  bayou  throu|Lch  four  inlets  through 
the  san<l  banks  from  the  otean,  in  the  channels  upon  and  immediately 
within  wliosc  bars  there  were,  by  the  Coast  Survey  ehart,  in  1888|  depths 
of  water  as  foHows:  Bo*;ue  Inlet,  opposite  Swansboro,  with  SJ  feet  on 
the  bar  and  7  feet  inside  at  low  water;  liear  Inlet,  3  miles  farther  west,  ^ 
with  GA  feet  on  the  bar  and  7  feet  inside;  Brown's  Inlet,  2J  miles  far- 
ther west,  *•  a  mer(^  swash,''  with  3i  feet  on  the  bar  and  4  feet  inside;  and 
New  River  inlet,  ^\  mih\s  farther  west,  with  4  feet  on  the  bar  at  low  , 
water  at  the  date  of  tliis  report. 

The  channels  on  these  bars  at  the  inlets  are  changeable  in  depth  and  ; 
position. 

At  low  tide  the  dei)th  of  water  in  the  bayou  varies  fipom  the  foregoing 
an4l  greatei*  de])ths  near  the  inh^ts  to  not  more  than  6  inches  on  tiie 
shoals  at  the ''divides'' between  the  inlets  where  the  tide  meets  and 
divides.  '^ 

An  exaniinatioH  and  survey  of  this  waterway  was  ordered  by  sec-  ^ 
tion  13  of  the  river  and  harbor  act  of  18S8.    A  preliminary  examination  - 
or  reconnaissance  was  made  aiul  report  tliereon  submitted  by  Capt.  W. 
11.  Bixby.  ('i»rps  of  Kn;;:in(^ers,  then  in  charge  of  the  improvement, 
Marcii  13,  188^,  in  whicli  tiie  c(»st  of  securing  a  <?hannel  through  which 
3  to  4  feel  could  be  carried  at  hifiii  tide  was  estimated  at  $43,000. 

By  Ihc  act  (►!'  8epteinhor  11»,  lSi>0,  tlie  sum  of  95,000  was  appropri- 
atc(l  for  this  iniproveincnt. 

In  A])ril  and  May,  181»1,  a  survey  was  nuide  of  all  parts  of  the  route 
'^carryin^r  less  than  !i  feet  at  low  Avater,"  embracing  the  shoals  Cow 
ilorn  and  Slandback  -^and  the  5  miles  of  the  route  at  the  New  Biver 
end,''  by  Mr.  W.  11.  <'ha<lbouru,  jr.,  assistant  engineer,  by  whom  the 
watcrwav  is  described  as  follows; 


This  waterway  i»  alxmt  22  miles  lonjic,  and  a  greater  part  of  tlio  dlfftauoe  ii 
p(»8e<l  of  very  crooked  and  narrow  channels  through  the  marshes. 

From  Swanshoro  the  first  in  miles,  jiassing  near  Hugno  lulet  and  directly  i 
Bear  Inlet,  tlie  channel  is  from  (JO  to  1,U(X)  feet  wide,  carrying  from  3  to  10  A0I at 
water  at  low  water  «'very  whrre,  except  one  sliort  shoal  known  as  Cow  Honii  ftboil. 
4.4  miles  Ironi  iSwan.shoro,  whicli  has  1.2  fe<*t  of  water  on  it. 

For  the  next  5  miles  the  channel  is  Irom  tJO  to  800  feet  wide,  average  about  150 M^ 
and  has  from  ;>  to  12  feet  of  water  at  low  water,  except  at  a  short  ehoal  known  M 
Standha<'k,  iniilway  between  Ifear  and  Itrown  inlets,  situated  at  the  iueetiD|(  oiF|ih0 
tides  from  these  inlets,  which  has  about  0  inches  of  water  upon  it  at  low  water. 

For  the  remainii]<;  7  miles  rlic  route  is  very  crooked  and  the  channel  in  most  plMW 
from  12  to  (M)  feet  wide,  and  carrying  from  one-half  to  3  feet  of  water  at  low  Wftttff 
the  fornuT  deptli  for  about  2  miles  of  tlu^  <listance. 

The  ordinary  rise  of  tide  for  the  first  5  miles  is  about  2.5  feet;  for  the  next  lOaiiki 
from  3.5  to  i  tect.  and  on  the  remaining  7  miles  from  1  to  2  feet,  the  former  depfkrt 
the  shoalcst  parts. 

Tlie  conniierce  of  this  route  at  im'sent  is  ]>raotically  nothing,  owing  tothtdDV 
culties  boats  experience  at  the  hhoals. 

Excepting;'  the  sum  of  §017  applied  to  this  survey,  no  money  has  bM 
sixjnt  upon  this  waterway  for  the  reasons  given  in  the  followiDg  oMoije 
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sfioudeiH'e  publislu'd  in  House  Kx.  Doc.  No.  l*<»,  Firty-N<<<»!i<l  Con^n.ss, 
first  session : 

Ofike  c.i-  TiiK  C'im:F  oi   Km.inm.i:^, 

r.vnKn  SiATi>  Ai:my, 
ll'nshiHiftoH,  If,  ('.,  \nnmhrr  jf,  JsOl. 

^IR:  I  have  the  honor  to  state  that  in  (-imi])Iinnre  with  a  n>r]niri'nHMit  ol'the  river 
and hiirbnr act  ofAugnst  11,  18W,  un  oxaniinntion  ol"  tin*  "waterway  berweon  Now 
River  ami  Swunshoro,  N.  C."  wjin  ma<!o  l»y  raj)t.  W.  II.  Hixby.  Corps  of  Kn;fiH«'(Ts. 
who.  iu  report  dated  Manh  13,  18?<1).  statid  that  it  was  worthy  of  improvenniit. 
Tiiis  report  was  transmit t«'d  to  Con;;ros»,  and  an  npi>roj»riatit)n  oi'  .fr>.()()0  lor  tht-  im- 
provenrnt  of  the  waterway  was  made  in  the  river  ami  harhor  act  of  Sentiiiihei-  IfJ. 

\m. 

A^iimpiiny  wjs  iueorporatod  February  IS,  1881^  by  an  a«:l  of  th»^  h*}ri>«l.'itnn»  of  the 
$Ut«ol'Xurth  Carolina,  under  the  tith' of  "The  \Vri«jlitsville  and  OnMow  \avi;f:i- 
tion  Company."  and  to  tbin  company  was  ^iveu  oxrlunive  ri;;ht8  to  the  navi^jatinn 
of  the  laid  waterway.  This  incorporation  did  not  come  to  the  kn<»wh'(lt;«- uf  tliis 
office  until  after  the  present  available  funds  liad  been  ap]>ro)>riatcd  by  ('nii;r,,..s.s. 
andnmit'r  the  eireunii^tauceH  work  has  been  restrij^ted  to  a  survey  hiinicieiitly  <le- 
tailnl  to  enable  the  oflicer  in  charge  to  locate  the  necessary  wju'kand  estiniaii'  its 
poftt.  ready  for  active  operations  in  cas<*  future  work  be  ordered. 

A^'opyof  the  act  of  the  general  assembly  of  North  Caroliua  abov*-  n-ftJiriMl  lo  is 
wdmiitted  herewith,  and  it  is  reconimendetl  that  it  he  transmitted  to  the  Speaker  of 
thellouKeof  Kei>re8entatiTe-s  for  the  information  of  the  Counnittee  on  Itivir.s  and 
HirboRj. 

Very  respectfully,  your  obedient  servant, 

Tnos.  Li.vt'oLN  Casky. 
JBrigadirr-deneraif  ('hit-/  of  h'mjintcra, 

Hon.  ]tED>  lELD  Proctor, 

Set^rrtartf  of  War, 

AIT  ACT  to  inciirporute  the  Wrijcbtsville  and  Onalovr  Navigation  (;ttin)iany. 

^Seneral  a»afmbljf  of  Xorth  Carolina  do  enavt  : 

Si'cnox  1.  That  for  the  pnrpose  of  navi;;atiug  by  steamboats  the  wat«rs  (if  the 
*ound5)froni  the  point  near  Fort  Fislier,  iu  the  county  of  New  Hanover,  to  thi-  .junc- 
tion of  the  waters  of  the  sounds  with  the  waters  of  New  Kiver,  and  fnmi  N«\v  i»'i\  er 
to  Swansboro,  in  Onslow  County,  and  also  the  water.Mof  said  New  Ifiv«r,  U.  I».  Mmuv, 
^'<  S.  Latimer,  J.  H.  Chadbouru,  jr.,  and  (>.  H.  .Suiilh,  and  their  assix  i:it«->.  sneciN. 
ftors,  and  assigns,  arc  hereby  constituted  a  body  corporate  under  tiie  name  and  <.t>  le 
of  "The  Wrights vi lie  and  Onslow  Navigation  Coni]>any,"  with  a  (ajiital  riotkni" 
twenty-live  hundred  dollars,  with  power  to  increase  the  same  to  one  hnmlri-d  rhnii- 
•and  dollars,  which  shall  have  a  corporate  cxistenee,  together  with  tlu'  ]»ovv«  in  ain! 
fTADchises  herein  granted  in  perpetuity  as  a  body  politic,  ami  by  that  name  may  sui> 
and  be  sued,  pleatl  and  beimpleadodi  in  every  court  in  the  State  of  Nortli  Carnlina. 
and  may  have  and  use  a  corporate  sual,  and  shall  be  <'npablt}  of  pMrcliasjuir,  nw  njn^. 
ftasing,  and  conveying  estates,  real,  ]icrsonaI,  and  uiixcd,and  by  ae()uiriii.ix  thesanu- 
by  gilt  or  devise  for  the  jiurpose  herein  conteJn]dated:  and  the  said  eompany  sliall 
have  and  enjoy  all  the  rights  and  immunities  which  other  corporate  botlicH  mM,\  law- 
fally  exercise,  and  may  make  all  necessary  by-laws  and  re;^Mlatii)n^  foi   it>  Lrn\e]h- 
ment  not  inconsistent  with  the  constitution  and  laws  of  the  stat<-  or  ol  tiie  rnii<Ml 
States. 

Sec.  2.  That  the  said  capital  stock  of  said  company  may  be  created  by  sMb>>(ri|ttii)n 
on  the  part  of  individuals  or  of  municipal  or  other  corporations  in  shares  ot'  the  \alne 
of  twenty-five  dollars  cach^  which  subscription  may  be  jiaiil  in  lanils.  limlHT,  hoats. 
labor,  services,  or  money,  as  may  be  stipulated. 

Skc  3.  That  books  of  subscription  may  be  o]MMicd  by  the  corporator's  Ii«rcin  nami  d 
at  such  times  and  places  and  under  such  rules  and  re^nlations  as  a  n\aJorit,v  ut  ihiMo 
shall  direct. 

Si-:c.  4.  That  when  the  sum  of  fifteen  liundred  dollars  shall  have  been  sub>i(rii)t"l 
to  the  capital  stock  of  said  company,  a  general  meeting  ot'  tiie  stoekholdcrs  -^liall 
btt  held,  after  «lue  notice,  and  such  general  meeting,  a  majority  ot  th«'  siml.lndiieiN 
being  present  either  in  person  or  by  proxy,  shall  eh'i-t  a  i»oani  of  «rnv<  i<irs,  to  «on- 
■isr  of  sueh  a  number,  not  less  than  three,  as  the  stockholders  sliall  determine;  and 
said  direetors  shall  immediately  thereafter  elect  one  oi'  their  innnber  presid«iii.  mhI 
sncb  other  officers  as  the  by-laws  of  said  couijiauy  shall  ])r«'scribe.  and  nia\  do  and 
perform  all  other  acts  necessary  to  the  com]»lctc  organization  of  said  comi)uny.  and 
to  f-arry  into  effect  the  object  of  this  charter. 
Sec.  5.  That  whenever  any  laud  shall  be  required  for  the  construction  of  ware- 
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li(iU8«'s,  laiulings,  or  tV>r  i-anals,  and  turaiiy  (^iiist*.  tLic  name  can  nut  be  purchased 
thv  owiKM*.  the  saiur  may  Im*  taken  hy  the  directorH  at  a  vuluatiua  to  be  ascert-ai 
a4  fiillnwrt:  'J'hc  \Vri;iht.»viIle  ami  Onslow  Navigation  Coiiipauv,  by  its  presides. 
Kliall  Molort  two  tlisintvrosted  frcuholdfi'S  of  the  county  iu  which  the  said  hind  1  m.* 
and  the  owner  of  naid  lanil  Hhall  likcwiisc  sc1«>ct  two  freeholdt^rH  of  the  »aiue  coua.3.  ti 
who  shall  asci'i'lain  the  value  <»f  9ai<l  land,  thf>y  tirst  dedficting  the  enhauced  tf»-1i] 
of  adjoining  lands  which  may  belong  to  the  owner  of  said  lands  by  the  estabL  x  sli 
nicnt  of  sucli  Ntcamboat  landing  or  by  the  opcninjii:  "P  for  navigation  of  sueh  casi^aJ 
and  by  addin<{  any  particular  loss  or  damage;  and  if  these  four  assessors  can.  ~xio 
agree,  tliey  shall  <rall  iu  a  Hfth  such  freeholder,  and  upon  the  payment,  or  tendes^'r  <k 
payment,  of  the  amount  so  assessed  by  the  president-,  the  title  of  the  land  m>  ap- 
]>rais4Ml  shall  thereby  vest  in  the  said  corporation:  Proridedy  That  either  party  niajr 
appeal  from  the  decision  of  said  appraisers  to  the  su^ierior  court  of  tiie  coi^ii'ty 
wherein  tlu;  laml  lies  upon  the  question  of  the  amount  assessed:  And  j>rov*tiei 
further.  That  no  mf>re  than  oue  aero  of  land  at  any  one  landing  shall  bo  liable  to  be 
so  conclennied  for  the  purposes  of  a  warehouse  antl  landing. 

Skc.  6.  'JMiat  the  ))resident  and  directors  shall  have  power  at  any  time  to  borrow 
money  upon  the  lands  of  the  company  and  to  secure  the  same  by  mortgage  or  otJier 
legal  assn ranee. 

Skc.  7.  That  the  said  company  shall  have  the  exclusive  right  to  convey  and  trains- 
port  freight  and  passengers  over  and  along  the  watei's  of  said  sounds;  that  is  to  sa-v; 
from  what  is  commonly  called  the  head  of  the  sound,  iuNew  Hanover,  northwiirdl/ 
and  return  to  the  waters  of  Xew  Kiver,  in  Onslow  County,  and  thence  on  to  SiraiW- 
boro  by  steamboats  and  sailing  vessels,  and  at  such  rates  as  said  company  e^all  pre- 
scribe:   Prorididf  That  saiil  company  shall  open  a  connection,  whenever  uecesWTir 
between  the  waters  of  said  sounds  by  canal  su Hi cieut  to  carry  into  effect  the  objects  .  - 
of  this  charter.  | 

.Skc.  H.  Tliat  said  c(»mpany  shall  have  the  power  and  authority  to  constmct  aud  1 
open  a  sh\\i  canal  connecting  the  waters  of  Wrightsville  Sound,  or  Masonboro  Suondt 
witli  the  waters  of  the  Cape  Kear  Kiver.  and  to  this  end  may  use  the  oreeki  Mi* 
water  (.'ourses  at  all  intenneiliate  points,  and  may  seize  and  cause  to  be  assessed  all 
lands  necessary  therefor,  uud(ir  the  restrictions  and  provisions  contained  in  section 
five  of  this  chapter,  and  shall  have  power  to  fix  the  tariff  of  tolls  for  all  vesseli  thB^ 
Ha  id  conijiany  may  allow  to])ass  through  the  same,  and  to  demand  and  collect  stid 
tolls;  and  the  said  company  shall  have  the  exclusive  right  for  the  period  of  ten  yeil>!r 
from  and  after  the  ratitication  of  this  act,  to  construct  the  canal  aforesaid. 

Skc.  iK  That  this  act  shall  be  in  force  from  and  after  its  ratification. 

Katified  the  thirteenth  day  of  February,  anno  Domini  one  thonHand  ainU*  i»«* 


:r>th  line,  for 
mean  low  water 


i':RRATUM,  Pago  1149. 
an.l  1  foet  deep  at  mean  low  water        read        and  5  feet  deep* 


Onslow  County,  witliin  which  this  route  lies,  has  an  area  of  640 


1 


square  milos  and  a  iminilatinn  by  the  censusof  1800,  of  10,303.  -j 

By  the  same  census  the  (cotton  produced  in  the  county  in  1859  waa  , 

336  bak's,  in  1S(J<>,  ssi  bales,  in  1870,  2,841  bales  on  6,058  acres,  and  in  ~ 

1880,  1,71M)  bales  on  <U27  acres.  i 

■ 

This  waterway  is  in  the  collection  district  of  neaufort,  N.  C. 

Money  statement. 

July  1,  1891,  balance  UTiexi>ended $4^n6.00 

Juiie  ^,  1802,  auioiuit  expended  during  tiscal  year 13S.75.  - 


July  1;  1892|  balance  unexpended •      4^ 

..■I 
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fAmonnt  i>stiiimte«l)  required  for  complotioii  of  «'xistin«jj  proji'ct $3?<,  (XK).  00 

I  Amount  that  can  be  ]txolitAl>1y  expeudefl  in  li.scnl  ve;»r  nuliiW  .lum-  30, 
{     18J«.- 

I  SiilniiittHl  iu  coDi]>1  inure  with  reciiiireiuents  of  sections  2  of  river  and 
[    harbor  acts  of  l}5(i6  and  1>^. 

Inland  icateriratf  between  AVip  Iiii't*r  and  StrnnHhoro. 

Appropriated  siy-pteniber  19. 18SK) $r>.  000. 00 

Expemled  fiscal  year  eudin«i:  June  30.  1S91 .'»<►;».  7i> 

Freight  trauflported  duriut;  fiscal  year  ending  Juno 30,  1891  (3,1KX)  tons;  ..  L*0,OUO.OiJ 


L  IS. 

IMPROVEMENT  OF  NEW  RIVER,  NORTH  CAROLINA. 

NewBiver  corainunicates  with  tlie  ocean  tliroiigli  Kew  KiverlnlotlO 
miles  southwesterly  from  Ben  lift  111:  Harbor  suid  about  70  mih*.s  north- 
easterly from  tlie  mouth  of  the  Cape  Fear  lUver. 

From  the  ocean  21  milCiS  inland  to  tlie  narrows  its  width  is  from  about 
2.<Mj(i  feettoabout2^miles,at  theuarrowsit  is  about  1  AM )0  feet, an <1  above 
Jacks^mville.  2.T  miles  from  the  montli,  it  becomes  a  ctmiparatively  nar- 
row river. 

The  c*hann<d  across  the  bar  is  chanj^eable  both  in  depth  and  ]>osition, 
but  has  at  the  date  of  this  report,  as  in  1888,  a  mininuim  dei)th  of  -1  f<M't 
at  mean  h>w  water. 

bist  within  the  inlet  there  are  extensive  marshes  and  beds  of  ovster 
roj-k,  extending  to  a  point  about  34  miles  from  the  o^ean  bar,  thr(Hi«ili 

"  ited  States,  there  wa^  a  lon^  and 


31JU  not  hiiiee  mouiDea,  ih  vu  urixii^o  t>%  ly  sil ».„...    .. 

^nd  4  feetdeep  at  mean  low  water  (one,  1,210  feethm^,  thronnh  WiijirUts 

Island,  comiueucinpr  alK)ut  one-half  mile  above  the  bar,  the  other,  o,710 

tett  lonjf,  through  Cedar  Bush  Marsh  <-ommencing  about  1  ^  niih's  ab(>ve 

the  ban;  at  an  estinmted  cost  of  A  t0,0(M). 
Ten  thousand  dollars  liaviiigbeeome  a  vaila>»h*  from  two  ai>|>ropriat  ions, 

^'ork  was  commenced  in  18S0,  wlien  3J,824  cubic  yards  of  shells  and  mud 
^eh' lin-d^^ed  from  Cedar  Bush  Marsh,  makinj;-  a  strai«;ht  chauncl  r>,soo 
^^'♦*r  Ioir<j  through  it,  iO  leet  wide  at  bottom  and  4  feet  deei),  except inu 
Hf  tin*  l„wcr  end  when*  its  depth  was  3.1  fei't.  By  the  removal  of  L\707 
'■'iMcyardsof  turf  and  mud  bv  hand  a  cut  30  feet  wide  and  not  exceed- 
"•{? 'j  inches  deep  at  low  wat^r,  was  made  1,200  feet  through  Wrights' 
J^'land,  to  induce  its  further  deeijening  by  scour. 

Sf'H  UnuHrfT  F:x.  Doc.  No.  2<J,  riftv-soioml  C'miirresv;.  fir-t  s.N-.i(»n.  rt';;.u«ling  con- 
troJ  i»f  thi^  WJitcrway  by  WrijjUtsville  and  Uush»w  Nas  i^alij^n  ( "oinn:iui . 
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November  3, 1887,  to  March  21, 1888,  with  a  I'ni-tlier  a]>in-oitriiition  € 
#10,000,  made  by  the  act  of  Aueast  5,  18Sli,  by  tlie  rtiiuiival  of  34,S6 
cubic  yarda  the  I'Ut  at  Wrightt)  Island,  l.lilU  feet  long,  wug  dredged  t 
the  variable  widths  of  90,  100,  and  120  feet  and  average  dtipth  of  4  foe. 
at  mean  low  watei-,  and  by  the  removal  of  4,421  cubic  yards  the  lowai 
l»art  of  the  cut  at  Cedar  Bush  Marah  ^as  M-ideiiod  iiinl  deopflned. 

Siuce  March  21, 1888.  work  has  uot  beeu  resomed. 

The  act  of  August  II,  1888,  appropriated  t3,000,  uid  that  d  B 
ber  19, 1890, 95,000,  and  contract  with  the  Alabama  Dredging  and  ^ 


Oocii)any  was  entered  into  December  24, 1890,  and  approved  JaaMaan 
27, 1891,  to  do  «5.r>00  to  96,500  worth  of  dredging  at  30  cents  per  eoUB- 
yard,  meusni'ed  in  situ,  in  increasing  the  width  of  the  cntatOedarBa^i' 


Marsh  to  100  feet  and  its  depth  to  6  feet,  the  work  to  be 
or  before  December  3, 1891,  and  to  be  completed  before  April  8S,  1&8X- 
on  which  date  the  contract  was  extended  to  Jane  30, 1892.    The  oa£ 
tractors  have  not  yet  commenced  work. 

At  the  date  of  this  report,  Jane  30, 1893,  the  cut  thronrii  Wri^itr 
Island  hfi»  scoured  to  the  depth  of  IS  feet  nearly  Its  entire lengtliTMt' 
the  cut  at  Cedar  Bash  Marsh  has  shoaled  at  eatdi  end  and  oftn  now  be, 
ased  only  by  vessels  of  very  light  draft. 

Alt  the  niiiterial  dredged  &om  these  eutfl  waa  damped 


alongside  them,  and  in  the  cnt  throaf;h  Cedar  Bosh  Manh,  in  1888.  ttfl 
contractor  had  to  resort  to  sheet-piling  to  keep  it  from  ninnlng  nek 
into  the  channel. 

In  the  Coast  Survey  Bultetin  Ho.  10,  isBued  JieaaryQO,  188fe  .ftj 
reported  that  the  natural  advantagea  of  New  Biver  for  mabettmtgi 
are  "  superior  to  those  of  any  locality  in  the  coonlxjr!**  uaA  BO  boWJ 

quality  of  oysters  can  be  found  anywhere  in  the  vwld;  tluit  tbe  _  _    

extend  from  the  marshes  at  the  mouth  of  the  river  to  Sneeda  Fo^ 

about  3^  miles  above,  besides  others  in  Chadwicks  and  Howarda  * 

adjoining  it,  and  that  in  fact  "  the  whole  river  bed  is  covered  mo 
le.18  with  oysters." 

The  Onslow  and  Bast  Ciiroliua  Railroad,  50  miles  in  length,  whlolt' 
was  opened  in  Febiuary,  1891,  &om  Wilmington  to  JBcksonviDft,  wt-f 
fords  quick  transportation  for  the  product  of  these  beds  and  an  ontfet 
for  lumber  and  farm  products  from  the  vioinity  of  New  Biver,  and  hM 
much  reduced  the  trattic  that  would  be  beoettted  by  the  improT€imMrfF 
of  the  channel  at  its  mouth,  -j 

The  country  traversed  by  tliis  road  is  largely  wooded  and  itp  wA 
very  si^ndy  and  unproductive.  '■ 

The  area  of  Onslow  Couuty,  in  which  New  Eiver  is  sitaated,  is 
square  miles.    By  the  United  Stiites  c«uhus  its  population  was,  in  11 
9,820,  and  iu  1890,  10,303;  the  population  of  JacksouvOle  villa^  ITt 
and  the  cotton  produced  in  1859,  336  bales,  in  1869,  881  hales, 
2,841  bales  on  6,(i;j8  acres,  and  iu  1889,  1,720  bales  on  6,127  acr 

The  river  is  uasngated  by  the»toamer  LouUe,  of  27.3  tons,  the 
Blanche,  of  47.43  tons,  by  one  or  two  othei'  steamers  owned  and 
ated  by  oyster  conipanies,  and  by  many  smalt  sailboate,  but 
the  steamers  and  only  a  few  of  the  sailboats  navigate  the 
be  improved. 

This  riTM  in  iu  thu  collection  dlstiiot  of  Beaafort,  H.  0> 
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Money  statement. 

1, 1891,  balance  nntxpeniled 1^.543.04 

30,  1992,  amount  expended  during  fiscal  year 'li'1.19 

I,  1892,  balance  unexpended 8. 2:?1. 85 

1.  1?<^,  outAtandinj?  liabilities f2,00 

I.  I&r2,  amount  covered  by  nncomplet^d  coutractA \j,  ."j<jO.  00 

1,  1802,  balance  available 1,  71J».«5 

mt  appropriated  by  act  approved  Jnly  13.  istrj 5. 0«W.  <Xj 

lut  available  for  fiscal  year  ending  June  34>.  1893 6. 719.  hT* 

loiiiit  (estimated )  reqniivd  for  completion  of  existin;^  project 7.  Of*!».  «)^» 

loinit  that  can  he  pnifitably  expended  in  fiscal  year  end  iii;r  June  3i"».  WM     '7,  OW.  <X> 
imiitted  in  cuni]diance  with  requirements  of  sections  2  of  nver  and 
karbor  acts  of  1866  and  1867. 


COMSIERC'IAL  STATISTICS. 


it  commerce  for  the  year  ending  Decern t>er  31,  1891,  is  estimated  as  follows; 


Cia«0  of  goods. 

Exjirftls. 

91  j4.  >ji) 

Imports. 

TotAla. 

T'.»nn^^<t. 

vn and  nrmlTiri a ..^ ..,. 

""5*100 

f  15«,  5^jij 

61.  «^"« 
1'^.'.  -■J 

9e. ' •■J 
l.r'.*) 

I'.i.  ".*j 
•2.57.  7»"j 

17.  .'»■"! 

1.428 

«eo 

•rt 

4.  r'JU 

1«^J.  •.••JO 
fill.  «W 

•j«» 

B»  ai^I  itvns,t - - - 

>'.4 

rtabln and  tmck     ........ 

4.  4 1-' 

■fork  and  i>rodii(-Ls ....... 

4  " 

>OTBU'n,eto - 

2. 5.;l 

il  «lorei>              - 

0  •»-.■■» 

.Wt  and  nrmliir'ta       ^ r ,  r  - ,  ^ . 

1:.  i'-V) 

In.  imj 
•Jo7.  7««U 

*J.  ■_'.'!.'» 

*nd  BtneraJi* . -- - 

•-'•>> 

ilhtCTI • 

7  • 

hhjtrr.                       

1<«| 

'flJ  UMTt* hambro*      . - 

■J.'*}* 

tew "*!'."'.'!!!...' 

IG.  l.-nj 

'-.■J 

.....,.......,-....-.-.......•..-•....•.-•-•--. 

T«al 

6lI!.75«J 

IX*  25«J 

&1  !.'>'.• 

:::;.  r^;o 

jain  ffver  la^t  year,  $167,650. 

'ranjipurtation  line«  established  during  year:  One,  a  daily  line  frrmi  .Ta<:k-<oiiviile 

Marine*. 

Hi^  above  HtatinticH  arc  baned  mainly  u]K>n  reports  of  A?!>i>t ant  Kntriii*'<.-r  \V.  H. 

*i|Kmm.  jr.,  made  after  ninch  correspondence  and  conveisatiou  witli  "iteaiiiboat 

I't^aiid  agentji,  custom-house  officials,  and  prominent  shippers  anil  mfrn.-hautM. 

Arir  Kirrr,  Xorth  Carolina. 
APPROPRIATED. 


Date. 


Amount.       A^i:^' 2  tt«?. 


V4  >T6  t.,.JnJv  7    !*»:;'> 

•;  !•; .:. I'-'j *r». '►"I 

•  li-i*!             .'    '"■' 

L'J't!;   ir'->'....'.. '"  ""' 

.;'*11   l-'N- .:  't^. 

lnnfi»-r  19   ] "'.■.• .*>■«■■' 


I'.'. ' »■ " 


If  if  is  rt'tt-i  mined  to  nimplete  project,  wbirh.  in  tbe  opinion  of  tbe  Histriit  Kn- 
"'•r.  i-i  or' very  dtmbtfnl  expediency,  f7.<HHi  i<  »  *iuitalile  anioiiut  lor  applit  ution  to 
WMik  in  •Mif'vrar,  but  the  number  and  >i/-f  of  veSNi-l-*  now  ii:in  i^ratiiii;  the-  uv.  r, 
b.it  n ill  probably  navigate  it  in  future.  d<»  not  .justify  the  statenunt  that  if7,<M> 
)**•>  piotirably  expended  for  its  improvenieut. 
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Xew  Biver,  Nurth  Carolina — Continned. 
EXTENDED. 


Firtoul  y«'ar  eiHliii^  Jime  30— 


1837  to  1839 

1886 

1IW7 

1888 

1889 

1890 

1891 


$9,810.24 
181.80 
8.191.37 
349.08 
Co.'».  09 
499.85 


*  Baliiiirr  or$l.  I«i6. 4fi  turni*«l  over  to  HurpltiB  fund. 


FIIKH;HT  T 1  J. \XS PORTED. 


*#I8,BSS.64 
9,810.M 
9.993.04 
18.lKi.41 
18,5.12.49 
19. 18R.  ^8 
19.688.03 


Firti'al y»ar  emliiig  Jnne  30  — 


1883. 
1>W7. 
1889. 
189(). 
1891. 


Tom*. 


5,  COO 


17, 359  ; 


Yaliie. 


9290,009 
09«l009 
703,980 
731.689 
743,889   - 

i 


i..e.  . 

IMPROVEMENT  OF  XORTIT  EAST  (CAPE  FEAR)  RIVER,  NORTH  CAROLnTA. , 

Tbis  tribiitiiry  fipproximati^s  in  size  to  the  main  Cape  Fear  Biveit] 
which  it  joins  from  the  left  bank  immediatel}' above  Wilmington  aod] 
30  mih*s  from  tlie  ocean.    From  the  continence  np  50  miles  it  is  tidali 
witli  a  h*ast  <le])th  of  0  feet  at  lowest  stages  of  •ti<le  and  water,  and 
easily  navi^abk^  by  small  steamers  towing  two  Hats  alongside.    For 
the  next  40  miU's,  from  near  Bannerman's  Hridge  to  near  Ilallsville,  it 
is  reported  to  have  a  depth  of  abont  3  feet  at  ordinary  stages,  and  to  ' 
flow  with  gentle  slope  between  banks  of  a  moderate  height.    For  the 
next  13  niiU's,  nj)  to  Kornegay'sBiidge,  103  miles  above  the  confluence, 
the  stream  is  narrower,  more  crooked,  and  its  banks  lower.    It  is  quite 
tortnous,  being  130  miles  in  length  between  x)oints  70  miles  apart  in  an 
air  b'lie.    Beh)w  Kornegay's  Bridge  tln^re  are  reported  to  be  at  inter- 
vals of  (» to  10  miU's  some  eleven  settlements,  at  most  of  w^hich  therel 
are  said  t^i  hv  stores,  turpentine  stills,  cotton  gins,  grist  and  saw  inillAi( 
The  li  ver  below  Koriiegay's  Bridge  is  crossed  by  seven  county  bridges^ 
and  one  railroad  bridge.    A  draw  is  being  placed  in  the  latter,  but.] 
three  of  the  county  bridges  are  without  draws. 

The  river  is  snbj<M't  to  freshet.s,  having  a  recorded  extreme  rise  of  6.8: 
feet  at  Kornegay's  Bridge,  7.7  feet  at  Sarocta,  13,4  feet  at  HallsviUeii 
13.8  feet  at  ( 'hinquapin,  10.3  feet  at  Deep  Bottom  Bridge,  ICJ  feet  atj 
Croonrs  Bridge,  0.0  iWt  at  Bannermairs  Bridge,  and  6  feet  at  Gas 
llayne,  27  miles  above  the  cxmfluenee. 

When  its  im])rovcment  was  commenced  by  the  United  States  ia' 
1800,  it  was  easily  navigable  up  48  miles  to  Bannerman's  Bridge,  above  j 
which  it  was  every  wh«»re  '^ badly  obstructed  by  siuigs  and  by  overhang- 1 
iug,  leaning,  and  fallen  trees,  so  as  to  completely  block  navigation  ati 
all  ordinary  stages  of  water.^  r 
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The  project  of  ISSO,  not  simn*  modified,  is  "to  tlioroujirbly  cloar  ji. 
chaiintd  of  pxici  width  and  natural  depth  for  small  h'«>ht  draft  stra mors 
up  to  Hallsville  and  for  pole  boats  up  to  Kornejijays  nrid;j:e"l)y  the 
removal  of  snags,  stumps,  fallen,  loaning,  and  overhanging  trees  at  an 
estimatiMl  c-ost  of  s?:U),0(K>. 

AVith  the  sum  of  j?.*5,(M)0  appropriated  by  the  act  of  Si»])tember  UK 
1S!H>,  the  inijirovemrnt  was  eonunencpd  at  l>aniiermans  Hridge,  4S  miles 
alKive  rlu»  nmriuenee,  in  January.  1S*.»1,  and  continued  to  April  :i4,  ISlM, 
when  tlu*  plant  returned  toAVilmington.  No  wovk  was  1  hereafter  df me 
to  June  .*>0.  1S«U,  at  whi«'li  date  the  ehanne]  to  a  widtii  of -10  feet  and  to 
its  natural  de]ith,  ami  the  banks  had  lieen  roughly  eh'are4l  **  of  the 
worst  obstnirtiims  to  a  high-water  mivigation"  from  l>annermans 
lirid;ie  up  .*»U  miles  t<i  Chimpnipin,  at  a  total  expense  of  ^.S,17.'>J»o. 

Uurin;;  the  tiseal  year  ending  June  »'><l.  1SJ)l>,  2  trees,  ;>  stumjis,  1*0 
loijs.  N  snags,  and  parts  of  an  old  steamboat,  seow,  and  boiler  whieh 
Were  Troubh»some  to  mivigation  were  removed  from  the  <*hannel  above 
Hilttui  l>ridge.  -^  nnles  above  Wilmington.  This  work  was  done  in 
S4*i»teinber  ami  Oetober,  1801,  sinee  which  date  no  work  has  been  <lone 
ujiiin  the  river. 

During  the  year  a  daily  record  has  been  kept  of  water  gauges  at  tin* 
sewn  foUowing  ])oints:  K<u'negays  Bridge,  Hallsvilh*,  Chin<|uapin, 
Sar«Tta.  Deep  Bottom  Bridge,  (-rooms  Bridge,  and  Castle  liayne. 

At  the  dateof  tliisre|M>rt,  June  .'iO,  ISOif,  the  river  is  badly  obstruetetl 
by]f>;;s  and  snags  above  Bannermans  Bri<lge. 

Thi*  two  c'ounties  of  Duplin  and  Pender,  through  the  central  portion 
of  which  the  inijiroved  part  of  this  river  Hows,  have  a  total  area  of 
M70  s«iuare  miles,  and  had  bv  the  United  States  census  a  total  j»opu- 
lation  in  ISSO  of  31,241,  and  in'l«lK)  of  ;U,204. 

By  the  same  census  there  were  raised  in  these  two  counties  in  1S71», 
5;»4  bales  of  cotton  on  11,117  acres,  and  in  1880,  3,380  bales  on  iLViOt; 
aen^s. 

These  ctmnties  are  said  to  be  very  favorable  in  climate  and  soil  for 
tniek  fanning,  but  pr«Khicts  of  that  nature  re^iuire  <iuick  trans[Kirta- 
tion  to  market  by  rail. 

Him  river  is  in  the  cciUection  diHtrict  of  \Vi]iniii/;toii,  N.  C. 

Money  tttatcment 

JqIv  1.  ISIU.  balance  imcxpeiiikMl $l,sr.r>.  10 

June  3»i,  IS92,  amunnt  fxpemled  dnrini;  tiHcal  year ♦J7 1.  ill 

Jnir  1,  iKfi,  balance  unexpended 1,  n«1.Tl> 

JnJy  1,  Itt*"-*,  nut4it»udinK  UabiUtitMi :'..">. ." .i) 

Jaly  MH92.  balance  avaihilde 1,  i:.»;.L'!» 

Amount  appropriated  by  act  approved  July  13,  lSil2 5,  <mm).  (M) 

Amount  available  for  liacal  year  ending  June  30, 18U3 *'t,  ir>i  i.  Jl* 


!  Amount  festimateil)  required  for  completion  of  existinij;  proji'i't L'o.  mimi.  (m) 
Amount  that  can  be  protttabl^  expended  in  fiscir'               i:---i o.^  i^oi     i..  -uu.  ...i 
Submitted  in  compliance  with  requiremcuts 
harlxir  actii  of  lH(j«$  and  1867. 

EXG  92 73 


J  Amount  tliat  can  be  protitabl^ expended  in  fiscal  year  emUnjr.l  unv  ',M\  is«u     lo,  (XK.».  («) 
t4.'d  in  compliance  with  Tenuiremcuts  of  Bections  2  of  river  and 
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COMMKRCIAL  STATISTICS. 


The  comnicrce  for  ihc  year  ending  December  31, 1891,  is  estimated  as  foUowa: 


ClUNH  of  p)fl4l«. 


EzportA. 


Cotton  unil  pmdm.ta $8,900 

Ti>liao<'u ' 

Riio ,        3,0<K) 

(iruinH  and  fi>r.i«:t>  '       4.490 

Wcotiililis  Jiml  timk 1. WM) 

Live  htiMjk  and  ppHliu-t!, 4,020 

Na\  a\  HtortH :    129. 000 

LuiiiImt  mid  pntdiul.s 60,700 

F«rtlli/tTrt ' 

Irfiicriil  iiii'rchiiiidiM^ I        1,000 

Sundrk^ ' 


Imports. ,  Totals. 


$750 


2,050 


SA  I 


'"I 


600 

61,2t>0 

300 


$8,900 

750 

3,000 

6,&40 

1.300 

4,020 

129.000 

00,700 

GOO 

62.200 

300 


Tonnacab 


Ton§. 
170 

9 
« 

46 
» 

6.040 

22,170 

80 


Total ;    212,410 


04,900  I    277,310 


90,296 


Gain  over  last  year:  .tT.IMO. 

The  toniiago  (h>cn*asr  is  due  to  the  fa1]in|]^  off  of  naval  stores  exported. 

The  above  statisticH  are  b:isr<l  mainly  upon  reports  of  Assistant  Engineer  £.  D. 
Thoiii]>s<)n,  made  after  iniirli  eorresiiondence  and  conversation  with  steamboat  cap- 
tains and  ageiitH,  cu8tom-hon.st>  otiicials,  and  prominent  shippers  and  merchauto. 

Xortheaal  {Cape  Fear)  River, 


..I 

■8 


Appropriated  8.^ptembor  11),  ISfN) ^,000.00. 

Expentled  llseal  year  endlnj?  June  ;K>.  iSiH 3,178.60    „ 

Freight  tranHported  during  tiHoal  year  ending  Jane  30, 1891  (40,596  tons).  270^000.00    ^ 


L  17. 

IMPROVEMENT  OF  BLACK  RIVER,  NORTH  CAROLINA. 

The  river  is  a  tributary  to  tlic  Cape  Fear  River,  which  it  joins  fioBi 
the  left  bank  I  U  miles  above  Wiliniii<;t/>n,  and  42^  miles  fVom  the  ocean. 

From  its  oonfliienee  up  15  miles  it  is  about  300  feet  wide;  thence  16 
mib's  farther  to  (JolV  Narrows,  (I  miles  above  Point  Caawell,  it  is  150 
feet  wifle.  Tlirou^li  Golf  Narrows,  2  miles  in  length,  the  channelis .^ 
very  erooked  and  about  75  i'ooi  wide,  fully  half  of  tlie  water  spreading  ^ 
out  throu;«h  a  eypress  swam)).  From  (.J off  Narrows  2  miles  to  Haws  .j 
Narrows  its  width  is  about  150  feet  between  iirm  banks.  Through'!; 
Haws  Narrows,  4  miles  in  length,  its  water  again  spi^cads  through  a 
eypress  swani]),  the  ehannel  being  very  crooked  and  only  about  35  feet 
wide;  thence  10  miles  to  Scmth  Eiver  (or  Beatty)  Narrows,  24  miles 
above  Point  Caswell,  its  width  is  about  450  feet  between  high,  firm  .j 
banks.  Throu^li  South  iJiver  Narrows,  4  miles  in  length,  the  channel  >j 
is  very  erooked  and  about  40  feet  wide,  a  hirgopartof  the  water  again  J 
tiowin^  thr(m«rli  a  ey])ress  swamp.  From  South  River  Narrows  up  34  ^ 
miles  to  Lisbon  its  widtli  varies  from  35  to  3(M)  feet, 

its  (le]»th  at  low-wat(»r  summer  stage  is  nowhere  less  than  4  feet 
from  the  eonlhienee  to  Toint  Caswell,  nor  less  than  2J  feet  anywhere:  ^ 
thcn(*c  10  miles  to  Maws  Nnrrows  through  which  there  is  a  series  off? 
short  shoals  upon  whieh  the  least  depth  is  18  inches.  From  HawB 
Narrows  10  to  12  iWt  <»an  be  carried  to  South  River  Narrows  in  whidi'-i 
there  are  two  shoals  eaeli  about  50  feet  long  with  a  minimum  depth  <^^ 


•  ■■      I 
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bcin;^  especially  ohstnieted  at  the  bends  by  leaning  and  overhanging 
troes,  and  was  iiavipited  by  a  steamer  of  2J  feet  draft  once  or  twice 
per  week  all  the  year  to  Point  Caswell,  and  nine  months  annually  to 
Clear  Kiin,  abont  8  miles  below  Lisbon. 

In  ISSf)  tlie  cost  of  clearinf:  the  banks  of  overhanging  trees  and  the 
channel  of  1o;j:8  and  snags  to  the  depth  of  4  feet  at  low  water  24  mileSy 
to  Point  Caswell,  was  estimated  at  $6,600;  of  clearing  the  banks  of 
overhaiif^ini;  trees  and  the  channel  of  logs  and  snags  for  a  draft  of  2} 
feet  during  six  to  ten  months  annually  from  Point  Oaswell  to  Lisbon 
Avas  estimated  at  $12,(M)0,  and  if  put  in  thorough  order  by  dredging 
throntrh  shoals  and  by  dredging  or  diking  the  so-called  narrows  (An- 
nual Kej)r>rt  Chief  of  Engineers,  1885,  page  1149),  the  improvement 
above  L\>int  Caswell  was  estimated  to  cost  in  addition  $15,000;  total. 

The  aj)provc<l  ])roject  of  1885  (Annual  Rejiort,  page  1149),  not  since 
nuMlitied,  is  to  ai)ply  at  least  $10,000  to  removing  " logs,  snags,  and 
overhanging  trees  from  the  bed  and  banks  of  the  river",  and  rounding 
ott  "  a  few  of  the  extra  sharp  bends"  from  its  confluence  with  the  Cape 
Pear  Kiver  up  S6  nules  to  Lisbon, 

With  ^3,000  appropriated  by  the  act  of  August  6, 188C,  work  was 
commenced  in  October,  1887,  and  continued  to  January  31, 1888,  daring 
which  time  there  were  removed  from  the  channel  275  logs,  163  stumps, 
and  OJ  cords  of  snags,  and  from  the  banks  472  overhanging  trees,  9^ 
cords  of  brush,  besides  trimming  40  trees.  No  lurther  appropriation 
has  lM»en  nia«le  and  no  work  done  since  January  31,  1888. 

At  the  date  of  this  report,  June  30,  1892,  from  the  confluence  up  24 
miles  to  Point  Caswell  the  river  is  in  excellent  condition,  excepting 
within  the  ui)i)er  (»  miles,  where  three  trees  in  the  channel  and  a  few 
leaning  trees  on  the  banks  ba<lly  obstruct  it.  From  Point  Caswell  to 
Haws  Narrows  navigation  is  im])eded  only  by  about  6  trees  in  the  chan- 
nel and  by  a])r)nt  Iti  l(»aning  trees  from  the  banks,  which  latter  are  dif- 
ficult to  pass.  Through  Haws  Narrows  there  are  logs  in  the  bed  of  the 
v'wx'v  which  have  caused  the  formation  of  the  shoals,  but  no  snags. 
Prom  I  laws  Narrows  to  South  Kiver  Narrows  there  are  no  obstructions 
in  the  channel  ovon  the  banks.  Sr)uth  River  Narrows  is  obstnicted  by 
a  mass  of  logs  in  the  bed  of  the  river,  through  which  there  is  a  tortuous 
3  foot  channel,  and  by  many  overhanging  trees.  From  South  Kiver 
Narrows  U[)  M  miles  to  Lisl)on  the  channel  is  badly  obstructed  by  snags^ 
h)^^s,  stumps,  and  overhanging  trees. 

The  estimated  lurther  a])i)roxinmte  cost  of  removing  logs,  stomps, 
and  overhanging  trees  from  the  bed  and  banks  of  the  entire  river  and 
of  rounding  olf  some  of  its  sharpest  ])oints  at  bends  is  estimate  (An- 
nual Report  ( ■hief  of  Engineers,  1888,  page  892)  at  $11,000,  making, 
with  the  ''r«3,(H)0  already  ai)plied,  a  total  cost  of  clearing  the  river  of 
snags,  logs,  stumps,  and  ovcTlianging  trees  of  $14,000  instead  of  $18,500 
as  given  in  the  lirst  two  items  of  the  foregoing  estimate  of  1886, 

The  other  item  above  of  §15,000  for  dre<lging  and  diking  is  not  under- 
stood Ui  be  emluaced  in  the  approved  project. 

The  Cajjc  Pear  and  Vadkin  A'alley  Kailroad,  putiu  o][)eration  Febru- 
ary 17.  IstH).  with  oiw  terminus  at  Wilmington,  N.  C,  runs  nearly  par- 
allel with,  and  nowhere  more  than  3.V  miles  fnmi,  that  section  of  the 
rivei'  und«*r  improvement. 

There  art*  live  county  bridges  and  one  railroad  bridge  over  the  river 
between  l*oint  Caswell  and  Lisbon,  allof  which,  it  is  reported,  will  need 
to  be  provided  with  draws  of  at  least  25  feet  clear  width  if  the  river ifl 
to  be  much  navigated  by  st^'amers.  . 
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The  steamer  W.  T.  Daggett^  of  50.57  net  tons,  makes  two  trips  w<»ekly 
witliout  intt*rruption  tliriuighout  the  year  from  Wilmin^'toii  to  IN»int 
Ciiswell,  bringing  down  naval  stores  and  a  little  cotton,  and  taking  up 
general  niercLandise,  honsebold  suppliers,  and  fertiUzers,  and  carries 
uboat  60  passengers  per  week  each  way. 

The  steamer  Lisbon^  of  WJ.W  not  tons,  makes  two  trips  weekly  during 
nine  months  of  the  year  from  Wilmington  to  Clear  Kun,  aiulduringthe 
other  three  months  to  Haws  Narrows,  bringing  down  naval  stores,  lum- 
l>er.  and  shingles,  and  csirrying  up  general  men-handise,  household  sup- 
jilie';,  and  fertilizers.  This  steamer  always  brings  down  a  full  cargo, 
and  also  tows  a  lighter  to  Clear  Kun  each  trii),  which  drifts  down 
loade<l  with  about  400  barrels  of  resin. 

The  Black  Kiver  flows  between  the  Cape  Fe^ir  River  and  its  other 
tributary,  the  Northeast  Cape  Fear  River,  at  a  distance  of  0  to  ITniih's 
fr«»iii  the  former  on  the  west  and  13  to  30  miles  from  the  latter  on  the 
east. 

J50uth  River,  joining  Black  River  about  20  miles  above  Point  Cas- 
well, is  at  the  confluence  as  deep  as  Black  River,  very  narrow  and 
crooked  and  much  choked  with  snags  and  overhanging  trees  in  its  lower 
20  miles,  above  which  it  is  said  to  be  broad  and  clear  of  obstructions. 
It  is  ])avigat4*d  to  a  i)oint  about  05  miles  in  an  air  line  fi'om  its  con- 
fluence hy  ratts  carrying  naval  stores. 

The  river  is  in  the  collection  district  of  Wilmington,  N.  C. 

Money  stutetnent 

Jnlv  1. Igni. balance  unexpended $r^.9:\ 

.luiie  3(),  I8<i2,  amount  expended  difring  fiscal  year Tt.M'A 

AmuoQt  appropriated  by  act  approved  July  13, 1892 10,  UOU.  UO 


COMMERCIAL  STATISTICS. 


1^ oonimerco  fur  the  year  ending  December  31,  1891,  ib  eHtimatcd  a^  follows: 


Iti..* 

(jrii'ix  ar,.|  {„>;, M,. I 

J-.w.-Mi*  ii.'xl  Inn  k I        

L:*.  MiH-i  .i:i.|  ]inrt]u<-t>  4p,  nUj 

l'-'>  '■'.-.U-Tr*   •  !•     5«)n 

>.i-. .: -f.  r.._  •••'•ilMJn 


[  ••^l>l r  ;ni»l  i-i.-lm  t^  

f''i:,.-.;.4             ' 

i:{4,l«.»o 

M*:  n.;v ::::;::::::..::.:..::::::...; 

t    f      •  *■   1    iris'Fi    It '■  f  Iff!  t*^a» 

i^.IHr:;, :::\\::v^:\v^^'.:\v.\\:[\\'.\\^\v.:'.'.: 

3.  <MH) 

•J.  7(H.I 


17,  r»<"i 


Totals.     'I'liiin.i;.!*. 


fl    iMil) 
ll.'J'M 

•jj  rill 

>•«'  -■..'• 
;*..  "J- II) 

y.i  H'o 

17   .'-Oil 

r.'.'  ».■•" 
'^.  i.'i'i 


T..rjd :    (H)'.M5U  ;    •jr.j.u.iu      i»ji.n;,u 


J  "lit- . 
1  :.iMi 
1  > 

.'J 

•2"  :.•:> 

f.:;  ■_•  <(» 

'.'  " 

1  .<• 

],:■.»■.; 

.Vhi 

?'.»,  4i:'j 


I»iiT»a'^'  iiVi*r  la*i|  vcar:  4=21, 401;  iiifii-asi'  in  toiin;i;:i-.  is, 118. 

'rraij>^;Mirtati<Mi  liiii'N  4'st:il>lish«-(l  fliii'iiif;  till- v<-ar:  None.  i^   i\ 

■flu  ;i1mi\«- «.tatistirs  ari".  b.'iNi'd  mainly  u]ion  n-ports  of  AssiHtant  Kniiinrrr  K.  1». 
llfat]!-*'!!.  nia«li' al'l«'r  much  rorii'spomlrncT  and  cnfiviTsntitin  with  »»t«ainlKiat.  cai»- 
taiijs  and  agents,  cutftom-hoiisc  ulliciala,  and  prominent  bliippera  and  nn  rclianta. 


*.    ...--■■-  -^  U 
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JSZacib  i?f  per,  JYorf A  CaroTlno. 
APPBOPKIATED. 


Date. 

Anumnt. 

Aggicgate 

AncustS.  IfWO 

$i,MO 

$3;  01 

T^  w. 

EXPENDED. 


Fwcal  yo.ir  CDdiDg  June  30 — 


$42.70 

100.88 
510.91 
100.65 


AflrgKgste. 


tan 

2,917.1 

tiOir.i 


FllElGHT  TRANSPORTED. 


FiMcul  year  (>ii(liii;;  June  'iX^— 


Iftfift. 

iH'.h). 
IbUl. 


Tons. 


48,660 


61,SU 


L  i8. 

IMPKOVKMENT    OF    CAPE    FEAR    RIVER    ABOVE    WILMINGTON,  NOBlff 

CAROLINA. 

Tlio  river  above  Wiliiiington  is  115  miles  in  length  to  Fayettevfll^ 
4  ini]<'s  above  wliicli  place  and  149  miles  from  the  ocean  bar  is  thelieiali 
of  iia vitiation,  at  low  stajres,  fi*oni  tide  Avat<5r.  Above  the  149  miles tii^ 
river  is  siisceplible  of  iiiiprovenient  only  for  slack-water  navigatioii,M 
wliieli  purpose  the  State  of  North  Caroliua  is  said  to  have  spent  yw*^ 
a.uo,  nnsiieeessrully,  the  siiui  of  $350,000.  j 

Tlie  part  of  the  river  under  improvement  extends  only  up  to  Fayctt*^ 
ville.  . 

It  flows  tliron;;li  the  flat  sandy  belt  of  North  Carolina,  timbered  wiw 
l)ine,  intersected  with  eypn»ss  swamps,  sparsely  i)opiilated,  and  pWj 
<luein^^  eliietiy  naval  stores,  lumber,  shingles,  and  cotton. 

lis  width  at  Point  I *eter,  immediately  above  the  confluence  of  ttJ! 
Northeast  r>raneh,  is  310  feet;  12  miles  above  it  is  760  feet;  25  milli 
above  ^VilI^i^•►'(on  it  is  narrowest,  1 20  feet,  above  which  iK>int  its  widyi 
raiiiies  from  150  to  270  feet,  being  270  feet  at  Elizabethtowii  aiid2D0(j 
250  fec't  at  T^ayetteville. 

Its  banks  are  from  15  to  40  feet  high  from  Fayetteville down 66 mW 
to  Hungry  Neck,  and  are  overflowed  in  the  higher  freshets;  theilfi64 
miles  to  Vvilmiugton,  except  occasioned  blu£fs  of  sand  or  sandy  mall 


■5 
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the  foantry  is  low,  mucli  of  it  swampy,  and  some  of  it  adaiftorl  to  rice 

*!iiltiire. 
Kisiiig  in  the  hilly  conntry  near  the  Bhie  Ridge  and  nortli  boiiiidaiy 

uf  the  State,  it  is  subject  to  sndden  and  frequent  fresliets,  causin*»  a. 

rei'ordecl  extreme  rise  of  34.5  feet  at  Elizabetlitown  and  52  feet  at  Fay- 

etteville,  where  the  rise  is  said  to  be  occasionally  as  great  as  02  fei*t. 
The  tidal  range  is  2.5  feet  at  Wilmington,  and  tides  are  i>eroeptiblc 

tn  Whitehall  51  miles  farther. 

The  bed  is  of  sand,  except  a  small  extent  of  clay  at  Thames  Shoal, 
1-1  miles  below  Fayetteville. 

tor  many  years  the  Cape  Fear  Navigation  Company,  chartoiv«l  in 
ITtMJ.  exacted  tolls  of  steamers  plying  between  Wilmington  and  I'ay- 
ettt'ville,  which  they  were  authorized  to  collect* by  the  original  act  of 
imorjjoration  and  subsequent  amendment.  The  com])any  maiutaine«l 
'•duvhig  the  low  water  a  scow  with  the  necessary  api)liances  toicmove 
K's  and  cut  down  and  trim  overhanghig  trees."  Pursuant  to  the  riviu* 
andharlwir  act  of  March  3,  1881,  '^Jjf  10,000  therein  appropriated  were 
I»JU(1  to  the  company  for  a  deed  extinguishing  the  right  to  take  tolls  or 
make  charges  for  the  navigati<m  of  the  p<n*tion  of  the  rivcT  between 
Ujlrniijgton  and  Fayetteville. 

The  foregoing  deed  having  been  approved  by  the  Attorney-General, 
the  improvement  of  the  river  was  commenced  by  the  United  States  (at 
Iij(li:in  Wells  Landing  37  miles  above  Wilmington)  June  10,  18S2.  At 
tliiittinie  fnmi  Wilmington  49  miles  up  to  Hungry  Xeck  the  <leptli  of 
Water  was  always  am])le  and  navigation  uninterrupted  by  shonls :  thence. 
W>  miles  to  Fayetteville  there  were  many  shoals  on  which  there  was  not 
Jmire  than  12  to  14  inches  of  water  during  the  low-water  season:  and 
fill"  the  78  miles  above  Indian  Wells  Landing  the  channel  Avas  l)a<lly  ob- 

striKted  by  sunken  logs,  snags,  and  overhanging  trees. 
The  project  of  1881,  nnder  which  the  foregoing  work  was  commenced, 

Hiiliracejl — 

The  removal  of  snags  and  lo^,  the  rleariiij;  away  of  overh:iii«;iii«i:  trees  on  tlio 
banks,  a  8iii;in  aiuoiiut  uf  dredgiug,  and  the  coiiHtruction  of  jt^ttioiii  or  dik(>^:>.  at  tiist 
ex|nriiiicntally. 

Tbt:  iiit:il  eiitimated  cost  of  the  work  proposed  was  $55,755,  wliirh.  howwc^r,  w  jn 
ouly  for  the  ]»art  of  the  work  that  wiU  bo  required  f<»r  the  cutire  portuui  ot'  tlie  ri\  rr 
ill  ilet-d  of  iinijrovemeiit.     (Annual  Report  Chief  of  EugineerH.  18S1,  paj^cj  hW.) 

Ill  this  rei)ort  the  depth  to  which  the  channel  was  to  be  cleanMl  and 
to  which  it  was  to  be  deepened  over  the  shoals  is  not  spe<*iticd. 

June  30, 1^85,  "a  thoroughly  cleared  and  thoroughly  cuntract<'(l 
channel  of  4  foot  depth  from  Wilmington  to  Elizabetht<)wn,an(l  3  loot 
depth  from  Elizabethtown  to  Fsiyetteville  at  all  stages  of  water,"  were 
estimated  to  require  an  expenditure  subsequent  to  that  date  ot'>«LMM  ,(MM), 
making,  with  the  §59,013,83  expended  to  that  date,  tlie  total  tinal  cost 
of  the  project  as  estimated  in  1885,  82(M),013.83.  (Ser  Annual  Kcp(»rt 
1885,  pages  1080, 170,  and  171,  in  which  it  is  stated  that  the  roi^vmiing 
depths  are  "all  that  the  original  projectt  seems  tr)  suj^gcst  and  also  all 
that  the  limited  water  supply  ot  the  river  will  allow.") 

Of  the  459,013.83  expended  to  June  30,  1885,  sl(MKK)  had  been  paid 
to  the  Cape  Fear  Navigation  Company. 

The  jetties  built  to  that  date  wen*  chieilv  ofbrush,  lopfs.  or  ])lanks. 

In  tlie  Annual  Report  of  18SC,  pag(*  !»lMi,'it  is  stated  by  (apt.  W.  U. 
Bixby,  Corps  of  Engineers,  then  in  cliargeof  the  iniprovtnicnt — 

The  violence  uf  the  froshcts  has  proved  too  much  for  brush,   log,  or  ordinary 
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])1niik  j^lticH.  and  in  my  opinion  low  stono  jetties  will  prove  the  most  acoaowigri  |0 
the  onil.    Tho  now  fstiniatoH  for  the  total  cost  of  the  work,  $472,700^  am  M/bUowt: 

For  cle;irin«;  a wiiv  obstructions: 

18,(KX)  «na;j:s,  at  $1 $1^000 

6,  (KX)  lo^H,  at  $2 • -.       10^000 

2,500  stuniim.  at  $3 7,600 

3,000  iubic  vardKof  rork,  at $3 9^000  - 

84,(HK)  liiu^ar  ft?et  of  rock  jetties,  at  $3.50 SM^OOO 

rontin«;(M)rit'H  (10  percent) 84^000 

Superintendence  (10  per  cent) 84^0001 

■    "^ 

Total  retjuired -, ^i07»700  :■ 

Already  s]ieut  upon  this  Avork OSvOOO' 

TotiU , UTSsTtOO 

Tho  prqjt'ct  of  1^81,  for  the  improvoment  of  this  river  as  matured  is  3 
SHo  and  1886,  is  to  scM'ure  *'at  all  times  of  the  year"  a  depth  of  4  feefcj 


•3 
from  Wiliiiiugton  73  miles  to  Elizabethtown,  aud  of  3  feet  thence  4$g 

miles  to  Fayettville,  by  the  removal  of  snags,  logs,  stumps,  and  nidkr 

and  of  ov<M*liaiigiiig  trees  from  the  bauks,  by  the  building  of  ^WKf\ 

linear  feet  of  roek  jetties  and  by  a  small  amount  of  dredging,  at 

estimat'ed  cost  subsequent  U)  that  date  of  $407,700,  and,  inclumng 

previous  exi)enditure,  at  a  total  estimated  final  eost  of  9472,700.  * 

During  the  ten  years  that  the  improvement  has  been  in  progress 
is  reported  by  the  assistant  engineer  formerly  in  charge  that 
«)une  l(^  1882,  to  June  30,  1892,  33,144  snags,  logs,  stumps,  and 
have  been  removed  from  the  channel  and  banks,  and  2,837  linear 
of  Jetties  ]iave])een  built  of  logs  and  sheet  piles,  2,354  feet  of  rocks, 
020  feet  of  brush  and  stone,  aggregating  5,811  linear  feet  of  jetties. 

During  the  fiscal  year  ending  June  30,  1892,  793  feet  of  jetties  w 
built  of  stone  upon  brush  nnitre.sse^,  of  Avhich  183  linear  feet  were 
upon  McKae  Shoal,  5  miles  below  FayetteviUe,  and  610  feet  at  Tha: 
Sh(»al,  7^  miles  farther  down. 

From  J\Iay  23  to  29,  1892,  a  survey  was  made  of  the  shoal  at  Eliza-  i 
bethtown  embracing  2,000  located  stmndings.  June  16  to  30  the  work ., 
of  building  stone  jetties  upon  brush  mattresses  at  this  shoal  was  in  ■ 
l)rogress.  * 

During  the  fiscal  year  ending  June  30,  1892,  the  aggregate  length-of  .^ 
jetties  ]>uilt  ui>on  tliese  three  shoals  was  793  linear  feet,  and  during  the^ 
same  ])erio(l  228  snags,  logs,  stumps,  and  trees  were  removed  from  ~ 
channel  an<l  4(>  tr(M»s  and  23  coids  of  brush  from  the  banks,  the  dei 
of  Avliicli  work  will  be  found  in  the  appended  report  of  Mr.  E. 
Thompson,  the  etlicient  assistant  engineer  in  immediate  charge  of  tlNpJ 
work.  p 

The  cr)ni]>aratively  recent  opening  of  stone  quarries  at  Mount  All}^:* 
and  Sanford,  X.  C,  on  the  line  of  the  Cai)e  Fear  and  Yadkin  Vair 
Kailroad,  constructed  through  FayetteviUe  within  a  few  years,  penni' 
stone  suitable  for  jetties  to  be  delivered  at  the  latter  ]K)iiit  at  91 
per  trm  of  2,240  pounds,  the  lowest  competitive  bid  recently  received.' 
and  materially  chea]>er  than  it  has  been  i)ossibIe  hitherto  to  secaien 
for  jetties. 

This  railroad  c<mnecting  FayetteviUe  and  Wilmington  has  also 
materially  reduced  the  amount  of  tratlic!  upon  the  river  and  caused  the 
number  of  stcanu*rs  ])lying  I'cgularly  upon  it  between  those  two  places 
to  be  reduced  from  three  to  two,  making  an  aggregate  of  four  round 


*  Incorrectly  added  in  the  text  as  $415,200  uud  $480,200. 
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trips  per  week,  one  with  a  uvt  toiina^rc  of  110  jmmI  thr  ntlirr  of  l."»i]  tons. 
At  the  date  of  this  report,  June  30,  1802,  the  <*onclition  of  the  river  is 
apprtixiiuately  as  follows: 

From  \Vilmiii^t4Hi,  14  niih»s  to  the  inoutli  of  lihick  Kivrr.  the  eliaiinel 
and  banks  are  unobstrneted ;  thence  to  Fayettevilh*  the  navigation  of 
tlie  river  is  not  seriously  impeded  by  sna«rs  or  h»anin<;  trees,  exn-pt  at 
Little  Sujrar  Lumf  Shoal,  7  miles  behiw,  ami  at  McDowell's  IJarn  Shoal, 
al)out  3  miles  alNive  Kli/.ab<*thtowu.  at  each  of  whieh  p<iints  for  a  dis- 
tance of  about  150  feet  it  is  quite  badly  obstrueted  by  masses  of  sna«rs 
in  the  channel,  and  also  at  orrasional  iioints  where  the  cavin<x  of  the 
liauks  has  <*arried  trees  int4)  the  river. 

From  Wilmington  up  40  nnles  to  Kellys  Cove  4  fei*t  can  be  cariit'd 
at  lowest  stages;  thence  27  miles  to  Elizabethtown  there  are  four  shoals, 
namely,  Little  Su||:ar  Loaf,  150  feet  long,  Waddell  Ferry,  f^o  feet  long, 
and  Browns  Keaeh  and  Cypress,  each  about  00  feet  long,  aggregating 
about  4(KI  feet,  U|>on  which  jnlots  report  the  least  depth  at  lowest 
stages,  about  every  third  year,  to  be  alxiut  2  feet,  but  upon  which  there 
are  3  feet  at  low  sumnuT  stages  for  about  two  continuous  years. 

From  Elizabethtown,  42  miles,  to  Fayetteville  there  are  numerous 
Hhiirt  shoals,  aggregating  about  12  miles  in  length,  upon  whieh  pilots 
report  the  least  depth  at  exceptionally  low  seasons  to  be  LS  to  20  inches, 
and  at  ordinary  low  seasons  iK)  inches  to  3  feet. 

The  part  of  this  river  from  Wilmington  to  Fayetteville  and  of  its  two 
tributaries,  the  Black  and  Northeast  Cape  Fear  rivers,  und<*r  impr«»ve- 
nieiit  by  the  United  States  at  a  total  estimated  <'Ost  of  •'?524.20o,  art»  al- 
TiMwt  wholly  in  the  five  CMmnties  of  Duplin,  Pender,  Sampson.  Cunibei - 
laud,  and  Bladen.  These  five  counties  have  an  aggregate  area  of  1, 1  lo 
W|uare  miles,  and  bv  the  United  States  census  had  a  population  in  l.sso 
"fl>4,12ti,  and  in  1800  of  100,384;  and  produced  in  18.S0,  10,213  bales  of 
cotton  on  37,2tU  acres,  and  in  1890^  16,149  bales  on  55/JG4  acres. 

Thv  river  is  in  the  collection  district  of  Wilmington,  N,  C. 

Money  8t4item€nt 

Jnljl,  1«91.  balance  nnexpendifd $10. 070.  !i2 

JriDf  3fi,  IHV2,  amount  expended  during  fiscal  year r>.  :•  jn.  t «: ; 

July  1, 1S'.>2,  balan«*e  unexpended 4.  r»l'.«.  <«!« 

July  1,  ISS^i,  outstanding  lialiiUties .">::<>.:;<> 

July  1,1><»2,  halanci-  availabl«'. I.  (»1J».  i;«.« 

Amonnt  appropriated  by  art  ajiproved  July  13, 18i»2 1  .'i,  < m m ».  i m i 

Amoant  available  for  fiscal  yi-ar  ending  June  30,  1S!I3 11*.  nin.  ijn 

(Amount  (e^timatt'd)  required  for  Cfimplotion  of  existini;  jirnjiM-t ;^r»l.  l'."»h.(hi 
Anionntthatran  iMfprotitablyf'XpfndcdinfisralycareudiiiiX.iiiiic.'in.  \^\i\     [in^  i.ion. ihi 
.Snbmitt«.'<l  in  complianre  with  requirfmeuts  of  sectiund  2  of  river  and 
harbor  acts  of  mk>  and  1SU7. 


REPORT  OF  MR.  E.   D.  TUOMPSON,  ASSISTANT  KNiJINKF.R. 

Unhki»  St.xtKs  I:ni;ini  ki:  <>Knri:. 

ll'Hiniinjton.  \.  '  ..  Jiim  ■'".  I.<t'!. 

Major:  1  have  the  honor  to  submit  the  following  report  on  tin.'  impioM  imnt  of 


r 
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Cape  Fear  Eivor,  North  Carolina,  above  Wibiungton,  for  the  fiscal  year  ending  Ju 
80  18U2: 
Uji  to  July  1. 1891,  upward  of  5,000  linear  feet  of  Jettiea  bad  been  built  on  tbe  ft 

lowing  sboalS;  viz: 

MilM  ■baiTe  WDmfmlV 

Fiiycttovillc 

McCartvr  Cross 

Old  jetties 11 

MoRao 

Smiths  Cross , 

Thames 

Morehead 

Klizubetlitowu 

Cypress 

The  river  had  been  snagged  so  as  to  give  a  moderately  good  4-foot  channellOO] 
wide  during  th(>  eutii-o  year  from  Wilmington,  46  miles,  to  Kelley  CoTe,  " 
similar  :-(-io()t  ehannel  27  miles  further  to  Elizabethtown,  thenoe  a  2-foot 
trot  wide  12  miles  farther  to  FayettovlUe. 

iStune  had  been  quarried  and  deposited  along  the  bank  for  nae  in  Jettiea  \ 

Ti 

McCarter  Cross 

MiKae 

ThauH-s 

Purdies  t-o  Mrlviii 

McDowell  l$aru 

iClizab<*thtown 

browns  Landing • 


Total  ... 


M 


<i 


All  work  was  in  progress  July  1,  1891. 

From  July  1  to  October  18, 1891.  there  were  bniltat  Thames  Shoal  5JettieLa| 
gating  010  iVct  in  length;  Mel{ae*s  IShoal,  2  jetties,  aggregating  183leet;  total» 

During  tlie  same  ])oriod  8(56  eords  of  brush  and  10  oords  or  stakoa  were eul 
used  with  r>r»!)  yards  of  rock  in  eonstnujtion  of  jetties. 

I Voiii  T)!  to  (it  uiilcs,  05  to  G6  miles,  and  G8  to  99  miles  above  WilmingtoOi 
mill's,  tlicre  were  takctn  from  the  river  channels  64  trees,  57  stumps,  70  logs,  and 
large  snags:  an<l  16  tribes  were  cut  down  and  hauled  back  and  23  cords  small br 
removed  from  tlir  hanks. 

On  aeeoiiiit  of  liiuh  water  lield  work  was  suspended  October  13,  and  the  plant 
ujj  at  \VihMin.L:t'>n  until  the  following  seasou. 

M.iy  2:!  to  21).  1M)2,  a  eareliil  surv«^v  was  nmde of  Elizabethtown  Shoal.    TUs 
shows  that  (]uite  a  ehnnge  has  taken  i)Iace  in  the  channel  since  the  examinatiflBj 
ISST),  so  tliat  a  Ireatiiient  entirely  diHenjut  from  that  proposed  in  1885  is  now 
A  new  ])rnj«'ci   was  ae<M>rdingly  siil)mitt<jd;  after  its  approval  a  working  nartiy ' 
put  in  tile  iiehl  .June  11,  and  n\>  to  June  30  the  following  work  had  beenoQiie: 

.lelties  built :  None  eomjdeted. 

.Iettie.1  removed linear  ftet.#' 

Koeks  used cubloyaida.. 

Itrush  eut  and  umuI OfXtdBmm. 

fiauges  were  maintained  during  the  year  at  Fayett-eville  and  ElizabeUitowiL. 

Past  works  of  const  met  i(»n  on  this  river  have  been  based  on  the  principle  of  i 
Cniteil  Stat4-s  lah(»r  for  obtaining  all  su])])lies,  such  as  brush  and  rock. 

After  lookiiii;  ov«r  the  situation  carefully  it  was  decided  this  spring  toi 
the  ex])ensive  an<l  eunihersonie  nietliod  of  (jnarryiug  rock  by  United  StatooUbeC!) 
huy.  as  needed,  under  sealed  ]>ro|)osals.     The  folh)wing  proposals  were  reeetvedl 

For  Mount  Airy  granite  delivered  tm  the  river  bank  (steamboat  landing)1flll 
etteville,  in  carload  lots,  $\Si\  per  ton  of  2.240  ])ounds.  ^ 

For  Sanford  hrown  stone,  ^^eighing  156  ])oundH  per  cubic  foot,  and  deliTBlf 
al)0ve.  $1.81  ]Kr  tc)n  of  2,210  pounds. 

The  estimated  <rost  of  h)ading.  towage,  and  placing  on  jetties  is  from  $1.15  toil 
])er  ton,  making  cost  iu  place  $2.51)  per  ton  at  Klizabothtown.  The  stone  iaivpii 
to  any  that  can  be  obtained  along  th(%  river,  and  is  bought  and  used  only  aaiw^ 
It  is  ]>robable  that  it  will  be  advantageous  to  i)urohasc  brush  and  other  nipiittii 
Ihe  same  method.  -    '^ 

During  the  ])ast  year  there  has  been  practically  no  low-water  season,  and  fhii| 
ent  condition  of  the  river  is  such  that  it  has  boeu  navigable  for  light-ozaft  ^MM 
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the  year  and  for  5-lbot  draft  steamers  during  eleven  months  of  the  yrar  to  I'.n  iMfe- 
vilie. 

The  I'lant  uowin  u^e  enn«*i>t.'»  of  one  ntfamor  (//.  (;.  JIVi/z/M.  ow  >ie;nii  lii.i^ti  r.  jiiul 
two  M-iiWf*  or  liats.  Of*  thest*  the  lt'ii;/ht  h:\>  lu-i-ii  reiKiiriil.  sn  ih.-it  ii  i>  in  laiirmi- 
(liTioii:  th«'  h<»i."*ter  Jiei'il.s  a  new  "A"  Iraine  ami  n-pairs  to  hull:  ihi*  -^i-ous  ;iii-  ^^oIth- 
le**. 

Th»*  value  <»f  thi-  plant  i"*  i->timated  at  jfl.  120.77. 

A  list  i«r>t«'aiii  v«.->si-In  |ilyinir  t'ver  tlii>  riv«T  is  a]i]M'n(li(l  to  tlii^  rrjKirf. 

Thf  ♦•xin'iulitan-s  ol*  ilie  vi-ar  liav«'  beiii — 

For  Mias;;riii;r  in  river r7.V».  .s.'i 

For  jet  t  \  \\  oik 'J.  >>;».  'J2 

Total ;i, «;:; I.  (>.-i 

lM'>rri>»iitt.«l  a-,  follows: 

Snperiutt  inltint- «•!»:•.  tVJ 

Plant j:.7.i»l 

Gf UHral  work L*.  1  >2.  M' 

V«.Ty  ri'siM-rtt'iilly.  your  ohcdieiit  scrvaut, 

K.  1>.  Ti(«»mi'»««jn. 
U,tS.  J««(^fa/l^  Linjinttr, 
Maj.  W.  .<.  S I A  \T<  »N'. 

Vorpt  of  Li*'jiinir8j  C,S,A, 


List  of  fleam  nnMiUpltihui  on  the  Cape  Fear  Hirer,  Xorth  CaroUna,  alorf  ^'ihitimjUnty 

Jar  Jisttil  ytar  vndiiiy  Junt  ./'',  IMf:.\ 


N';inir  «•!"  N«--<*1. 


X«f  ton-. 
li;i'M..   I 


Ifi-iiiai'ks. 


P.  Mur«  lji*iiu , 

Caj»-  I'f ar 

Karit^ait 


140  1?    '. T?«'i;ul:ir   Hlisinii-r."  Iw-turrn     Wi'i.-.iijjnn    itid 
j-j."...,     I     Ka\«-tt<-vill» .  N.  ('.,  lour  tiip-  i.trv...\ 

3. OU     T«»wiii;»lii  1\HM  II  "N.r.  ji.H-fa  ami  \\  riiii.jiji>'ii.  N.  (.', 


COMMKI'.CIAI.   STATISTirS. 


The  couim€:ri-e  fi»r  tho  y«'ar  ending  Deeeniher  31,  istU,  is  i-stintatcil  as  follnw:* 


('lat*  tif  '^ihhI!*. 


:    Kxiiurtd.        Iiu]Hiif'4.         'Inf.i'-.        I'-:; 


Cort'ioantliirodiict't $^»V2  175 

TnbiMX-i* 1  '•.  »••>«» 

Kk«   l'."oii 

GrA:n>«  ftfiU  fi.r-'srf •_'.  t"'U 

V*-;.'**?!*!*)*^  aihi  IrUi  k     l^.  li'"» 

LivV  *t«<  k  and  iiriMliii.-t-* T.  ."•»■■• 

Fi)«b.  ov*l»T!..  i-to 

X»^  al  HI  or  -H :;.')4.  'mni 

Lumlj^r  and  i«n«<l»r«  I  ■« I"-.',  "i"' 

JVrtiliwf* 

Ma»hi:iii->        4ii  it- 

G«:;i»  "il  iijf-i  iiaiiiiii**- 111".  I"  ■ ' 

8u:i'-.:irfi ''"'.  -!'» 


■/■■ 

1 

*  .'.    ' 

1  I  • 

- 

1  '.i 

$1.'»  l-HJ 

!.'-• 

II     ■! 

-  , 

111.  <l.lll 

•»" 

1 .       1 

*    *  ■  » 

T.'i.  .«•  "t 

t  t 

.1-  . 

1 

■ 

■. .  1 

•     >■«■                   m     t                    • 

1  ^ 

<|l! 

—  • 

^||,  I'll  1 

■■  1 

1 

.  • 

.1.111111 

1 

1       • 

J ' 

]  :  < 

■         1 
1  .      1 

• 

■  -l" 

l.V-  •■  " 

1-- 

•  1    •! 

l' 

til     11   HI 

^ 

1        1    • 

■ 

1    ■ 

."•  1  J     'l>  ••  • 

'    -J 

1 

-' 

Ml 

II     II 

1. 

■  S    , 

1 

T..:al 


,  1  «.!.;-  7-.'. 


'.m7.  < "  ' 


--  'i  :■% 


I>«Tri:a.«*t*  over  la.st  yt-ar  ■t"2s.(».'i1. 

Traii>»[iort;«ti<in  lini'!*  e.-niahlished  dnrinj;  ye:ir.  nnm*. 

Tli»-  alK»ve  .statisties  an-  hast-il  mainly  upon  npoit-  oi  V-^-.:  .ni  r.!.- m- i-  I-.  1^ 
Tlirtiiip'^on.  iii:mI«- aft«*r  luni'h  eorreHponilencc  an«l  •  mix  t  rN.ni.ui  wiih  -i- .I'l.imat  i-.ip- 
taiDfi  aud  a^eut8|  custum-hoiisc  otliciuk,  and  prouiiiii.nt  •<iiipiKi>  aii<l  uk'H  iiaui->. 


:■  -^^c-  '. 
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Cape  Fear  Hirer,  above  WilmiugUm. 
APPHOrKIATED. 


Date. 


March,-!.  1H81 

Aii;;iigt  2.  ltM2  ... 

Julys,  lH8i , 

AupiHt  5. 1t<8tf  — 
August  11.1  WW... 
Sepioiubcr  li»,  1890 


Aiiumni. 


$80,000 
30.000 
5,000 
11.250 
12.000 
15,000 


Aggr 


EXPENDED. 


FiHOol  year  ending  June  ZO—- 


189Q 

I8s;i 

1KH4 
1HH5 
ISHii 
1««7 

1K«D 

am 
it^ji 


$14,813.98 

12.987.45 

14, 701. 18 

16.511.29 

5,518.98 

l.»02.13 

8,019.88 

9.489.09 

4.848.95 

8,379.17 


9H 


a 


FUEIGHT  TRANSPORTED. 


Fit«(>4il  year  ending  June  30— 


1881. 
18K.->. 

1K^7. 
1H.>W. 
1SM». 


Tri 


1.1 


L  ig. 

IMniOVKMENT  OF   CAPE    FP^AU   KIVEK,  AT  AND  BELOW  WILMING 

NORTH  CAROJJNA. 

The  ( 'jiiK'  Fear  151  v(t  is  uiidor  imiHOvoiiKMit  by  tlie  United  S 
i'voni  the  <u*ojm  bar,  145  iiiilcs,  to  Fayi'tteville,  the  appropriatinns  I 
iiia<l(*  s(»pariitely  lor  the  part  above  and  for  the  part  at  and  belov 
iiiiiifiton. 

From  Point  Peter  between  the  Tape  Fear  and  its  iiorthoast  \m 
and  at  their  eontinence  opjmsite  Wibninj^ton,  the  distance  by  riv 
tlie  oeean  bar  (2  miles  seaward  from  its  month)  is  30  miles,  nearly  8i 

Its  width  is  1,200  feet  at  JN)int  l*eter,  (UO  feet  where  uaiTOwe 
Wilmin«;:toii,  inereasinfj  to  1,400  teet  in  its  n])pcr  4  niileA  to  iiea 
month  of  Urnnswiek  IJiver.  whieli  is  a  braiM'li  of  the  Cape  Fa 
miles  ]on«r  and  leaviiifj  it  4A  miles  above  Point  Feter. 

Kelow  the  month  of  IJrnnswirk  iiiver,  the  ultimate  jnnetiono 
lTi)p('r  Cape  Fear,  tlie  river  is  a  broad  and  shall(»w  eatnary,  its  l 
in  tlie  next  0  miles  varyin*;"  from  1  to*l|  miles,  below  which  it  itt 
2 J  miles. 

Iti:}  right  bank  for  the  upper  12  miles  is  low  and  swampy  and  tlifl 
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.i<l;i|»tab!«-  to  till*  ciiltnro  of  rlf<\  whirh  is  jrrown  to  smiif  i*xtcnt  al«»iii: 
tli»' livtT.  TtH'  ivst  of  its  rij^lit  ])aiik  and  its  lel't  hank  aiv  ;rrnei;illy 
hijrhi»r  ami  san<ly. 

The  ran^«»  ot*  iiil«-s  is  4.5  fiM^t  on  the  bar  ami  2.5  tW/t  at  \Vilinin;rton, 
and  althourrh  prneptil>ly  is  not  materially  iniTeasoil  at  Wilniiii»rtou  hy 

tl'>l!«:ts. 

Ik'twi-t-n  the  years  lsi>:j  an«l  lS2t>  the  State  of  Xorth  Carolina  madi- 
an  uiisurtrs>fui  atteinjit  to  improw  the  river,  primipally  by  ib»sini: 
Bnui^wiik  Hiver  mar  its  ln-ail  and  by  works  of  nmtraetion  ^m  th«- 
slitnils  bfiwe^'n  thi-  month  of  Ijnmswirk  Hi vrr  an(i  Campbells  Islaml. 
5niilt-s  below,  "npon  whieh  at  that  time  th^re  wa>  only  7^  fert  of  wat«T 
at  jiiw  wati-r." 

Tin-  rnit«*d  Stat«*s  rommcm-iMl  tin*  work  of  improving;  th**  riv«-r  l»e- 
tvrt*ii  \ViIinini:t«>n  and  tin*  bar  in  1S20,  and  l»egan  thr  improvement  <»f 
tli»-bar  in  In.VI,  at  whi«-li  datrs  thi'ir  eondition  was  as  follows: 

In  isiti  the  navi*^ation  of  the  river  was  -so  obstnirtiMl  as  to  pievfut 
the approafh  of  all  vessels  drawinjr  more  than  10  fert  water:  that  v«>- 
iitls«»f  that  desrrii»tifm  ran  not  a]»pruaeh  the  town,  and  are  oblitri'd  to 
inrlior  14  Ui\\t'<  below  it  and  ili^^eharge  part  of  their  rarg<»es  into  liirht 


In  1.<V5  there  was  in  the  ehannel  on  the  bar,  by  tlie  survey  of  1  vVj. 
It  low  water  7^  feet  of  water  in  tlie  eastern  ehannel  and  7  feet  in  the 
WHstern  ihannel  at  tlie  main  outlet  at  the  m«aith  of  the  river  and  •*<  let-r 
at  tile  N«»w  Inh't,  about  7  miles  above  the  mouth.  <*ut  throu;:li  the  nar 
tow  Iwaeli  ami  the  orean  by  a  vioh*nt  storm  in  17G1. 

Fnmi  the  eommencement  of  these  improvements  to  this  dat«*  the 
lii<»I>ted  jirojerts  and  results  have  bi-en  in  brief  as  follows: 

The  j>rojeet  of  1SJ7  for  the  river,  based  upon  surveys  made  in  1Sl'7. 
a"*direeted  by  Conjrres<  in  ISIMJ.  wasto  swell  its  volunn*  by  ^livertiiiir 
hitii  it.  I ly  jetties,  water  from  Hrunswiek  River  ami  from  Fishing  an«l 
RiNlman  (.'reek,  whieh  th»ws  tUroufjh  Eaj;rle  Island.  o]»]>osite  Wilmin.:- 
tiili,  and  by  etnitraitin;^  the  river  by  jetties  beh>w  Wilmin^rtop. 

lu  pursiianre  of  this  projeet  and  by  somedredginjT  from  1820  to  ls.;s 
Vtween  Wilmington  and  Campbell  Island,  !•  miles  beh»w,  ••  an  availa- 
ble inoreasi-  of  about  li  feet  in  dei>th  was  obtained,  so  that  0  to  OA  fe«t 
ef»iild  be  eaiTi«»d  at  li»w  water.'' 

The  project  of  18.">;$  for  imi>rovin<?  the  bar  was  tostraigliten  the  ehan- 
Bel  by  buildinjr  jetties  along  the  inner  shore  of  IJaMhead  Point,  to 
deejM'n  it  by  a  wing  dam  to  be  built  from  Keejier  Shoal,  by  drefl;Lii!iL:, 
bvelosing  the  narrower  of  two  small  breaehes  in  Zekes  Island  near 
Xew  Inlet,  and  by  a  jetty  from  Federal  Point  at  the  New  Inlet  to  divert 
a  large  i»art  of  it^  ebb  eurrent  through  the  main  ehannel. 

Work  wa<s  eontined  prineipally  to  Imilding,  from  isr^'i  to  ls.i."».  a  stoin* 
jetty  .'i<Mi  fi.*et  long  fromHahlhead  Point  perpemlieular  to  its  outer  ^hoie 
dnste^ul  of  the  wing  dam  from  Kee]ier  Shoal),  and  to  elo>in.i:.  betwiiji 
1^4  and  l^CU),  both  breaehes  at  Zekes  Island  iunite<l  and  murh 
widened  by  storms  meanwhile). 

Sinuiltaneously  with  thebuildingof  the  stone  jetty  at  I>ahlliea<l  P«»iiit 
the  we^^tern  ehannel  began  to  imjuove,  and  wln»n  the  jetty  attained  a 
len-th  of  ^i(M>  feet,  iu  ls.i4,  its  depth  had  incn^ased  to!»  i'eet  ifromt.fiet  , 
and  until  1H.m  ranged  in  dei)tli  from  8  to  lo  feet,  and  •*  the  la-^tem 
channel  I'eased  to  be  used  by  vessels." 

Th»- <  Uk  I-Ianil  <\%fsti.*ni)  (■haimi'I  <l*M'|M'nod  sovi'ral  l\M«t  <iiiiulf.in«'oii>lv  'Aitii  tin* 
rtin^lns'-tion  #»f  tli**  \%orlC'»  tVir  rlo-inj^  Zi'ki's  Islaml  (i]>('iiiiiL;,  mihI  liinan  to  -Imi.iI  airnii 
iaiiftfiiatfly  after  the  «le>«t  ruction  olthi"**'  works. 

11**?  proj^-ct  J!wl«»]»t4*<l  in  1S70  w;i.h  thi'  cl<»'<iin"  of  the  lip:uh«-«i  lii'twevn  Siiiitli"*  ami 
2frkf4  i»i!.in«!.>«.  with  the  ultimate  closure  of  the  New  Iiih't  in  viuw. 

\ 
I 

I 
i 
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The  <.*losure  of  the  breaches  was  commenced  in  1870  and  finished  in 
187.*{  by  the  construction  of  a  line  of  crib- work  filled  with  stones,  4,403 
feot  in  hMiijth. 

T\w  project  of  1873  added  to  the  project  of  1870— 

That.  <li'('(l^Lii«;  1)0  undertaken  in  the  Baldhead  Channel  (which  seems  to  be  ,' 
op«Miin>;)  as  soon  as  funds  an*  available  for  that  purposo,  the  njude  and  amount  of ' 
dreil^^injx  to  ho  loft  to  tlir.  discretii»n  of  the  superintending  engineer.  ' 

That  the  dosinn;  work  be  continued  acconling  to  the  present  plau  to  Zokes  Islandt  ,| 
and  across  the  island  and  as  far  beyond  it  into  the  river  as  the  superintending  ensi-  *: 
neer  may  lind  expedient,  the  character  of  the  construction  across  and  beyond  tiiO;' 
islan<l  to  be  also  determined  by  him.  j^ 

That  tlie  c]osin<j:  of  Now  Inlet  is  very  desirable  and  sliould  be  attempteil  uaoonj 
as  funds  ar<^  available;  that,  with  this  object,  a  jetty  should  he  commenced  firoBl. 
Federal  l*oint  and  follow  the  line  of  shoals  in  a  general  southwesterly  direction. 

Under  this  juojcct  the  j(*tty  (deflector)  was  commenced  at  Federal^! 
Point  in  July,  J873,  and  continue<l  until  ^November,  1873,  when  it  hadJ 
reached  500  feet  in  length  and  its  construction  was  suspended.  1 

Tiie  work  of  closing  New  Inlet  was  commenced  in  1875,  the  closnie  J 
complrtelv  eilected  in  1879,  and  the  dam,  4,800  feet  in  length,  fi^shefj 
in  1881. 

In  1883  the  New  Dam,  "to  prevent  the  further  erosion  of  Smiths^ 
Island  at  the  swashes  and  extending  from  tlie  hu'ge  marsh  11,700  fMtj 
to  Zckes  Island,"  was  ctmimenced,  and  with  "its  extension  across  ~ 
island  to  ronnect  with  the  New  Inlet  Dam,  a  distance  of  1,092  feet,^ 
aggregating  12,702  feet,  was  completed  in  1889,  the  two  dams  wif 
tln'ir  connection  aggregating  17,592  feet  (over  3.3  miles). 

DnMlging  with  the  surtion  dredge  Woodbury  on  the  bar  in  the  Bald^ 
liead  channel  was  coninienced  August  13, 1871,  and  has  since  beeneoi 
tinned,  more  or  less,  during  the  years  1875, 1870, 1879, 1880,  1881, 1887^ 
l.SSS,  IS89,  1890,  an«l  1891. 

The  project  of  1871  was  "  to  get  12  feet  at  low  water  as  high  as 
city  of  Wilmington,-'  by  dredging  si  channel  200  feet  wide  throi 
llorspslioe  Shoal  below  New  Inlet,  the  "Logs,"  opposite  Campl 
Islaufl,  the  sIiomI  immediately  below  the  "Logs,"  and  the  shoal  imi 
diatcly  above  thr  upper  jetty,  about  3  miles  below  Wilmington,  and 
the  removal  of  obstnn'tions  ])Iac^»d  in  the  river  during  the  war  n< 
the  latter  shojil,  at  an  <'stimated  cost,  including  $12,000  for  the 
tenanee  of  the  suction  dredge   Woodhury  for  one  year  upon  the 

of  j?ln;o,ooo. 

Woi'k  under  this  project  was  commenced  in  March,  1874.    Se]^ 
ber  IS,  1S7L  the  cutting  of  a  channel  behind  the  Horseshoe  Shoal " 
avoid  the  circuitous  and  variable  Horseshoe  Channel,"  opposite  ai 
below  N(^w  Inlet,  was  commenced,  an«l  a  channel  100  feet  wide  at 
t4)m  and  9  J*c(»t  dec})  at  low  Avater  Avas  completed  in  May,  1875.    Its  eiFj 
largement  to  a  ])ottom  wi<lth  of  190  feet  and  depth  of  12  feet  at  ordiV 
nary  low  water  was  commenced  August  9,  1875,  and  completed  Hi 
13,  1S70,  by  the  removal  of  over  280,000  cubic  yards  of  material 
a  cut  lA  miles  long. 

With  the  tinisliing  of  this  new  Horseshoe  Channel  the  depth  of 
feet  prescribed  in  the  project  of  1874  was  obtained  from  BsJdhi 
(Miannel  to  Wilmington,  with  a  width  through  the  shoals yarying 
rj."*  to  245  feet,  a  greater  depth  than  any  record  showed  positivefy^ 
have  existed  at  any  time  belbre,  and  certainly  greater  tiian  any& 
dniing  the  prcireding  lifty-four  years. 

The  minimum  deptii  at  ordinary  low  water  on  the  bar  in  Baldhfi 
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at  thskt  time  was  11^  feet  on  tbe  "  inner  lump,'-  and  was  clsc- 
»t  less  than  12  feet. 

it  6,  1881,  the  work  of  enhir^in|nr  the  cut  tlirough  the  Ilorso 
loal  (known  therealTter  as  ISnows  Marsh)  to  the  widili  (»f  270 
depth  of  IC  lr<»t  at  mean  low  water,  was  eoninieneed  and  was 
inning  of  a  projc'ct  to  obtain  a  channel  Ki  feet  deep  at  mean 
i.T  from  the  deep  water  at  Smithville  to  Witmington  hy  dn'dg- 
annel  2^  miles  in  length  throngii  lIorsesh(»e  Sh«)al  and  through 
wing  eight  other  shoals  between  that  slioal  and  Wihiiington, 
Keeves  Point,  Midnight,  Brunswick  Cove,  Lilliput,  Logs  and 
nd,  Brunswick  Kiver,  Kidder,  and  Wilmington  shoals, 
nlargement  of  Snows  Marsh  (Miannel  to  the  width  of  270  feet 
th  of  IG  feet  at  mean  low  water  was  completed  in  l)e<'em]>er. 
t  shoahMl  and  was  rcdredged  in  188(5,  1887,  and  Jss8,  and  was 
led  in  Oetobei,  IS^iiK  and  the  dredging  of  New  iSnows  IMarsh 
I  in  its  j)hue  to  the  dei)th  of  16  feet  at  mean  low  water  and  hot- 
Ith  of  233  feet  was  commenced  August  27,  1880,  an<l  linislied 
1890. 

13,  lsi>l,  by  dredging  to  a  slight  depth  at  Old  Brunswick  <  'ove 
edredging  at  Lilliput  Shoal  and  at  New  Snows  Marsh  Channel, 
el  was  tinishetl  to  the  full  depth  of  10  feet  at  mean  low  water 
iable  width  of  2,33  to  270  feet  from  Southport  (Smitliville)  to 
gton,  in  coni]»letion  of  the  foregoing  prqje<*t. 

10,  1801,  under  a  contnict  entered  into  with  Mr.  P,  Sanford 

•  the  officer  then  in  charge,  I)eeember24,  ISIM),  and  aj»])roved 

/  8,  1801,  the  dredging  of  a  channel  from  Wilmington  to  the 

fei.»t  deep  at  mean  h)w  water  and  270  feet  in  width  was  «;om- 

at  the  Wilmington  Shoal. 

2.  1892,  dredging  to  the  depth  of  20  feet  in  the  Cape  Fear  liiver 
continued,  at  which  date  a  channel  20  feet  deep  and  270  feet 
id  been  tinished  through  Wilmington  Shoal,  3.200  i'vot  long,  and 
fU  cut  through  the  next  two  lower  shoals  at  AlIigator<'re<*k  and 
ick  Bivcr  to  the  piirtial  widths  specilied  below  in  the  recital  of 
■fcus  for  the  year. 

9, 1892,  the  Chief  of  Engineers  directed  that  a  channel  is  feet 
id  as  wide  as  funds  (in  the  next  two  years)  will  allow  be  dredged 
p  bar  to  Wilmington. 

•'dredging,  commenced  May  21,  1892,  to  the  depth  of  18  U-rt  at 
lows  ^larsh  Channel,  where  shoaling  had  redueed  the  dej»th  of 
:bot  channel  t4)  14J  feet  at  mean  low  water,  was  the  virtual  loni 
lent  of  the  dredging  of  an  18-foot  channel  under  tliis  modi  tied 
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iring  tf»  obtain  a  channel  20  feet  deep  at  mean  low  water  and  270 
le  was  ill  ])rogress  under  contra<*t  with  Mr.  P.  Sanlnid  i;t»>is  «>r 
:»er24,  IsflO.  from  July  1,  ISIH,  t^i  June  2,  1S1»l\  durinii  ulii.h 
'hanni'l  20  feet  deep  was  finislnMl  to  the  full  width  of  -To  irct 
i  the  >hnal  at  Wilmington,  and  cut  to  the  width  of  11*^  le*-? 
I  rhe  shoal  at  Alligator  Creek,  and  entirely  throuuh  tlie  shoal 
•et  in  h>ngth  at  Brunswick  River,  37  feet  wide  for  a  length  o\' 
•et  and  74  feet  wide  for  a  length  of  4,2;M)  feet. 
project  of  increasing  the  depth  of  the  channel  from  Wilmington 
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to  the  bar  4  toot  (from  a  doptli  of  IC  to  a  depth  of  20  feet)  and  to  a 
width  of  270  f<»et  involved  dnMlfjiiig:  tlirou^li  ten  shoals,  aggregating 
17.2  niih's  in  h^n^tli,  and  its  eo)n])k'tion  would  involve  dmlging,  subse- 
quent to  June,  1S1)2,  amounting  at  the  present  contract  price  of  13J 
cents  percubie  jard,  witii  allowance  for  contingent  and  engineering  ex- 
jieuses,  to  J*71U,*J47,  and  at  the;  rate  at  which  appropriations  have 
hKluTto  been  made  would  occupy  at  least  ten  years,  or  until  11H)2,  until 
which  date  v«»ssels  c(udd  not  reach  Wilmington  drawing  any  more 
water  than  at  i)r(*s(^nt  and  the  <-ommerce  of  the  port  derive  no  appre- 
ciable benelit  from  tha  money  meantime  applied. 

If  restricted  to  a  de[)th  of  IS  tei^t  at  mean  low  water  the  dredging  of 
a  channel  270  f(>et  wide  could  be  completed  through  all  the  shoals  be- 
twecMi  Wilmington  and  the  bar  at  an  estimated  cost  of  about  9^40,000, 
while  with  *24(),(K)Oa  <'haniu^l  18  feet  deep  and  160  feet  wide  could  be 
cut  through  them  within  two  years  after  the  money  bex.*ame  available, 
])ermitting  vessels  of  2  feet  greater  drafb  than  at  present  to  reach 
Wilmington,  and  permitting  the  commerce  of  the  port  within  a  oom- 
paratively  short  time  to  realize  the  benefit  of  the  money  appropriated. 

Several  st(*anu*rs  of  1,800  to  2,500  tons  net  register,  with  a  capacity 
of  0,000  to  12,000  bales  of  cotton  on  a  draft  of  18  feet  of  water,  are, 
now  building  for  the  Wilmington  trade.  A  channel  with  a  normal  * 
dei)th  of  18  ft^et  at  mean  h>w  water,  -with  the  excess  usually  dredged  to^ 
insure  that  minimum,  together  with  the  tidal  range  of  2^  and  4^  feeti' 
respi'ctivi'ly,  at  Wilmington  and  on  the  bar,  will  give  vessels  of  thaCj 
aliove  class  almost  unrestiicted  ingress  and  egress,  and  is  believed  toj 
be  what  the  immediate  interests  of  the  port  of  Wilmington  require,     j 

On  May  25, 1802,  it  was  then»fore  reconmiended  by  the  district  engl-T 
uecr  that  the  dredging  be  restricted  to  the  depth  of  18  feet,  and  13m 
the  United  States  suction  dredge  Woodhuryhe  employed,  as  at  present^ 
toward  securing  1 8  feet  at  mean  low  water  on  the  bar,  working  in  SnowB 
Marsh  ifhannel  wlu»n  the  sea  i)revi*nts  work  upon  the  bar. 

The  recommendation  was  coneun'cd  in  by  the  Division  Engineer,  whoij 
thought  it  *\ju(licious  to  restrict  the  depth  of  dredging  to  18  feeta(| 
low  water  from  the  bar  to  Wilmington  with  such  funds  as  are  now3 
available,  or  are  likely  to  be  in  the  next  two  years,"  and  who  recom*«j 
mended —  ? 

i 

that  tluMln'«l«^o  Wooilhury  bo  worked  on  tlio  bar  when  rUo  can,  to  obtain  aagreslj 
d«*pth  as  h1i(»  I  an.  not  to  fxrooil  18  loot  at  low  water;  el«ewhore,  when  not  ontlM;^ 
bar,  wjicn*  her  fipcrat  inns  may  be  most  a<lvanta);«*onH;  and  that  a  channel  IS  ftf^| 
<b'ei>  and  as  widt*  as  tlu^  lunds  \\\\\  allow  bo  drcdjjod  from  the  bar  to  WilmingtOD^ mij 
(trdcrthal  tlxMiavi^ation  be  inijtroved  to  that  extent  as  hoou  as  iiossible,  it  baDg'.j! 
h'ft  tn  tlw  t'xjMTienn^  of  tlni  next  few  years  to  decide  whether  it  be  necessary  or  ex«', 
pediciil  to  work  ft»r  a  ;;roater  d<'pth.  ?? 

Tln'  lecommendaticm  was  approved  by  the  Chief  of  Engineers,  Juii8;i 
0,  1>^\V2,  ^ 

A  survey  made  in  May,  1S<)1>,  at  New^  Snows  Marsh  Channel,  re^ 
vealed  shoaling  to  the  extent  of  about  1)4,0(K)  cubic  yards,  the  depth- 
on  the  cT'cst  of  the  shoal  at  the  southeasterly  side  being  about  7.1  feeL 
in  the  niiddh^  al)(»ut  l.*».!)  feet,  and  ahuig  the  northwesterly  side  13*t- 
feet,  but  with  a  scnnewliat  tortuous  channel  across  the  shoal  not  leas, 
than  11  feet:  deep  at  mean  low  water.  .  An  agreement  with  the  con^' 
tractor,  supphMuental  to  the  contra<*t,  was  entered  into  May  16  and  ap-- 
provtMl  by  tli(»  Secretary  i\\'  War  May  20,  1892,  providing  lor  the  trans- 
fer of  out;  of  the  contrm^tor's  dredges  to  this  shoal  at  $15.79  per  hor^^ 
being  the  average  earnings  of  the  dredge  for  the  preceding  thi 
months  under  the  contract  ux)on  the  shoals  in  the  river  above. 
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rinlred^ng  commenced  Miiy  2(>,  and  to  June  30,  ;»9,i4;)  cnbic  yaids  had 
Wen  removed  from  the  shoal  and  redredginj^  Avas  .still  in  pioj^ress, 
one  cut  4C>  feet  wide  huvinir  l>cen  made  thron;j:h  it  to  tin*  depth  of  18 
l'ei%  and  another  cut  of  the  same  width  well  advanced. 

This  new  cut  at  Snows  Maivsh  Channel  had  previonsly  shoaled,  and 
from  Febrnary  23  to  March  14,  181)1,  S,808  cubic  yanls  were  redredp'd 
t*n>ni  it,  niakin;^  a  channel  111  feet  wide. 

The  United  States  suction  dredf^e  Wooilbury  has  b«*en  en^a«;ed 
thron<rbcmt  the  year  in  dredfrin^  in  P>aldhead  Channel  on  the  bar,  and 
when  the  sea  was  too  rou^li  to  work  theie  upon  the  shoal  in  New  Snows 
Marsh  Channel,  and  has  removed  from  tin*  two  channels  durinj^:  the  lis- 
ml  year,  150,(V45  cubic  yards. 

At  the  date  of  this  rei>ort,  June  30,  1892,  there  is  a  depth  at  nu'an 
low  water  on  the  bar  in  the  Baldhead  Channel  of  not  l<*ss  than  17  feet, 
and  of  not  less  than  16  feet  thence  to  "VVilmin^t<m  for  a  width  of  l*70 
fiut,  exeepting  uinm  the  shoal  in  Xew  Snows  Marsh  Channel,  at  whieh 
the  minimum  depth  is  Hi  feet  and  the  minimum  width  40  {Wt.  and  ex- 
«*ptin«^at  Lilliput  Shoal,  11  mile^s  beh)w  Wilmin^^ton,  where  for  a  dis- 
tance of  .UK)  feet  the  minimum  depth  is  lo  feet. 

TluMnininuim  mid-channel  depth  is,  therefore,  on  the  bar  17  \^{.'i^\,  and 
l^ictwt»en  the  bar  and  "Wilmington  15  fe<»t. 

Til*' a])pended  table  shows  the  depths  in  the  river  and  in  the  varions 
'■hsiniiels  on  the  bar  i>rior  to  and  since  the  commencement  of  the  im- 
FDvi'iiieHt  to  this  date,  from  all  accessible  reconls. 

The  details  of  the  work  during  the  year  are  V4»ry  fnlly  presented  in 
tht  appentled  re]M)rt  of  Mr.  E.  U.  Thompson,  assistant  enhancer,  who 
liiisbad  its  iminediate  charge  and  assiduously  conducted  it. 

Tliv  river  is  in  the  coUcctiou  dUtrict  of  Wiliiiiii;rk)n,  N.  C. 

Money  statement, 

.July  1. 1«*1,  balance  nnexpencleil $12«.  112.^2 

June  3C».  I8y2.  .'imunnt  expended  during  fi8<.'al  year JU .  7f»2.  :VJ 

Jnlv  1. 1K92,  lialanre  unexpended :;»;.  :r»n.  j^ 

July  1. 1!<»2.  ontstandiuj?  liahihtics $1H.  l»r»<).  r»2 

Jnlv  1.  IWJ.  uuiouDt  covered  by  uucomploted  contracts 7»>l.  tU 

2o.  7i:..  ir, 

July  1, 1^2.  balance  available 1'.  i;:r».ti7 

Amount  appnipriated  by  act  approved  July  13, 1802 l'(  h  ). »  n  n ) j  m ) 

AmoQut  available  for  fiscal  year  ending  Jane  30, 1893 2 1  Ti.  d: ;.'».  ( )? 

f  Amount  j'estiraati.'d)  requirecl  for  completion  of  existing  proj»-ct- (jip- 

proved  by  Chief  of  Kngineers  June  9, 1892) lOI.IJUJ.OO 

<  Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  J  uut'lM),  IH'.H  lui,  392.  (X) 
]  Sabmittrd  in  compliance  with  requirements  of  sectiomt  2  of  river  aud 
t    harbor  acts  of  1866  and  1867. 


BXPORT  or  MR.  E.  D.  THOMPSON,  ASSISTANT  ENOINEKR. 

Unitei>  SrATKS  KN(fiNKr.ii  oi-i'im, 
}lllininf/ton,  X.f'.,  Jiim  ^'^  /s 


'J  9 


Major:  I  have  the  honor  to  submit  the  followiiii:  n'pcut  <»f  npir.it ion-  for  (ln»  im- 
provi-mvut  of  the  (.'ape  Fear  Kiver,  North  Carolina,  at  and  hulow  \\  iliiiiii;;ioM,  lor 
tkt?  ijH*:il  y«-ar  cmling  June  lii),  1892. 
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Up  to  July  1. 1891,  the  firilowtne  irohk  (th»D  in 
tivta,  the  deptM  of  bU  dredged  onttimQiH  Kferrinj 


Localltj  or  dmlflac. 


_.ju  Shoiti 

Alllntor  Cre«li 

BruDiMck  Rf  viT  SliMtl 

Idn  and  nil  blnnd 

Uniuiil  Shoal 

Old  inuwwtek  Covg 

lUdBlgbt  Shoal 

Baeim  Paint 

Hew  aiMwa  Uanh  Chattom  irldth} 


I 


AcOTitiniioaH«lonedAia3iiiilleilon)t,  wltb  »  topvjdth  varyuig  from  5  lu  u  i«h, 
and  riBiog  5.5  feet  above  low  wmter,  exteiidlns  ttoia  Zekea  lalttnil  to  the  iDaisliea,-haiir 
been  completed.  A  chumel  had  b«en  diedeed  entirely  ftoroBH  the  bar;  at  the  ont«K 
crest  the  least  depcb  wm  18  (eat  over  •  vlath  of  900  feel,  while  an  the  iiiuer  ahokis 
tl|e  available  depth  did  not  exceed  17  feet  tn  •  crooked  channel.  All  viark  wum  in 
progreea  July  1.  1891. 

Inedginguuaer  the  project  of  1889,  to  eecnre  B  channel  of  SO  feet  doptli   -' 
loir  water  270  feet  wicle  from  Wilmington  to  tJie  ocean,  cotttinue<l  under  . 
lahed  contract  with  Ur.  P.  Sanfoid  Bom,  dated  December  24, 1690.  frum  July  1,  1891, 
to  Jane  3, 1892,  when  the  main  contract  wka  aattefBCtorily  oompleted.    Diuiug  "'" 

period  405,227  cnhio  yard*  of  Band,  mud,  J--* — ~  "" —  ■»»  — '  — - 

stnmps  were  removed  from  M,300  line-  " 
channels  through  shoelB  aa  follows; 


and  pin 


Clrartat  cbaond. 


Length.     WldllL 


TPnminK 
Alltgatoi 


ClLUdl. 

222.890 


i    • 


•Purtl«lI.T  I 


mtdoled. 


)  Uay  19,  1893,  and  No.  7  &om  Jannaiy  1,1{ 


All  the  above  work  was 
ooutinnouelv  from  July  1, 
June  2  1892. 

The  large  number  of  atuinpH  encountered  at  Brnnawick  Rivet  Shonl  haam 

Incresaod  the  cont  of  work  nt  that  locality.  The  largest  raeaanred  etump  rem 

72  inches  in  diuinctcr  ocrosa  the  tup  and  13  feet  indiauetei  acroaa  the  roots  iMrn 
'Qthers  exceeding  this  in  size  were  taken  out,  but  being  too  heavy  tobepatonnVJII 
of  the  scow,  were  lashed  to  it  unil  thus  tikheu  to  uie  dump  ground.     B* 
■tnmpi  at  Brunswlrk  River  Shoal  the  dredge  removed  from  the  channaly 
*n  old  war  obstruction  i-onsisting  of  heavy  10  )>y  lOinch  timben,u 
road  iron,  and  loO  ysTda  of  ballast  rork.     All  material  excavated  waa  i_ 
■DDWB,  diinipago  from  WilmiuKtnnShonl  being  nut  ubove  Hilton  Bridge  in  ti 
east  River,  and  ilnmpngo  from  Alligator  Creek  and  Brunswick  River  ShoMla  4 
put  in  a  Blough  near  the  month  of  llrouawiek  River,  and  in  a  pocket  near  the  " 
Tree." 

Under  a  supplementary  agreement  entered  into  with  the  contractor 
Dredge  No.  5  was  on  May  20,  1892,  put  to  work  redn>dging  a  ahonl 
formed  in  the  lower  part  of  thenewSnow'a  Marsh  Cut.    Biiicethat  time; 
Tarda  of  matjtrial  liiive  linen  removed,  leaving  a  cUunnel  of  40  feet  width 
depth  entirely  through  tlie  alioal.      Dmupage  wus  placed  In  the  angle  al 
Snow's  Mai'sli  CtU.  iiuiT  on  llie  weat  side  of  (li.>  .!(.■,.■]>-«  :itt'r  j>i>,  krt  below  the  a< 
end  of  the  some  cut. 

Tlie  suction  dredge  Woodbury  haa  been  employed  almost  continnonsly  d 

Biar  in  dredging  in  the  Baldiieud  Channel  across  the  bar  and  in  the  new  n 
arah  Channel.  In  December  the  boat  woe  laid  np  ten  days  for  repaiia,  darin^ii 
time  »  new  rota^'  pnnip  was  put  in  and  general  repairs  mode  to  the  hnll,  D 
poat,audsheatbiug. 
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Followinjf  w  a  stat^^ment  of  the  number  of  clays  worki.-d  ami  the  iiiaTiiiwl  ilnili:»il 
by  this  hoiii  diiriiif;  the  year:  ~ 


Mull  til. 


;  Dntil^iDi' done «iii«l  iiiiiub«r of  i-  »  i 

day.s  difrl;{v«l.  ]  I'ltal. 


liar.  Siiuw'h  Miir.<ili.   Days.     T.inl.i.         t'u-t 

I 


Jalr i:i       5.«?.:o.J»  5  I.hIo.l'!  18  7.r.|»:i  *i  ■_.-  ]• 

M-VUt fi  .    3.517.4  14  r..41".4  ■  >'J  .■..■•!':-  1  '■'•..  71 

>^l'='-nilnT 'JU       7.57-J.*4  3  «!u.  ^  ■  -ja  -.:.-;.i:  1  i-"  1  :.• 

«H.M-'-r 4       1.6S7.4  ■  1»  7.1''r..ii  -j-J  ^  -7 :  i  1  it;.'  l»i 

^'-'-'Jiil-rr rj       4, 570. 5  I  in  2.  '.'m.  U  '-'4  7  :■.  L".  4  I   -•■.•.  7i 

I^va-irr   5       1,95(1.9;  9  J.Jfl?.a  j  -14  4.777.1:  1..:-:.  i.j 

J«'urv 12       1.9t»».3  ■  13  :i.  95.'».  2  |  2."  >»>»;i.5  1.  I-l  ?7 

>'-T'.»ry 10  I    4,861.4  12  3.-14.2!  "J'J  .-  ••7.'.. n  1    li-.r.7 

MaHi 14  I    6.211.9  lu  3.74!. y"  21  t*.  lO :.  l'  1.L''..:u 

2, 4ti.'».  6  20  1  • ».  2^  1 . 2  :  25  1  J.  'f-':  ■«  i .  J  V  ■.  7  4 

l.Wd.  1  17  Ji.  4m:.0  !  119  1«'4I';.  1  lJ.'!.i'2 

1.942.0  18  «.  715.0  'Si  >.f.:,7  n  l.li-.'.  ij 


Al'ril 5 


O 


ToLil 110  146.599.2       l-V)     5r9««4.5|     2GU    l«'y.  ."■  ;.  7      14.774.01 


*  Lniil  up  for  r(-i»ain(  ten  duyn.  tLaid  up  t'urri'puir!*  four  days. 

Tlu*c<wt  of  oiMTatiii^  thifldrtMlgc  h:iHl)€en  $14^774. <>1.  or  at  the  rate  of  ll-f  ri-nt- jut 
yanldf  luatiTial  (tXL'aviit4.'(l.    This  i-oHt  im:liuh'.s  ^H)«l  ti»  ■f'lrjO  per  month  fm-  ilitnin- 
i^tutn  (if  plant.  if]iairs  of  all  kinds,  sui»i'rint«'ndencf.  .'wifl  all  otluT  i'\])fii^cN  dirni  l\ 
»'har;»ralile  to  thi*  wurk.     The  anionnt  of  work  jierfornn.-il  is  grejitf.*r  than  that  of 
411V  prfviiiiiM  \  car  in  the  liistory  of  the  boat. 

Tbt-uiirk  doui'  on  the  bar  had  b(*«'n  thit  niaint^'nanre  ami  deepening  of  a  rii.-iniicl 
J*)  |ii:t  widi*  and  17  feet  de<*p  from  Jialdhead  to  tlu*  ocran.  The  work  in  Show'.n 
Marsh  Channt'l  was  the  maintenance  of  the  divdgfd  ehanmd  to  it.s  oriniii:il  dipth 
*fi'l  lln' partial  removal  of  a  hIioaI  whirh  was  aftorwanls  workfd  on  iin«l»T  ihi*  .siiji- 
pl'ini'iital  a^rruemi'Ut  of  May  10.  M92. 

£x;uuiiiatious  and  surveys  were  mado  during;  the  yrarof  all  tlie  dredsci-cl  ihauin-Is. 
Jftlie  l»:ir.  tlu'  Baldhead  beaehes,  the  Snow's  Mar.<ih  Shoal  an<l  vifiniiy.  and  of  ilu» 
"^.W;  -^U  *'"-  dredged  chanuclH  an<  maintaining;  the  dimensions  to  whirh  ih^-y  wfir 
('ii],naa]ly  flred^ed  except  as  follows: 

At  UUipiit  Hhoaling  has  occurred  in  the  an^le  entirely  acros?*  tlie  ent  to  a  mini- 
"""lunlepth  of  li>  feet  for  a  len;;th  of  :^<)0  feet;  the  eastern  side  of  the  low  n  u-.n  h  lias 
'bnaM  fiir  its  entire  length  (6,4fiO  feet)  for  a  wiilth  of  75  to  IMK)  feet  to  :in  a\«i.iu«' 
ntpthuf  U  feet.  Excepting  at  the  an;;le,  there  is  Htill  a  continuous  ehMniH-l  i-miii-Iy 
iLrfmjrh  the  shoal  of  16  feet  depth  with  a  minimum  width  id'  70  feet  for  a  -h^n  i  dis- 
tjiit'eoniy.  Some  slight  shoaliu^  hiis  also  occurred  in  the  np]>er  reacli  Inn  nuthim; 
that  will  aflrct  navigation. 

At  Midnight,  on  the  east  side  of  thft  cut,  at  and  below  the  anirle,  fur  a  ii  iii;ih  of 
p.nt iVet  and  a  width  of  from  50  to  iriO  feet,  the  minnmuni  depth  of  waiir  i^  \Ttjt 
"■w.   There  in  aKo  slij^bt  Nhoaling  at  the  northern  eml  «>f  tin*  ujukt  r«atli. 

At  Snow's  MarNh,  two  high  shoals  formed  in  tin*  new  rwt  duriii<;  tin-  yrar,  nm* 

•Wis,ni;itvd  as  **  Shoal  A,"  being  on  the  eastward  side  of  the  rut  near  its  lnwrr  i-n- 

traiii-r.  the  other  '"Shoal  B/MK-ingin  tlu;  west  side  of  the  cut  in  tin-  ininnMliah'  vii  iniiy 

of  Kiuiy  Xo.  11.     The  IVoodburjf  has  worked  on  both  these  .«»hoa  Is  at  iliiiiTtiii  iiiM»"< 

utiriii;r  till.' y^ear.  but  in  May,  IHfe,  the  situation  became  so  serious  at  "  shoal  A  "  i  liai  it 

*wd»*eide€l  to  redredgo  a  cliauuel  8()  feet  wide  and  \H  le<»t  di-ep  entin-ix  ihroii:;fi  ii. 

At  Shoal  B.  the  available  channel  width  with  16  feet  dc]dh  is  now  liMj  i\v\,  wjiih-  at 

■'*h«al  A  there  will  be.  at  the  completicui  of  the  y>rf.*ient  dreil;;in«r.  a  ilianml  <its«»  fi-i  t 

^idrh  with  ix  tret  depth  and  of  V2'J  feet  width  with  11  feit  de],th. 

Afall  other  jdaces  in  the  cut  the  average  dejith  is  ovrr  16  t«»-t  fur  L'::;!  fn  t  w  i<iili. 

The  .-^now's  Marsh  Shoal  is  now  the  governing  factor  in  the  fuiiiir  iiM|Mi»M  iM<iit 

S"id  iriaintenance  of  proposed  channel  depths  of  tin*  rivi-r.     The  niati  rial  oi  whi-  h  it 

.>'.om|i«iMjii  consists  of  a  tine  sand  mixed  with  a  sticky  mud;  tin*  ^aml  >  i»'|ilr«  iiuite 

r-adily  to  the  a<"tii>n  of  the  pump  but  the  mnd  does  not.     Whih-slmaliiiu  at  ijii"*  pai- 

ti-nJnr  locality  was  ex]»ected  on  account  of  the  new  coiiditi<»ns  of  th»   iIm  i'.  ii>  inji- 

rif,:i.ince  may  ui-cessitate  in  the  near  i'nture  fhe  construction  of  <U-lleitiiiLC.j«iti«s  ami 

r.^ljuiug  walls  to  secure  a  permanent  channel. 

On  the  bar  a  gradual  improvement  in  conditions  is  oltservabb'.  Whih-  tlie  availa- 
?iii-  di-pth  of  water  is  no  greater  than  last  year,  the  channel  on  the  out  it  ripst  has 
:r.'.iiiiTaint-d  itn  depth  of  18.1  feet  without  aid  from  the  U'it'nlhurif,  thedlstauer  fnnn  iho 
/*-iuM  curve  iusiue  to  tho20-foot  curve  outride  now  Im  ing  7r)n  {'vt-t.    The  <lee]»  water 
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pocket  j  n8t  insi  do  the  out«r  bar  has  extended  itself  inward  500  feet.  The  inner  Bbbala, 
now  3,500  t'cet  inside  the  outer  bar,  have  gradually  sharpened  thehr  oresttf  nnder  the 
action  of  the  Woodbury  asHisted  by  the  natui^al  scour,  while  the  work  of  the  year  has 
matc^rially  strai^^htened  the  channel  over  them.  These  shoals  carry  17  feet  at  mean  low 
water.  The  main  channel  now  in  use  in  the  vicinity  of  the  shoals  is  to  tiie  westward 
of  the  center  rant^c  lights. 

The  bar  channel  is  also  obstmct-ed  in  the  vicinity  of  the  shoals  by  the  wreck  of  an 
old  <;unbo:tt,  which  lies  about  100  feet  to  the  westward  of  the  center  range  lights. 
An  effort  was  made  during  the  past  year  to  remove  it  by  the  use  of  the  river  plant, 
and  portions  of  the  boiler  wero  taken  out.  The  conditions  attending  the  prosecution 
of  tlio  work  were,  however,  nnfavorable,  and  it  was  in  November,  1&91,  temporarily 
abamloned.  Available  plant  is  unsuited  to  bar  work  and  probably  the  most  economi- 
cal way  to  ^ct  rid  of  the  obstruction  is  to  contract  with  some  one  fully  equipped  widi 
wreckinjjf  a]»i»liance!:4  to  remove  it. 

The  dam  was  in  ^j^ood  condition  when  last  inspected  and  it  appears  probable  that 
the  limit  of  subsidence  was  reached  several  years  ago.  The  swashes  appear  to  be 
steadily  closing  and  the  whole  area  included  between  the  present  beach  line  and  the 
dam  gradually  shoaling.  No  material  changes  have  occurred  in  the  shore  line  of 
Zeke^  Island  and  Federal  Point. 

At  Baldhoad  Point  tlie  beach  remains  in  about  the  same  condition  as  last  year,  ex- 
cepting that  soniL"  accr«.4ions  have  occurred  on  the  seaside.  .    * 

At  Oak  Island  the  beach  line  shows  further  erosion  at  the  point  and  opposite  Fort 
Caswell,  while  the  accretion  still  continues  to  the  westward  towards  Oak  Island 
Light-house. 

The  condition  of  plant  as  a  whole  is  only  fair.  The  suction  dredge  Woodbury  hoA 
now  been  in  Ui^e  on  this  river  since  1873  and  will  soon  require  some  extensive  repairs. 
The  steamer  Easton,  used  iis  a  dispatch  boat  and  for  towing,  also  begins  to  show 
signs  of  age  in  the  hull.  Both  of  these  boats,  however,  still  render  excellent  service. 
The  launcli  OkUihnma  is  practically  unserviceable;  the  hull  is  rotten  and  tiie  boiler  . 
too  small  for  the  en<:ine.  Of  the  other  plant  1  pile-driver,  1  coal  and  water  scow,  1 
drag  scow,  and  I  d«»ck  scow  are  in  good  conclition;  7  other  scows  are  fairly  well 
jm-served,  while  1  steam  hoister  and  3  scows  are  worthless. 

The  plant  is  valued  at  $18,500.^1.  .. 

The  work  still  to  be  done  under  the  present  project  approved  June  9,  1892,  to  se- 
cure 18  feet  dei)th  at  mean  low  water  from  tlie  bar  to  Wilmington,  and  of  as  great 
width  OS  funds  will  allow  in  the  next  two  years,  is  estimated  as  follows  for  widths  of 
150,  200,  and  270  feet : 


NuMio  o^  »hoal. 


Length 

of  ohnn- 

nel. 


AUicatrtr  fVoik 

IJruiiHvvick  llivor 

Loj;»  and  I'ii;  Islmid 

Kt'jl  Isl.iiul  (rxti'ii-^lMU  of  Lillipiit  I 

Lillipnt 

Old  Hrunswiok  Cnvo , 

Midnight 

Re.ive«  Point 

New  Snowrt  Mar^h 


Feet. 

8.860 

G.IWO 

11.000 

3.:<00 

rj,c«»o 
2.  m) 

9.500 

ii.:{(M) 


Total 


07,  H50 


Excavation. 


150  feet 
width. 


Ou.  yds. 


81,019 
234.106 

71,042 
382. 222 
114.236 
101, 389 

35,695 
390,111 


1, 505, 880 


200  feet 
Width. 


Cu.  tfdt. 

58.0^)0 
122.474 
312,222 

94,722 
S00.620 
152, 315 
255.185 

47.593 
528. 148 


2, 080, 288 


270  feet 
width. 


Oil.  yds, 
13S,0M 
ISO.SIT 
421,500 
127.875 
088.000 
205,025 
344,600 

e4.2sa 

713,000 


2.881,597 


Appended  to  this  report  is  a  tahnhited  statement  giving  the  names  and  tonnage  of 
all  steamers  i»lying  on  the  Cape  Fear  River. 

The  oxpendituros  of  the  year  have  been  $1)7.S50.&1,  viz:  For  dredging  in  river^ 
$88,(U7.5l;  for  work  on  the  bar,  $9/2{YS.VS,  as  follows: 

For  constnu'tion  and  general  nipair  of  plant $958.29 

F(»r  care  of  pro]»erty 2, 253. 50 

For  general  siiperintendmee 5,633.76 

For  detailed  survrys 1,067.86 

For  contraet  work 74, 760. 06 

For  other  general  work 13, 177. 17 

Cost  of  contraet  dredging  per  yard  (all  expenses) cents..  ,16 

Cost  of  dredging  per  yard  by  United  States  sn<t  ion  dredge   Woodbury, 

cents .14 
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The  work  done  on  this  river  to  date  bae  given  across  the  shoals  a  roiitinuoiis  chan- 
nel of  20  feet  depth  with  width  varying  from  270  to  37  fe<»t  from  Wihuingtou  7  miles 
to  Logs  and  Big  Islands  shoal;  thence  16  feet  (le]»th  and  width  varying  from  70  to 
270  feet  13  miles  to  Snows  Marsh,  excepting  300  feet  in  length  at  Lilli put  Shoal, 
vhere  the  depth  is  15  feet;  thence  16  to  18  reet  depth  with  width  varyiug  from  80 
to  233  feet  9  miles  to  ocean  bar,  and  thence  a  leiist  depth  of  IX  feet  with  a  width 
▼arting  from  100  to  300  feet  to  sea. 

Mewrs.  D.  S.  Bender,  O.  B.  FuHbrd,  inspectors;  Capt.  J.  W.  Woodside,  Kobt.  C. 
Heiritt  and  Miss  Florence  Willis  have  had  charge  respectively  of  dredging  opera- 
tions, the  Woodbury,  surveys,  and  the  clerical  work,  and  all  have  rendered  efficient 
•ervice. 

Very  respectfully,  your  obedient  senranty 

E.  D.  Thompson^ 
(7.  S.  AssUtant  £ngtneer» 
Miy.  W.  S.  Stanton, 

Cwp9  of  Engineers,  U.S.  Am 


Litt  of  rteam  vesaeU  plying  on  ike  Cape  Fear  River,  North  Carolina,  at  and  below 
^^hingUm,  or  regularly  entering  the  Port  of  Wilmington,  N.  C,  during  the  fiscal  year 
^^ingJune  30,  1892. 


^UMofTeMel. 


Hanebe 

Italiao 

Comptoii .'.'.'. 

Jiane 

^^tntiw 

Cbu.  KilLun  . 

Piitime 

Inna 

c'.r.D 

F.AP 

XaTisM 

htm 

Wflmiogton.. 

Passport 

Acne...... . . . 

JSSg?::;:;:: 

Bdta 

W.T.Diggftt 
Uibon.Tr..... 
A.  P.  Hart.... 
GaoeFter  — 
D.jfarchison. 

BanislSactor — 


Net 
tonnA^ 


Porta  between  which  they  ply  and  number  of  round  trips  made. 


47.12 
09.37 
29.87 
&3.94 
13.35 
10.54 

e.«o 

14.14 
80.32 
4.00 
9.10 
3.00 
5.00 

UO.OB 

42.83 

18.84 

89.15 

14.03 

4&95 

5a  57 

08.94 

14a  11 

15a  32 

140.72 

837.79 
85a  94 
827.25 


Harbor  and  sea  towhiff. 
Do. 
Do. 
Harbor  towinff. 

Do. 

Do. 

Do. 
Pleasure  boat. 
Harbor  towbig. 

Do. 

Do. 

Do. 
Pleasure  boat. 
( 1  daily  trip  to  Southport,  8  months ;  3  daily  trips  to  Carolina  Bead),  4 

I  months. 

I I  daily  trip  to  Southport  4  months;   1  daily  trip  to  Carolina  Beach,  4 
\    months. 

Semlweekly  trips  to  Town  Creek  until  March,  1892. 
Semiweekly  tripa  to  Lone  Creek  until  February,  1802. 
Irreffular  trips  up  North  iSast  Kiver. 
Semiweekly  tripe  to  Point  Caswell  until  March,  1892. 
Semiweekly  trips  to  Point  Caswell  since  March,  1892. 
Semiweekly  trips  to  Clear  Knn. 

Begrular  steamers  between  Wilmington  and  Fayetteville,  N.  C. 

4  trips  per  week  each  way. 


New  York  and  Wilmington  S.  S.  Co.  2  tripn  p♦^r  week  to  INhniary  15, 
1892:  Since  then  1  trip  per  week  betwcim  Now  York  ami  Wilunni;- 
ton.  Between  Wilmington  and  Georgetown,  2  tripn  per  week  to 
Eebnuury  15, 1892  {  since  then  1  trip  per  week. 
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Depth  of  water  from  the  ocean  to  Wilmington  in  the  Cape  Foar  Bhmr,  Korik  Cmrolimm, 

from  1733  to  18BB. 

[Depths  refer  to  mean  low  water  nnless  otherwise  stated.    ATerage  liae  of  ttdet  at  the  bw,  41k  feet;  ai 

Wihnington.2|  fleet.] 


Tear. 


1733. 
1738. 
1794. 
1797. 
1»<20. 
182:{. 
1H26. 
IftiT. 
IHHO. 
183**. 
1839. 

i8r>o. 

1851 . 
1H,V2. 
18W. 
1H53. 

jh:4. 

1855. 

i«:»8. 

1860. 
1871. 
1872. 
l**7:'.. 
1874. 
1875. 
187<i. 
1877. 
1878. 
1879. 
18^0. 
1H«1 . 

188-J. 
18.S3. 
18X4. 
1885. 

I88r.. 

1887. 
1888. 
1889. 
189<». 
1891. 
1892. 


()u  the  l>ar. 


Bald- 
head 
(caHt) 
oliau 
Del. 


Oak  iHlniid 

'W'osti'i'n  rUon- 

nol. 


Ftet. 
14 
10 
10 
15 
9 
10^ 


Outer 
bar. 


Fftt. 


Inner 

bar 

(rip). 


8 
8 
8 

8 


8 
8 
I 

9 

» 

10 

nj 
11 -Hi 

loi 
9 
11 
13 
14 
14 
14 
14 
14 


13. 


U 

15 

i:a 

17' 

17 

17 


G 


Feet. 
9 
9 
« 
3 


New 
inlet. 


Feet. 


Channel 
depths 
bar  to 

Wilming 
ton. 


Authority  for  atatemaii. 


Feet. 


13 


6 


9 


8 

8 

l-JJ 


8-10 
7 
7 

9 


Edward  Moeely. 

James  Wimble. 

Capt.  N.  Holland. 

Joshua  Potta. 

Mi\J.  Kemer,  U.  S.  Topographical 

UaiuiltOQ  rmton. 

Petition  to  ConjrresA  by  citiiena. 

Lieut.  A.  J.  SwtCt,  U.  8.  Bnginean. 
Do. 

Walter  Gwynn  and  othera,     « 

Capt.  Gl3mn,  V.  8.  Kary. 

Pilots  and  others. 

U.  8.  Coast  Survey,  Capt.  KaiBI. 
Do. 

Prof.  A.  D.  Bache  and  othian. 

*  7|  I  Col.  de  Rnasey. 
9    ' '  Capt.  Woodbury. 


I 


9 
7 


10 
7 
8 
8 


*7J 
tlO 
t9.2 

tl2. 5 

tL3 


8 
8 


9 


10 


9 


luS 


7.4 


12 

1         12     . 

7-^! 
79    :. 

0.5'    . 

(Mo>ed  ... 

12 

12 

12 

1 

14 

7  S      . 

9 
9 
12 
11 
11 
11 
11 
11 
11 
12 
12 
12 
10 
14 
14 
14 
10 
10 

:i5 


Do. 
IT.  S.  Coast  Survey  ohart. 

Do. 

Do. 
W.  I.  Vina],  U.  S.  Coast  Snnrej. 
Capt.  C.  B.  Phillips. 

Do. 

1)0. 

Annual  Report  1870. 
Annual  Keportft  and  maps  of  H. 
Annual  Ke]>ort  1878-79. 
Annual  Keport. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
IV). 
Do. 


*L<>w  water. 
tHi}:h  wator. 
tTlilH  depth  ia  for  <i  diutaucu  uf  300  foot  only;  everywhere  else  the  depth  la  not  leaa  than  16 
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Commfret,  foreign  and  dome$tie,  for  the  if  earn  ending  Dvcvmher  .?/,  189<'f  and  1S91, 


Artit'l«fl. 


Qiuintity. 


1890. 


Expvrtt. 

Crtten baleii 

iMnta turpentine  .cawlcA.! 

«»in barrels. 

Tm do..i 

Crude  turpcni  ine do . . . 

Lumber M  fwt." 

J«*h barrels.! 

JrtUJute Imnbcls. 

j«tongowl« caiieA.' 

^*rM iiai-ka^M). 

I*»pfrBtock do..: 

'jMngto M.: 

JpWn  (iirpeutlDe . .  caitea . 

Tar do.. 

MUcellaneouii ! 


lu.eoa 

70,2H5 
3So,  5*23 
71.  M9 
19,082 
40,005 
5, 315 
73, 121 


8,935 


1891. 


194,742 

00.846 

304.818 

70.866 

15,803 

29.580 

5,275 

87.271 

2,480 

536 

1,61*7 

5,959 

11 

2,925 


Kate. 


1890. 


Total 

Mieellaneotw  (CMtimatcd) 

r(»W  txpt,ru  and  imports. 

Total  commerre,  1891 

t»Ma  orer  iMt  year 


$52.00 
18.70 
1.09 
1.47 
1.99 
13.00 
1.60 
1.40 


■| 


5.00  ' 


1891. 


Value. 


1890. 


$40.75 

18.72 

1.34 

1.71 

2.10 

17.08 

2.73 

.60 

120.00 

70.00 

5.00 

5.72 

4.00 

2.00 


$8,042,632 

1.314,3:{0 

420.220 

105,765 

37,973 

520. 852 

8.504 

102.369 


44, 675 


1891. 


$7,935. 

1,139. 

408. 

121. 

33, 

50o, 

14. 

52, 

297. 

37, 

8. 

34. 


5. 


.3,500,000  j     4.000. 


737 
aJ7 
456 
180 
186 
226 
401 
3C3 
000 
520 
435 
085 
.44 

8ri0 

0(K) 


14,097,320 


7, 350. 000 


14, 59:),  120 


Tonnaffo 
1891* 


23, 093. 120 
1. 645, 800 


48.685 

10.648 

50,295 

9,921 

2,1?2 

51,705 

737 

1,220 

744 

161 

169 

1,438 

2 

146 

53,  X^ 


231,437 


8,500,000  !      113,306 


.344. 743 
-1,814 


Foreign  commerce  for  1891. 


Article*. 


g^ lialcn. 

£^« barreiH. 

Tar rto 

«!ch '::::::::::::::::::::::::::::::::::::::::::::::::::::Z:. 

Spmutariientino galloDH. 

i-Wtther Mfwt. 

Jn'ogle* M. 

JftiareUaaeouD 


Total 


Quantity. 


138,874 

279. 329 

5,890 

131 

1,224.545 

14,281 

1,770 


Value. 


Exportri.    ;  liniMirtM 


$5, 6,'>0,  .'.-••.> 

364.  l.'»<i 

10, 070 

:t5S 

439. 4*jn 

224,006 

10, 161 

1.812 


6, 709,  540 


1 

1 

1 

■  •  • 

'••--•. 

|2<M). 

7C2 

200. 

762 

^^tikwitnt  of  v€$$eU  of  100  tons  and  over  at  the  port  of  TTilmingtonf  for  the  years  ending 

December  SI,  1890  and  1891, 


[Furnished  by  Capt  Joaepli  Price,  harbor  master.] 


1890. 

1S91. 

Vessels. 

ToilH. 

2:e 

Tons. 

A  roTican 

223 
169 

104, 493 
86. 4H7 

107.  901 

I'onisn 

rxi 

71.431 

1 

. 

Total 

392 

100,980 

385 

170,332 
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£»trancea,  chnraKces,  and  ratdi  doeumtnted  for  yMn  tnUng  Duimltr SI,  OBOmmd 


Bnlnnceii ... 
Clearajicoa... 

Toi.l 

eKsali  ducuui.'ii 


^1 


'  TheK  ainm'' ur>>  Moirlvl?  u  ngsnln  r«relgD  Teueli  udy.  VumcIs  anlTlBg  and  damriaxfau 
T  liomo-ilii;  wirtn  am  notoompijlpd  lo  enter  Kid  oleari  thonifore  the  OQmber  «  »boVB  lw»or&d  4< 
Jl  Imiladc  all  ilomuitic  veusU.     All  Cbe  tban  thhU  ore  of  100  toiu  and  npwanL 


The  ahuvi;  stulistica  a 
aPtiir  nmi'li  I'oiTfsiirjuilL'i 
ofiicials,  bj,rl>ut  maat^ir, 


Cape  Ptar  belouj   Wilmington, 
APrHOPElATED. 


■B;tUiiagDr|3,T!lB,D7tuiBud  arerU)  snrpliu  fond. 
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Cape  Fear  behw  WilmiHgion — Coutiuiiod. 


EXPEKDED. 


FiM-ul  yvur  ending  Juno  30 — 


I      your.       !  'A.ggregute. 


mtoi«54 

wri 

KTJ 

wn 

Ki 

MTS 

IWS 

U57 

MT« 

1«» 

IM 

1*1 

UC 

MB 

IH 

IW 

1« 

1IW7 

]««< 

1«W 

liiv 

lAl 


!  ^_ 

♦I'i'J. 

75. 

UK?. 

1>«. 

.!    R7. 

i:n. 
m::. 

11!». 

ir.!». 
«:.. 

77. 
Go. 


$359,  r>00. 85 


4:sii. 
11  J. 

MM. 

•J!H». 
.{7*. 
4«57. 
IMl. 

:»!». 

•I-  .1 

•J.'.  I. 

«■>'.<. 

!H>|. 


18 
4!» 

i:i 

VI 
71 
47 
01 
OG 

7:j 
\\\ 

4-i 
o:; 
rii 
:.i 
»<« 

40 
74 


H>2. 
177, 
"JH4. 
377. 
4(V:{. 

avj. 

719. 

HOG. 

9:i8. 
1,042. 
l.i:jl. 
l.'J14. 
1,^34, 
1.473. 
l.Oli'J. 

1,  G97. 
1.773. 
l.h.'^l. 

l.lHKl. 

'J.  Kr.'W. 

2.  i:-9. 


rii4. 

950. 

og:{. 

04K. 
712. 
1>77. 
M,l. 
941. 
40.»<. 
31*0. 
949. 
4(it<. 
107. 
li»ll. 

9ir.. 
o:;»). 
9J4. 

:.:!4. 


18 
07 
32 

4:> 

57 
28 
75 
7G 

H2 

48 
90 
l>3 
74 
25 
14 
47 
H7 
01 


FKEIOHT  TUAXSrOltTED. 


FLiM-al  year  ending  June  30— 


liTTO. 
]«71 
1»7:j. 
I-7i. 

lAVi 

W<7. 

li*A». 
IfVJ. 
1-«1 


TOHH. 


22<i,  000 


I 


32:..'il2 
340.  ri57 


Value. 


$13.  .^OU.OOO 
30.  i-86.  928 
]1.«)9.  491 

12.  r»<'o.  oot» 

17.210.  I.IO 
ir»  ::;;n.  (MM) 
10. 'X'o..  19:{ 
19.0;Vt.7::^ 
21.102.  1^9 
2'i.210.00l 
21,447.320 


L  20. 


IMPROVEMENT  OF  LOCKWOODS  FOLLY  RIVER,  NOimi  CAKOIJNA. 

This  stream  flows  into  the  Atlantic  12  miles  west  of  the  niontli  of 
the  Cape  Fear  River. 

It  is  navigated  by  three  small  vessels  from  its  month,  nbout  ii3  milc.^ 
by  river,  to  Lockwoods  Folly  Bridge.  Above  this  brid^^^e  iiiid  lor  ;ibout 
13  miles  below  it,  the  stream  flows  throngh  a  thickly  timlx'ird  s\vinn|), 
on  emerging  from  which  it  sweeps  in  the  reinainin<^  10  milrs  to  tlir  ocean 
in  large  ''oxbows''  back  and  forth  throngh  a  broad  marsh  boiindod  by 
piue  barrens  on  either  side. 

Its  navigable  part  is  midway  between  and  only  15  miles  iVoni  tlie 
rai>e  Fear  Biver  on  the  east  and  the  Waccaniaw  River  on  tlie  \v«'st, 
which  have  been  improved  by  appropriations  ajj:^re;,^ating  to  tliis  date, 
respectively,  $2,378,250  and  §77,900.  Jt  is  so  tortuous  its  iiavi;j:ablc 
length  of  about  23  miles  penetrates  only  about  Smiles  in  an  air  line! 
from  the  coast,  and  the  arable  land  npon  which  itseonimevee,  e\ee])tuig 
lumljer  and  naval  stores,  must  depend  is  r(»striet(Ml  between  tlie  sterile 
belt  of  sand  barrens  along  the  coast  to  tlie  south  and  the  extensive 
tracts  of  Bwamp  about  its  source.    (See  accompanying  section  from  the 
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map  of  the  State  of  Nortli  Oaiolina.)  Tlie  coimtry  bclwwii  It  and 
Cape  Fear  Eiver  is  Bparaelf  populated,  litM©  cipared.  IlttJe  otiltivd 
and  very  sandy  and  poor,  bat  tbe  dr>'  and  practicable  liiiid  wliicb, ) 
fe^  points,  penetrates  the  swaiiip  to  the  rivur  uii  its  other  (west)  ba 
is  said  to  give  access  to  quite  txlcniiiive  and  fertili'  fBitus. 

The  production  of  naval  stoj  is,  Miid  to  hnvp  iHt'ii  liirge  in  the  rei 
of  this  river,  is  there,  aselsewlnKMii  North  t'aroliiia.  now  in  decade 
from  the  approaching  exbnastJMii  ot  the  t'oreHtN,  Savannah baviugsi 
years  ago  supplanted  Wilmingiini  as  the  leading  market  for  naval  st^ 
in  tbe  United  States.  ^ 

From  a  point  aboat  7  miles  nbave  the  bridge  down  to  within  S 
of  its  mouth  the  widtli  of  tbe  liver  rangejn  trooi  about  70  to  about 
feet,  and  tbe  depth  of  its  channel  from  8  to  15  feet,  being  at  low  wi 
not  less  than  5  feet,  except  for  :il>oiit  '.WO  tV-et  ne:ir  Dixons  LanoB 
where  it  is  only  3.6  feet.  About  2,(M>U  feet  below  Dixons  Laodiog;  i 
3  miles  above  its  ocean  bar,  t]i<'  river  spreads  to  the  whole  widtl 
onefourtli  to  three- fourth 8  of  )>  niik'lK'twcen  the  pine  barrens  and ff 
with  an  average  depth  of  less  Oiati  I  foot  at  low  wiit<'rforl^mile4i 
mud  flats  and  beds  of  oyster  n>rk.  llelow  these  Qats,  which  arc ki 
»s  Cross  Rock  Shoals,  thechaiiii<>l  is  S  to  lli  feet  deep  at  low  ' 
1^  miles  to  its  ocean  bar.  On  the  biir  the  least  depth  in  its 
channel  at  low  water  was,  in  Jaiiiniry  and  Fobronry,  I'Sd3,  6,5 

The  mean  rise  and  fall  of  tb»  tides  on  the  shoal  witbin  the  bl 
about  3^  feet. 

Tbe  projectof  1887,  not  ainc«  modified,  in  to  dredge  a  channel  lOfi 
wide  and  7  feet  deep  at  low  water  tLnnigbtbeOros^  Hock  Shoal ta 
mit  vessels  to  draw  6  feet  23  miles  to  L()ckwood8  Folly  Town  Brt 
at  a  cost  estimated  in  1887  at  940,U00. 

During  tbe  liseal  year  ending  June  30, 1892,  a  cut  aggregatJtig 
feet  in  length,  40  feet  wide,  and  5  feet  deep  at  low  water  wasi 
paitly  through  the  shoals  by  the  removal  of  20,777  cubic  yards  of  oj 
shells,  sand,  some  mud,  and  a  species  of  shell  roek,  the  matoriall 
dumped  in  an  <>mbankinent  aloiigKidc  the  cut.    The  work  was  doi 
tbe  Atlati  ]>re(lging  Company  under  a  contract  etit<?retl  into  with. 
December  24, 18!)0,  by  the  officer  then  in  charge,  and  approved  Fe 
ary  7, 18M1.     Dredging  commenced  Jaiiuary4  nuA  ceased  FebroaJ] 
1892,  about  exhausting  the  approiniation  of  $5,000  made  by  tbe  " 
September  19, 1890,  the  only  snni  thus  far  appropriated  fcr  fi 
provemeut. 

To  connect  the  channel  6  feet  deep  at  low  water  below  the  i 
with  that  of  the  same  depth  above  them,  giving  a  continuous  cl 
of  not  less  tbaii  that  dcptli  from  the  ocean  23  mil^s  to  the  bridgl^ 
highest  point  to  which  tbe  river  has  hceu  navigated,  the  cut  Sm 
as  above  will  have  to  be  proltingeil  at  Cross  Rock  Shoals  1,60» 
down  stream  and  4,400  feet  iiji  stream,  and  a  cut  300  feet  bmtf 
bave  to  be  ronde  at  Dixons  lamllng  whwo  the  low-water  depQ 
above  statt^d,  is  only  3.5  feet. 

Tbe  aggregate  length  of  the  cut  when  completed  will  be  8,530 
andlfdi-edged  according  to  the  apiiroved  project  to  the  widtJi  « 
feet  and  depth  of  7  feet  there  will  siill  have  t(i  be  removed  21 
cubic  yards  at  an  estimated  cost  of  25  cents  per  cubic  yard,  v 
ing,  with  allowance  for  engiueeruig  and  contingent  expenses,  tol 
which,  witli  the  $5,000  hitherto  applied,  will  make  tbe  aBeren 
of  tlic  improvement  405,000.  ^^  ^ 

There  has  been  no  steamer  on  the  river  for  many  yewa,  and, 
vessels  now  navigating  it  arc  three,  an  follows:  ^^ 
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Tlie  .<hai'i)ie  Harce^l,  of  24.C1>  tons  lift  register,  tlu*  .sljari>ie  Xfotn/ 
Ann,  of  14.39  tons  nc*t  register,  and  the  schooner  ASamucL  ol'  17.r>tons  net 
resist  er. 

The  i^tniniel  can  carry  225  baiTcls  of  naval  stores  and  tlie  Xanrif  Ann 
ab*»ut  10  j'onls  of  wood,  and  both  ply  between  Loikwoo<ls  Folly  and 
Wihiiinj^toii,  making  a  ronnd  trij)  eaeh  in  abr»nt  a  week  or  ten  days. 
Tlie  Hnn-rfif  can  carry  abont  2S  cords  of  wood  and  runs  to  8outhport 
(just  within  the  nirmtli  of  the  Cape  Fear  IMver),  making  a  round  trijiin 
about  two  weeks. 

These  vessels,  it  is  said  by  the  master  of  tlie  XtDwy  Anu^  pass  with 
laeility  tlinmgh  the  cut  <lredged  as  abdve,  sailing  through  it  with  fair 
yf\\ii\  or  diilling  through  with  the  strong  current  in  the  cut  when  the 
tide  is  favorable,  or  poling  through  on  slack  water,  for  which  they  can 
wait  without  material  detriment  to  any  important  interest. 

The  cut  can  be  extended  entirely  through  the  shoals  to  a  tx^»tal  length 
of  H,r>3<>feet  with  juesent  width  of  40  feet  and  ju-esent  minimum  depth 
of  5  fret  at  low  water  by  the  removal  of  (a])proximately)  54,475  cubic; 
yards,  amounting,  at  an  estimated  costof.*i5  cents  per  cubic  yard,  with 
increase  for  engineering  and  contingent  expenses,  to  ><25,0(M),  making 
with  the  *5,<M)i)  already  apydied,  the  final  cost  of  the  imiu'ovement 
*W,<K)0.  providing  the  ?25,U<K)  be  apiU'opriat«^d  at  onetime.  If  the 
immey  be  appropriated  and  applied  in  instalments  the  cost  will  be 
ranch  increased. 

June  :;m,  189i»,  on  the  0,2(K)  feet  of  shoals  still  to  be  dredged,  for  a 
distance  of  4,50(1  feet,  the  depth  of  water  iit  low  tide  does  not  exceed  1 
fo<Jt. 

If.  after  considering  all  the  foregoing  facts,  it  be  the  i)urpose  of 
the  Government  to  ccuitinue  this  improvement,  it  can  be  efl'ecte<l  with 
least  expense*  by  applying  ^825,000  in  one  contract  to  the  completion  of 
the  channel  40  feet  wide  and  5  feet  deep. 

Tlie  details  of  the  work  are  given  in  the  appended  report  of  Mr.  I]. 
I).  Thompson,  assistant  engineer,  who  has  laithfully  and  etliciently  ex- 
ercised its  immediate  supervision. 

The  river  if*  iu  the  collection  district  of  Wilmin^itoii,  N.  C. 

Money  statement. 

Jnly  1, 1H91.  balance  iinexpeiided $l.<>«n.  10 

•luTip  30, 18Uli,  amount  expended  during  lisral  yrar 4,  !M  1.  ;"»1 

July  1, 1892,  ]»alance  nn(*x]M*nded \\T*.{^ 

AmoQnt  ap]pro]iriatcd  l»y  act  approved  July  13,  1SJ»2 ;;.  (k m >.  (H) 

AjDount  availulile  for  fiscal  year  ending  June  iW,  1893 ;{.  n:;r..  ()S 

(Amonnt  (estimated  in  1887)  required  for  rompl«»tion  of  exist  in;r  ]>n»j<Mt.     '^'l.  noo.  no 
AiO'Hiiit  that  can  be  profitably  expended  in  fiscal  year  ending  Juiu- 30, 1S<»1     i.'5, 000.00 
!^nJ»uiitted  in  compliimce  with  requirements  of  sections  2  of  river  and 
harbor  acU  of  1»66  and  1867. 


BEPORT  OF  MR.  E.  D.  TIIOMPSOK,  ASSISTANT  KNGINEER. 

Unitkd  Statks  Kn«.ini.kk  OrrirE, 

JVihiiiiiiilon,  y,  (\,  JnnniO,  1^92. 

MaJ'^R:  I  harp  the  honor  t<>  Hubmit  the  followinj;  report  on  tl»e  inii)rovt'in«Mit  of 
L/H.kwoodfi  FoUv  Kiver,  North  Carolina,  for  thr  fiscal  year  cndin.i-  .Iiine  30   isi»2. 
Up  to  Juno  30j  1891,  no  actual  work  of  improvement  had  been  begun  on  this  rivor. 
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The  main  obstniction  to  the  Davigation  of  this  fltream  is  found  in  an  aggnntioBi 
oy8t<>r  rorkH  and  an  extensive  mud  flat  commencing'aboat  1^  miles  ftom  tn6  0os( 
bar  and  extending  upBtream  abont  li  miles  to  the  marshes.  This  mad  flatandrai 
barricade  in  designated  as  Cross  Rock  Shoals.  It  has  a  width  of  from,  one-half 
three-tjnarterH  of  a  mile,  and  carries  an  average  depth  at  low  water  of  less  than 
f(»ut.  Above  the  8hoal  the  river  is  contracted  to  a  width  varying  fh)m  70  to  200  f 
and  iH  from  8  to  15  feet  deep,  excepting  at  a  point  near  Dixons  LiEuading,  ahonti,. 
fei^t  above  CroHS  Kock  Shoals,  wiiere  the  deptli  is  only  3.5  itset  over  a  distanes 
about  'M)0  ftet.  Bcluw  the  shoul  the  channel  is  firom  5  to  12  feet  deep  at  low  wri 
aH  far  ao  the  bar.  The  bar  channel  is  somewhat  obstructed  by  two  wredkSy 
coni])arati  vely  easy  to  enter  by  such  vessels  as  now  navigate  the  river,  its  low-*^ 
depth  being  5.5  feet  as  determined  by  soundings  taken  from  the  dredge  while 
in^  in  and  out  in  .January  and  February,  1892. 

The  ])roJect  of  1887  proposed  to  secure  a  6-foot  navigation  at  low  water  from 
bar  t'b  Lock  woods  Folly  Bridge  by  dredging  through  the  Cross  Rock  ShooL  '' 
operations  of  the  past  year  were  the  beginning  of  work  nnder  this  prfl||eeii 
dredging  was  carried  on  under  a  contract  dated  December  24, 1890,  with  the  Ati 
Dredging  Company,  of  Wilmington,  Del.,  and  covered  the  appropriation  mads! 
the  river  and  harbor  act  of  September,  1890.  Under  this  contract  the  dredge 
commeneing  .lanuary  4  and  finishing  Februaij  2S,  1892^  removed  20,777  cnbfi  ] 
of  material  from  a  single  cut  2,530  feet  long  of  the  specification  dimensions  of  4fl 
bottom  width  and  5  feet  depth  at  low  water,  the  cut  extending  fit>m  then 
depth  of  5  feet  below  Wild  Horse  Rock  to  the  same  natural  depth  above  Gonoa! 
the  distanee  dre<lged  being  approximately  one-third  the  entire  length  of  the  _ 
The  excavated  material  was  deposited  in  embankment  on  the  west  side  of  flw 
the  crest  of  the  dnmpago  being  fully  50  feet  fh)m  the  edge  of  the  cut  and  ti 
about  8  feet  above  low  water.  During  the  progress  of  the  work  a  break  150  iSBSit ' 
occurred  in  the  duuipage,  about  1,400  feet  fh)m  ito  south  end.  A  consideraUa^ 
ume  of  wat^r  passes  through  this  break,  but  no  filling  of  the  out  has  taken 
The  dredju:ed  cut  is  so  located  that  the  dumpa||^  from  it  forms  a  training  wall 
Genoa  Point,  where  it  connects  with  the  shore  line  down  to  the  marsh,  oppoilto' 
Horse  Rook.  The  efiect  of  this  wall  is  the  development  of  a  strong  tioal  < 
with  a  scouring  power  sufiiciout  to  move  oyster  shells.  The  material  exo 
proved  to  be  a  mixture  of  oyster  shells,  sand,  some  mud,  and  a  species  of  ahell 
very  hard  to  dig  and  diHicult  to  blast.  Where  the  bottom  and  sides  of  the  eat  i 
sist  of  this  roek  little  erosion  can  be  looked  for. 

While  Ihr  eh.'inncl  was  nominally  dug  to  5  feet  depth  and  40  feet  width,  it ! 
pnietically  (>  to  8  feet  d«.-pth  and 45  to  50  &et  width,  the  contractors  choosing  to  n 
It  of  the  latter  (limensi(»ns  on  account  of  the  danger  of  dumpago  flowing  oaok 
the  cut. 

The  work  (loiic  by  the  contractors  is  characterized  throughout  by  mach 
iiess  :ind  thoroughness,   and  they  are  especially  to  be   commended  for  the 
Amount  of  v(»Iuiitary  dredging  at  WMld  Horse  Rock  outside  the  limits  of  the  oat> 

During  the  yrar  a  minor  survey,  having  for  its  object  the  furnishing  of  date; 
the  further  prosecution  of  work  was  made  from  Dixons  Landing,^  above  Croas'^ 
Sho.-ils,  al)(>ut ;]  miles  down  the  river  to  the  bar,  this  survey  embracing  alJ  poi 
of  the  t;roHs  Rock  Shonl,  through  which  dredging  is  to  be  carried,  and  the  dia 
below.  A  general  inspection  of  the  river  from  8  miles  above  LoCkwoods  Folly  Bii 
Itridge  to  the  shoals  was  alHo  made  in  May,  1893.  This  inspection  showed  that  t  ~ 
the  <lnni])a^e  is  gra<lually  wasliing  down  to  high-water  level,  the  cut  is  deeper 
when  <lng,  an<l  tin;  channel  on  tlie  whole  steadily  improving. 

To  secure  a  contiinKMis  5-fo()t  channel  from  the  bar  to  £ockwoods  FoUy 
there  still  remains  to  be  dredged  1,800  feet  from  deep  water  at  Round  Rock  to 
southern  terminus  of  the  cut,  4,-100  feet  from  the  northern  terminus  of  thecal^ 
deep  water  in  the  mnrshrs,  and  800  feet  across  a  shoal  in  the  marshes  near  Dixi 
Landing.    At  tlies(>  localities  the  pre.sent  average  chanucl  depths  are,  respectivi 
8.5,  0.7.  and  8.!")  t'nQi.     To  <lre<lge  a  channel  40  feet  wide  aud5  leet  deep  at  low  — 
thrt)ugh  tlio  above  shoals  will  recpiire  the  removal  of  (approximately)  54,475 
of  material  at  an  estijnated  cost  of  $25, (KK)  to  cover  all  expenses  if  the  work  i 
done  nnder  a  single  a|)proi)riation;  to  secure  a  channel  of  100  feet  width  will:< 
quire  the  remov.'il  of  (approximately)  18r),is7  cubic  yards,  at  an  estimated  OQli ' 
$55,000  if  the  work  can  be  all  done  under  one  contract.     The  present  needs  of 
gation  do  not,  lu)wever,  seem  to  justify  the  expenditure  of  more  than  enough  to' 
]dete  a  channel  of  same  dimensions  as  that  already  begun,  while  the  econoi 
l»ro8ecution  of  work  will  be  best  attained  by  a  single  appropriation  of  $2!L0Q 
complete  all  work  on  this  river  for  several  years.   Any  less  sum  will  faU  to^ve 
satisfactory  navigatitui,  and  the  nature  of  tlie  im]»rovement  is  such  that  no  pnOi 
benctit  w^ill  result  until  the  work  is  com])leted. 

No  steamers  ply  on  this  river,  the  navigation  being  entirely  confined  to  aail 
Information  regarding  them  has  already  been  forwarded  to  you. 
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TliA  eX(Mi>il>IurM  of  tlte  yn:ir  bavo  boenTor  dredging  in  river,  M, 796. 76,  u follows: 

iKOgiag  SO.TT!  yania,  nta0e««nt8 M.  155. 10 
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Tory  Rdpcctfully,  your  obetlic at  servant. 
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arebaMil  mainly  npon  reports  nf  Assistaiit  EiigiiiPor  E,  P. 
MM  utter  much  coixespoDdunce  and  eoovematioTi  with  Btoamboat  nap- 
its,  ciutoiD-hoiiBe  olBciala,  and  prouinDDt  ihippen  and  meri:hHnta. 

Leckaooda  FeUy  River. 

September  19,  ItlM  .". Jo.OOO.OO 

lal  jeAi  ending  June  30,  1691 19  81 

-'-'  during  liical  year  ending  July  30,1691  (7,000  totisj..  50,000.00 
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mPEOVEMENT  OF  YADKIN  RIVEK,  NORTH  CAROLINA. 

ETb»  Tndkin  and  tbe  Great  Pedee  are  one  river  which  flows  from 
sBhie  Ilidge,  in  nortliwe'Sterly  North  Caroliiin,  about  46u  mill's  to 
bjnir  iisiy.  in  Sonth  Carolina.  It  is  called  tlio  Great  Pedee  from 
e  bay.  abuiit  194  miles,  to  the  botindury  between  the  two  Status,  and 
B  VadkiD  tht^ue«  to  its  source. 
BiFhnOreut  P^dee  is  navigable  for  boats  di-awiug  3^  feet  throagh- 
iT  to  Cheraw,  1!W  miles  from  its  mouth. 
I  T;)dkin  ii*  described  as  "a  swift, turbulent,  and  unnavigable 
Ita  valley  i»  lerlile  and  abounds  in  mineral  wealth." 
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Tlie  praject.  of  187it  was  to  secure  a  miiiimani  <l(!ptli  ol  2J  tiM.'t  at  or- 
dinary' stages  niue  moiitlii^  aiinually  tlironglioiit  tlio  &U  uiik's  nest 
above  tlit  railroad  bridge  at  Salisbury  by  building  wing  dams  uml  tiidii 
ing  walls,  and  by  cntting  throngh  rock  ftnd  gravel  bars,  at  an  •"•Miiki 
tedcoatol"$4IIO,(K)0.  Tlie  present  projetit  (of  lt*87)  is  to  rt^siiid  ilm 
fort-going  work  to  the  33  mites  next  above  the  railroad  bridge  at  Salis 
bury,  tbe  eoft  of  wliieh  is  estimated  at  *I07,IK)0. 

Between  the  33  miles  of  rjver  under  iniprovenient  and  ChHraw,  the 
head  of  navigatiou  tironi  tide  water,  there  intervenes  a  section  of  tlut 
river  111  miles  long,  coutnituug  many  shoaln,  rapids,  and  lall^  whietu 
entirely  preclude  iiuy  itttempt  to  make  it  navigable.  The  jiart  of  the 
Yiwlkin  under  improvmeiit  by  the  United  States,  tiierefore,  not  only 
lies  far  within  the  State  of  North  Carolina,  but  is  far  remote  from  any 
navigable  channel  conueotcd  with  tide  water,  and  constitutors,  by  the 
definition  of  the  8a|)remo  Court  of  the  lTnit«d  States  (Treasury  Uwi- 
sionsKJia  in  1873,  437(1  in  1880,  Navigation  Laws  of  Che  United  Stflti 
1886,  page  150),  navigable  witter  of  the  Stat«  of  North  Caroliuu  in 
ti'adistinction  from  the uaWjcable  waters  of  thii  I'nited  States.  whiuU 
court  defines  to  "form  lu  their  ordinary  uondition,  by  tiieinsi 
uniting  with  othei'  waters,  a  ranliiRiied  highway  nver  which 
is  or  may  be  caiiied  on  with  othor  8C»t«i  or  foreij^ u  countries  iu  thei 
tomary  modes  in  whiih  «nfih  vomBnerci;  Is  eondnittod  l»y  waier.'* 
part  of  thti  Yatlkin  under  hnpniveutent  doe*  not  forw  uy  Ufifijf 
uniting  with  otlier  wiiIitr  sui'h  a  eontiiiiicd  blKbwav. 

IJuringtlie  flsail  .v.;ir  ending  .hine  S».  1892.. 'W''- 
have  been  built  and  L'lii.t  cnl>'-  '■  ■• ' 

The  work 
exjMinditnre 
it,  And  it  liai 
eight  months 
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Aiuuuut  availabla  fur  Usual  year  ending  June  UO,  1893.. 
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IMPBOVEilEXT  OF  HARBOR  AT  GI:o1J(;I:TO\V\,  SOl'TII  CAROLINA. 

^eo^getown  Harbor  is  that  part  of  tlie  8:nij[>it  Www  at  Genr;r<'towii 
.  iminecliately  above  the  bar  at  the  (.•ontlunireorthc*  river  wirli  Wiii- 
f  Bay.  It  is  about  li'O  yards  wide,  with  a  rliannel  di'jith  of  10  to  ."57 
;  at  oidinar^'  low  water. 

I  mile  above  the  month  of  the  Saiiipit  the  ])ay  receives  at 
Mie  Pedee  and  Waeeainaw  rivers. 

"own  is  about  15  niih^s  from  tlie  oeran,  is  a  railroad  tii  minus, 
>alation  of  2,557  in  LSSO  and  of  i*,si»5  in  LSIJO,  and  is  th<*  sea- 

II  the  traffic  (m  the  thre.e  rivern  and  tlH*ir  lar^e  tiibntai ies. 

a  1881  a  survey  with  estimate  of  tln^  cost  of  imijrovin^rtlieen- 
the  Larbor  was  made,  xnirsnant  to  the  act  of  rJniu*  14,  isso, 
in  the  chaiuiel  on  the  bar  at  the  entrance  to  Winyaw  Ilay  was 
feet  at  mean  low  and  about  1-  feet  at  lii;;rh  watiT:  tlience  uj) 
Bay  to  the  bar  at  the  mouth  of  tlie  Samjiit  tlien*  was  a  channel 
C  leas  than  13  feet  at  low  water,  but  upon  the  latter  bai-  only 
onlinarv  low  water. 

oject  of  issi,  not  sinee  modified,  was  to  ilredj^e  a  clunmcl  2(M) 
e  to  the  depth  of  12  feet  at  onlinary  h)w  watiT  2.s."i0  Wcx  in 
uTou^hthe  shoal  at  the  mouth  of  the  Sam])it  Kiver. 
J  cost  was  then  estimated  at  J5l4.l5I.9-l  for  dred«^in<^  "sand  and 
id  mixed  with  mud"  found  on  the  bottom. 

The  conmieneement  of  dred^in*^:  and  examination  that  followed  it  re- 
aleil  in  the  projected  channel  alar;i:e  number  of  cypress  stiinii>s.  whii  li 
ickly  covered  the  lower  part  of  the  shoal  an<l  increased  tlie  co.st  ot' 
e  improvement,  as  estimated  in  IS81>,  to  $44  5<M), 
Nineteen  tbousiind  dollars  having  been  appropriated  {•'?7,0(H>  bv  tlie 
•t  of  August  2,  i882,  and  812,0(M)  by  that  of  July  5,  is.sii,  died-in.u 
as  commenced  in  December,  1884. 

To  June  30,  1891,  a  channel  12  feet  deep  had  been  dredged  entinly 
iroii^rh  tbi'  bar,  with  a  minimum  widtli  of  tSO  feet,  inci'eased  tor  a  \n\\t 
r  it*  lenjrth  to  1(K)  feet. 

Tiider  contract  entered  into  l)eeend)er  24,  ISiK),  with  1\  Sanford  Koss, 
lesmii  of  ?«S,Ol)0  appropriated  by  the  act  of  Sei)te]nl)er  P.MSIM),  was 
>j«lied  t-**  dredjiinjr  and  redredj;:inf^,  which  commenced  Novemhei-  17 
id  ended  Decrember  11,  1891.  The  details  of  this  work  are  lully  j^iven 
the  ajipeiided  report  of  Mr.  lieid  Whitford,  the  very  ellicient  as- 
taut  engineer  who  has  had  its  immediate  supervisi<m. 
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June  30,  1892,  tiie  misimum  width  of  the  channel  dred£«(I  to  t 

depth  of  12  feet  through  the  bar  ia  130  fiwt..^, .  .<-^^-.— ji^  ■-■ 

Georgetown  ia  a  port  of  entry.  ■  '  ^'^^  "    .  "  fll 


Amannt  »VBiUbl«  for  flsoal  rMT  ending  June  30, 1893.. 


BZPOBT  or  HB.  BUD  WBITVORD,  AeSUFTAST  KNetNKEB. 

Ummt  8TATS0  Smoinkks  Omoi^ 
0«orf«fcMm(,  5.  C,  Ja^SO,  H 

Major:  I  have  the  honor  to  make  tlie  foUowlDX  report  npon  liftruw  »t 
towu,  8.  C,  for  fiscal  year  on89l-'93: 

Survey: — Unring  Ootobei  and  November  lut  a  anrrey  was  mads  of  the  dredi 
gronoc!  at  mouth  of  the  Sampit  River.  Hap  of  same  has  already  been  forwardw 
your  office. 

Coxtraet  icork. — P.  Bauford  Boss  b«gaD  dind^ng  nnder  his  oootract  Novembtf 
18S1,  and  contiiined  to  the  lltt  of  the  fultowing  month,  when  the  dredge  was  4 
drawn  owing  to  the  exhaoetioD  of  the  Appropriation.  Dnrisg  the  time  thw4' 
remoyed  from  tbe  ohaunel  nndor  procuBH  of  improvement  1S,448  oubio  yards  i 
and  mud,  1-12  oypreas  Btamps  meiisuring  altogether  300.-8  feet  in  diamoter,  atd 
logs  meaauriog  altogether  21  feet,  thus  dcepeninglo  12.S  feet  deep  at  low  in 
3,310  feet  40  feet  wide;  2,600  feet  20  feet  wide.  This  added  60  feet  bo  the  fan 
width  of  the  upper  2,300  feet  of  chRonel  and  20  feet  the  remainiog  dietanoe  of 
feet  to  deep  wnter  in  Wiuyaw  Bay. 

The  least  clear  width  of  the  dredged  ohanuel  is  now  130  feet.    The  eai 

the  cutting  h!id  filled  in  some  since  tbe  dredging  of  18S9,  so  that  ita  available  If 
was  contracteil  from  110  to  about  75  feet  at  several  points.  This  waa  redradga 
that  now  tbe  cbannel  is  in  better  couJiiion  than  it  has  been  at  any  previona  -*^" 
Tbe  cost  of  work  waa  greatly  iutreuseil  by  the  unusual  nanber  of  oyprern  al 
and  logs  encotmteied  aud  removed.  Tbe  progress  map  for  Deceubu',  1861,  i 
the  work  completed  and  that  Itfc  tu  be  done. 

Conunerce. — It  is  well  known  that  the  advantage  to  be  derived  by  afalppiiui 
this  improvement  is  that  vessels  will  be  enabled  to  leave  Qeoigetown  at  dno' 
water  aud  cross  tbe  bar  16  milua  distant  on  the  next  high  wal«r.  As  it  haa~ 
case  before  any  work  was  done  by  tbe  General  Uocemmont,  vessels  were  oonn 
to  leave  this  place  at  high  water  in  order  that  tbe;  might  cross  the  ahoitl  £i| 
which  the  cbaiiTiol  is  now  being  dredged.  This  airaugement,  of  caurae.)iio 
them  to  the  bar  after  high  water,  and  too  late  to  go  to  sea  on  that  tide.  Ths  X 
was  that  they  had  to  wait  forthunext  high  tide.  Snob  delays  have  been««r]r: 
ing  and  extremely  expensive.  They  are  now  avoided  by  the  exiatenoe  of  tb»| 
dredged  channel. 

The  accompauyiuK  commercial  Htatlstlca  were  collected  through  the  Swdai 
Board  of  Trade,  witn  the  aid  of  Mr.  W.  D.  Morgan,  chairman  of  theeommm* 
mittee  of  that  liody.  Mr.  Morgan  says  he  considers  the  flgares  correct, 
ftom  him  scut  herewith  oxplalus  itaeif.     One  stcauer  has  been  bnil^  bntn 

on  aliueof  tranaportatiou.     Tliia  now  line  will  he  established  somewhat  If. 

year.    The  Clyde  atoamabips  have  run  regularly  ami  profitably  to  Now  Ttttk, 
nanal  river  steamers  and  Charlesldu  liir-i  oi  sli-iiiuurr..  tufXi-iliiT  with  seagoi — 
ing  vessels  have  been  operated  with  great  regularity  and  dispatch.    Tha  b 
fhctories  have  been  profitably  operated  duriag  tbe  year. 

lu  the  calendar  year  of  18w  the  commerce  amounted  in  the  aggregata  ta.1 
mately  lftT,&21  tons,  in  1889  it  was  about  196,751  tons,  in  1890  Itwaa  2U,M> 
1891  it  was  346,082  tons.  This  ahows  an  inoreaseof  87,561  tona  over  tliat  atll 
■n  Inoreaae  of  3,434  tona  OTet  that  of  1890. 
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lliiaeeompaxiying  ftUtement  of  shipping  was  ftimished  by  the  oustom-lionso  ool- 
ledor  of  this  place. 

Uj  thsnks  sre  due  to  employes  nnder  this  office  for  cheerful  performance  of  their 
datMfl. 

Veiy  respeotfally,  your  obedient  serran^ 

EEID  WlilTFORD, 

AasUtant  Engineer, 
Mi{.  W.  S.  Stanton, 

Car]^  of  Engineers,  27.  S.  A, 


COMMERCIAL  STATISTICS. 


Hw fommerce  for  the  year  ending  December  31,  1891,  is  estimated  as  follows: 


Class  of  goods. 


Citm  and  prodnctii . . 

{f^»Moek  and  produci 

J^orsteTB,ete 

'mlitorM 

labtrand  Drodact<« 

GtMnloMroDaDdUr  . 

"    Urn 

Ibtal 


Exports. 


$S40.000 

415.000 

3,000 

750 

100.000 

1, 273. 750 

602.000 

1.000.000 

120,000 


Imports.        Totals. 


$3. 400,  OOO 


4,654,500  j  3,400,000 


1640, 

415. 

3. 

100. 
1. 273. 

6»)2. 

5.000, 

20. 


000 
000 
OOU 
750 
000 
750 
OOU 
UOO 
UOO 


Tonnage. 


Tonn. 

4.000 

4,Gtr> 

60 

4 

4,000 

46,  30:( 

60,  P70 

125,  OOO 

80 


8,054.500  I      215.082 


Giiii  orer  last  year:  $59,550;  tons,  3^434. 

Tnnsportation  lines  established  during  year:  None. 

The  above  statistics  are  based  mainly  apon  reports  of  Assistant  Engineer  Keid 
Whitford,  made  after  much  correspondence  and  conversation  with  Rteainboat  cax)- 
tiUH  and  agents,  cnstom-hottiBe  officials,  and  prominent  shippers  and  uierchautd. 

•  Oeargetown  ffarhor,  South  Carolina, 


APPBOPRIATED. 


Date. 

Myiim 

lflCait».lfl52 

Aibrtllbn 

<i$l.l«4 

ii.iwe 

ii,iau 

U.1SM 

*  Not  used ;  tamed  over  to  surplus  ftind. 

t  Balance  of  |0.03  tnmed  over  to  aarplus  fuud 

EXPENDED. 


Amount. 


*$1. 000 
t:i.  000 
7. 000 
5,000 
5.000 
7.500 
8.000 


Aggregate. 


$:j,000 

7.  0(M» 
1L»,  000 
17. UOO 
•J  I.  ,'>00 
32,500 


mtousi 


Fiscal  year  ending  Jnnf«  30— 


£2(a02 76 


$8, 43:{.  85 

3. 552. 19 

4. 6:{0.  46 

211.«0 

7,  iM).-'.  :}3 

■A  t.  Mi 
08.10 


Aggregate. 


$2, 0<)0. 07 
A.  433. 85 
11. 98fi.  04 
16,  62L».  50 
16.834.10 
23. 84*2.  &H 
23, 877.  57 
23,935.73 


•w         ■  t 
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»>:ii:i 


REPORT  OF  THE 


VlMal  7«yr  ending  June  M— 


188S. 
1885. 
188». 
1887. 
1888. 


uo^aet 


1880. 
1891. 


■|- 


IA$i  of  veMfIt  ply^  MwMii  Gf0or#e(oi0ik  5.  C,  mtiA  c4km'  99tU 

DeemAer  3X,  IS9JL 


4iif*faitf  ^ktf  fi^MI 


iJTMDCt. 


tonnago. 


KOMbV*^ 


SUamer$. 

Pawnee 

FanlU 

Beneftotor 

Croatan 

Planter 

JofanM-Ckde 

Magfrie 

Driver 

Ruth 

TwoBiotben 

Wm.  P.  Congdon — 

8.  S.  Brewster 

Einma  A.  Twiggs. . . 

Mttjfgie 

Jftuie 

Kniina .  .*. 

Wni.  C.  Turner 

Fearless 

Merchant 

Henry  Lloyd 

Total  steaniora 


SaiUng  vMtels. 


MattieMay 

B.T.IInwird 

Waccainaw 

Hattio  1-..  Shecth  . . . . 
Anna  M.  DiokenHon . 

JolinH.  Cannon 

Ann  E.  Valentine. . . 

Edgar  C.  Ross 

Eleanor 

MyraW.Spear 

Nellie  Floyd 

Jan.  B.  Anderson  . . . 

Henry  D.May 

John  C.  Gregwy 

•T.  H.  Woodhouse  .  -  - 

James  Ponder 

Edna  and  Emma 

Jas.  Waples  Ponder . 
Geo.  R.  Congdon  — 

Percy  and  Lillle 

Anna  V.  Lamson. . . . 

Dellie  Gordon 

Rover  Kf llingham  . . 
Percy  W.Soball .... 
LinaCKaminski... 
Robert  A.  Snyder. . . 

JohnW.Hall. 

A.  S.  Rudolph 


858.25 
482.48 

848.65 

880 

488.18 

818.41 

279.20 

11L08 

88.85 

97.87 

84.48 

50.01 

16.70 

72.63 

17.21 

19.86 

28.86 

18.02 

406.55 
13.01 


5,046.22 


106 
373 
436 
250 

2or» 

220 
:i00 
380 
340 
148 
435 
155 
264 
:i60 
275 
258 
174 
234 
435 
478 
321 
225 
300 
228 
421 
857 
329 
850 


Kew  York  via  Wttnriagton. 

>..... do.... ■>••*•■•>* •••■•>• 

Cbarieaton 

CherAW 

OoBwaj 

do. 

.•••..do. ••>■•> ■••.■^■^■■••. i 

BlaeklCli^pa 

Smithalrais  and  Bur 

...... do  ••.■.... 

Black  Minfo 

Tribntariea 

BnokavOie *. 

Tribntariea 

North  Island 

Tribntariea 


yrwOAf. 


Bo. 
Twkea 


Do. 


■* 

i 


Do.      "^ 
Do. 


Cberaw 

TribntariM 


TwkeawoA 
Three  tlmno 
TwioeawMit 

Dtu 
BMly,ei^a 

ifloyeir. 
Onoeaweck. 
DaUy.eiglitai 


New  Tork 

do 

do 

New  York  and  Philadelphia... 

do 

New  York , 

West  Indies 

New  York 

do 

Boston ^. 

New  York 

do 

Bangor *. 

New  York 

do 

Philadelphia 

Baltimore 

New  York 

do 

do 

do 

New  York  and  Boston 

New  York  and  Savannah 

New  York  and  Baltimore 

New  York 

Wilmington 

New  York 

do 


MoBti4j, 


Da. 


Do. 

1 

Do. 

r 

TwIooajMk 

HontUj: 

Do. 

Da. 

1 

Da. 

% 

Dob 

'  rH 

Do. 

■  1 

Do. 

/ 

OambkiBbam 

Do. 

■• 

Do. 

i* 

K<mfl4r. 

■ 

<^^**< 

Do. 

^  .- 

Do. 

■  ! 

ThnotlH 

ymm 

teeo  !&«•«■ 

OMOlmtft 

Dfft. 

St^ 

::.^ 

i*. 
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List  of  resseU  plying  between  Georgetown,  S,  C,  etc. — Coutiuued. 


Xamen. 


SmOiny  ve4»elJt—Ct*niinncA. 


ItteH.  Lister 

A.Bali 

▲IfaretUS.  Siure 

Iva  A.  DannAn hover  . . 

'WiUimm  T.  Parker 

JcueW.SUr 

Tbfliftaa&MAy 

Anie  Aninlie 

GtocKe  Churchmao — 

AMw  H.  Ghern 

HoTT  U.  Chaui1>erliiin 

SmwI  W.HaU 

StU 

iBwon. .!!*!'..!!..*!.. 

UwinA.Gaiikill 

lUry  U.  Brockawav . . . 

ViukMcIkonnell..' 

Wwird  W.  Youuz 

MIfcSLDerbv...: 

5«MorrGray 

Jmw 

nwpfdtT 

i«>gfrlbir 

Bitywx 

•Tiirf ;.■;. 

Wijyih 

J?7ofJ*cka0nTille... 

*iP<»l«biMU» 


Net 

tonnage. 


313 
450 
241 
*J50 
170 
292 
213 

281 
239 
233 
806 
5Ci 
300 

33:{ 

500 

2et 

399 
:i98 
HBl 
IW) 

iG.es 

15.41 

Zl.72 
18.60 
18.16 

337 

755 


Buuning  to— 


XamWr  flf  tripn. 


Xew  York 

do 

BoHton 

New  York 

do 

do 

rhUadelphia 

Darien 

Philadelphia 

New  York 

do 

do 

Beaufort 

New  York 

do 

do 

Philadelphia 

Baltimore 

New  York , 

do 

North  Carolina 

C-barleston  and  Sant(><' 

Santce 

North  and  South  islaiiflK 

Miirrill  InM  

North  J  Aland 

do 

Baltimore 

Black  River  and  tribiitarieH . 


Once  in  thre^  niontiiH. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Once  in  two  raonth-«. 
Monthly. 
Once  in  two  month >. 

Do. 

Do. 

Do. 

Do. 
(^cc  in  four  months. 

Do. 

Do. 

Do. 

Do. 
,  Do. 
Twice  a  week. 

Do. 
Daily. 

Once  a  week. 
Semimonthlv. 

Do. 
Three  timea  a  year. 
Once  a  week. 


Total  Mi Un ^  vt^aels ...      15, 539. 54 


L  23. 

IMPKOVEMENT  OF  WINYAW  BAY,  SOUTH  CAROLINA. 

^Rie  entrance  from  the  ocean  to  this  bay  is  about  45  miles  northeast 
frwn  Charleston  and  about  71  miles  southwest  by  west  from  the  month 
of  tbe  Cape  Fear  Eiver. 
At  its  head,  about  12  miles  from  the  entrance,  the  bay  n'ccives  tlie 
"accamaw,  Pedee,  and  Sampit  rivers;  it  is  also  the  commeicial  outlet 
of  the  Saiitee  River  through  Mosquito  Creek  and  Moscjuito  Creek  ( •anal 
fttt  to  connect  the  bjiy  and  river  and  avoid  the  extensive  shoals  oft*  and 
^thin  the  mouths  of  the  latter. 

These  four  rivers  with  their  large  tributaries  are  reported  to  flow 
^'^wngh  an  exceedingly  fertile  farming  country  and  to  be  bordercMl  hy 
extensive  forests  of  valuable  timber. 

The  Waccamaw,  Santee,  and  Pedee  rivers  flow  entirely  across  tlu* 
State  of  South  Carolina  and  drain  a  very  large  part  of  its  area. 

The  old  colonial  settlement  of  Georgetown  at  the  iinrntli  of  the  Sam 
pitBiver  ha\ing,  bv  the  United  States  census,  a  population  of  2,r>r>7  in 
1^,  and  2,895  in  1890,  is  the  onlv  town  niMui  the  bay. 

There  are  thi-ough  the  ocean  l)ar  two  piin«.*ipal  channels  about .'^  miles 
apart,  with  changeable  depths,  namely,  the  Main  (soutlieily)  Cliannel, 
aiJtl  the  Brittle  (northerly)*  Channel.     By  the  surv(\v  <»1  issh  the  depth 
at  mean  low  water  varies  in  the  former  from  7  to  0  feet  and  in  the  lat- 
ter from  (>  to  8  feet;  within  the  bar  the  entrance  to  the  bay  had  at  its 
tibt»at  a  width  of  about  4,000  feet  with  an  average  depth  of  21  maxi 
iDum  depth  of  30  feet.    From  within  the  entrance  to  the  head  of  the 
bfty  vessels  conJd  draw  12  feet  at  lowest  tides. 


.  1188   BBPOKT  OF  THS  CaiRP  OP  ENOmERRB,  X3.  S.  ARMT. 

FuTSnaDt  to  the  aot  oS  5vly  5,  1884,  the  Wr  wna  Rurveyed  luid'j 

S reject  for  its  improvement  Submitted  by  the  ofgcer  then  in  charge  | 
BOTiaiy,  1886.  ] 

This  project  was  oouBlder^  and  approved  by  a  Board  of  EugioQl 
OlHoers  convened  pBTSnant  to  the  a«t  of  Aufriist  ll,  1888,  who,  in    '    ' 
report  of  December  24, 1888  f  Aunnal  Keport  Ohief  of  Enyiueors,  «: 
page  llU)t  recommended  tlie  mnstructioa  of  a  oortli  aad  south  Jel 
the  sontb  jetty  to  be  built  first. 

The  Chief  (rf  En^neers,  April  11, 1889,  approved  this  report,  exi 
ing  the  order  of  budding  the  jetties,  aud  directed  that  the  north  ji 
be  built  first. 

The  projectof  1885,  approved  as  above  by  the  Board  of  Engineer 
fleers  in  1888  and  by  the  Chief  of  Engineers  in  1889,  is  to  increMe  . 
depth  of  water  to  about  16  feet  at  mean  low  water  in  Bottle  Channel' 
building  to  the  height  of  8  ffeet  above  mean  low  water  to  the  18-f 
carve  a  north  jetly  10,700  feet  long  from  North  Island,  and  a  so 
•  jetty  17,500  feet  long  ftom  South  Island  across  the  Main  Channel, 
jetties  converging  to  4,000  feet  at  the  18-foot  cmre,  at  a  total  estii — 
cost  for  the  28,200  feet  of  jetties  of  $2,500,000. 

The  first  appropriation,  1^  the  act  of  August  5, 1886,  of  tl8,7S0  ^ 
inadequate  to  the  advantageous  prosecution  of  work,  and  its  appli 
tion  was  resbrieted  to  a  Borrey  in  1886  of  the  site  for  the  north  jet^ 

One  hundred  thousand  dollars  having  been  appiopriated  by  the 
of  August  11, 188&contraBt  was  enter^  into,  August  28, 1889,  witi 
B.  Howell  of  New  York  fbr  (80,000  worth  of  work  to  be  applied  to' 
constmction  of  the  north  jetty,  which  commenced  in  February  189^ 

The  contractor  having  provM  unable  to  efficiently  aud  satisfot^ 
prosecute  the  work,  September  26, 1890,  it  was  stopped,  and  Octd 
24, 1890,  the  Secretary  of  War  annulled  the  contract. 

An  additional  $100,000  having  been  appropriated  by  the  act  of 
tember  19,  1890,  contract  was  fntered  into  December  24,  1890,  aodi 
proved  January  14, 1891,  wil  Ij  Mr.  W.  T.  Gaynor  for  labor  and 
rials  to  tlie  amount  of  tl70,lH)0  to  $180,000  to  be  applied  to  the 
jetty. 

The  contractor  commenced  laying  trackand  installing  plant  in  Mai 
and  delivery  of  materials  in  May,  1891,  and  to  JtineSO,  1891,nndOTi 
two  contraets  the  two  wings  and  the  jetty  itself  bad  been  sabstantil 
completed  to  the  low-water  hue. 

WOttK  OF  THE  PISOAi  YEAB  ENDING  JUNE  30,  1892. 

With  an  adequate  plant  and  efficient  superintendence  the  coni 
has  prosecuted  the  work  with  much  energy  during  the  year. 

From  July  1, 1891,  to  June  30, 1892,  he  lias  delivered  and  plaea 
the  jetty  46,276.49  tons  (of  2,000  pounds)  of  large  and  small  a 
(40,757.86  tons  small  and  5,518.63  tons  large*},  141  eubieyards  otof 
shells,  21,147.14  square  yards  'nf  mattresses,  and  194,976  feet  B.  a 
sheet  piling  extending  (at  90  feet  B.  M.  per  linear  foot)  along  ^ 
linear  feet  of  jetty,  ^" 

All  of  the  foregoing  materi ills  h:ive  been  plaied  senward of  tiie 
water  line,  except  871.29  tonf^  'A'  stone  wliit-li  weie  placed  on  lA' 
the  jetty  and  its  we«tbranch. 

The  end  of  the  jetty  which  was  at  the  low-water  line  July  1,  £t 
on  Jane  30, 1892,  2,090  feet  seaward  from  it. 

The  top  of  the  jetty  is  now,  approximstely,  18  inches  aboveaai 
water,  aud  4j  feet  lower  than  the  top  when  completed.   . 
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A  part  of  the  stone  was  brought  by  railroad  from  CulumbiiK  S.  C, 

andpartof  it  by  schooner  from  New  York.    The  latter  was  delivered 

from  the  vessels  into  tram  ears  at  the  contractor's  wharf  on  the  island 

and  dnmped  fi*om  them  ni)on  the  jetty  from  a  tramway  built  on  piles 

driven  along  the  harbor  side  of  its  axis,  the  stone  being  weighed  in  the 

•arson  platfiirm  scales  in  the  traek  between  the  wharf  and  the  jetty.    The 

"»toiiefrum  Columbia  was  towed  on  scows  from  Georgetown  (12  inih»s) 

aiui  delivered  from  the  scows  directly  upon  the  jetty,  being  measured 

l»y  displacement.    It  weighs  1G6  pounds  per  cubic  i'oot.    A  volume  of 

one  eubie  yard  pa<'ked  with  it  as  nearly  as  is  praeti«.*able  in  the  j<*tty 

neighs  2.7(mi  iM)unds.    The  volume  of  stone  per  cubic  yard  is  tlirrefore 

*iWper  cent  and  the  volume  of  voids  .305  P^^  cent. 

The  mattresses  were  made  on  the  banks  of  the  Sampit  Kiv(T,  a  little 
abcm*  its  mouth,  and  towed  about  14  miles  to  the  jetty.  Thev  are  SO 
ttet  by  :M\  and  40  feet. 

The  contra<:t  price  for  the  materials  placed  in  the  jetty  seaward  of 
the  mean  wat«a*  line  is,  per  ton  of  2,000  pounds,  fi»r  large  stones  weigh- 
ing 1,000  to  0,000  pounds,  *2.90;  for  small  stone  weighing  from  20  to 
^^pioands  and  averaging  about  150  iwunds,  $2.50;  for  oyster  shells, 
per  cubic  yard,  $1.30;  for  mattresses,  per  square  yard,  70  cents;  and 
tor  sheet  piling  in  place,  $54  per  1,000  feet  B.  M.,  costing  (for  90  feet 
L  M.)  $4.77  per  linear  foot  of  jetty. 

It  was  reported  in  January,  1802,  by  Mr.  Charles  Humphreys,  assist- 
sint  engineer  in  immediate  charge  of  the  work,  that  about  five-sevenths 
of  the  oyster  shells  were  carried  away  by  the  very  strong  current  in 
yhich  they  were  dumped,  making  a  cubic  yard  of  them  in  place  on  the 
J€tty  cost  about  $4.55,  while  a  cubic  yard  ot  the  small  stones,  weighing 
'^M  pounds,  would  <^ost,  at  $2.50  per  ton  of  2,000  i)Ounds,  83.37  per 
yard.  Under  article  5  of  the  specitieations  to  the  contract  wliich  per- 
rnitted  the  am<mnt  of  each  kind  of  work  to  be  varicnl  during  the  progress 
*rfwork  according  to  the  de<'ision  of  the  engineer  in  charge,  the  deliver\ 
of  oyster  shells  was  discontinued  in  November,  1801. 

The  proje<:t,  submitted  June  17, 1880,  by  the  officer  then  in  charge, 
for  the  ai>plication  of  the  funds  applied  under  the  present  contract  pre- 
scribed that  there  be— 

Wven  along  tlu*  axis  of  tho  fntnre  dike  (prefi^rably  hy  a  water  jet)  a  continuous 
•beevpiliag  waH  of  6  inches  thickness,  to  extend  from  tho  natural  surface  of  the  san<l 
downward  to  about  ir>  feet  depth  below  low-water  level,  *  •  *  xhf^.  objcrt  i»f  t  liis 
'Ijeet-pilinc  wall  bein;'  to  prevent  uu<lo.nnininR  by  water  which  would  oth»Twis«« 
P^  directly  through  the  sand  Just  below  the  lower  course  of  an  ordinary  mat  tress 
»nd  stone  dike. 

Whether  or  not,  in  the  degree  of  exposure  of  the  site,  it  wouhl  hav«' 
Wn  advantageous  to  build  a  tramway  along  the  jetty  for  the  delivery 
<tf  the  materials  upon  it,  such  a  tramway  became  indispensable  for  driv 
big  the  sheet  piling,  and  cost  the  contractor  about  $3  i)er  linear  foot  of 
jetty.    In  sinking  the  sheet  piling,  and  also  the  piles  for  tlie  tn^stle  b> 
tbe  water  Jets  a  large  quantity  of  sand  is  dis[)laced,  and  in  the  ver\ 
strong  current  at  the  site  the  swirl  of  the  water  aiitong  the  piles  causes 
a  very  great  amount  of  sc'our,  which  can  not  be  pi-evented  by  sinking 
the  mattresses  in  advan<;e  of  the  jetty  and  dri\ing  the  trestle  piles 
through  them,  for  the  rcjison  tlijit  the  sheet  piling  can  not  be  driven 
through  the  mattresses. 

To  reduce  the  amount  of  this  scour,  and  to  efl'ert  the  further  vsa\ing 
of  at  least  the  cost  of  the  sheet  piling,  it  was  recommended  April  7, 
1892,  that  it  be  discontinued.  This  recommendation  was  approved  by 
the  Division  Engineer,  and  April  11, 1S1)2,  by  the  Chief  of  Engineers, 
but  through  an  error  in  the  transmittal  of  the  indorsement  it  did  not 
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reach  the  district  engineer  ontilJane  22,  and  the  discantinnaace  of 
the  sheet  piling  could  not  be  e£fected  nntil  the  dose  of  the  flacal  year. ' 
The  saving  in  the  scour  and  in  cost  that  can  be  effected  by  this  omis- 
sion will  be  ascertained  on  the  resumption  of  work  and,er  tibe  neoct  ap- 
propriation. 

If  a  trial  of  adjacent  sections  of  the  jetty  with  and  without  sheet  pil- 
ing prove  the  latter  to  be  advantageous,  notwithstanding  whatever  in-  . 
crease  in  scour  it  may  cause,  its  dnving  may  readily  be  resumed. 

As  will  be  seen  from  the  a(*companying  longitudinal  cross  section,  the 
scour  deepens  the  water  in  which  the  jetty  is  to  b^  built  6  to  10  feet 
before  the  mattresses  are  sunk. 

For  the  2,090  feet  of  jetty  built  during  the  fiscal  year  the  contractor  ' 
has  been  paid  $145,795.55,  being  $69.75  per  linear  foot,  which  is  in- 
creased by  the  cost  of  superintendence  and  engineering  expenses  to 
$73.74  per  linear  foot. 

The  average  cost  per  cubic  yard  of  jetty  for  stone  and  oyster  shells  - 
in  place  is  $3.47. 

A  wharf,  115  feet  long  and  7  feet  wide,  has  been  built  for  the  nse  of  -^ 
the  assistant  engineer,  and  a  room  10  by  18  feet  added  to  his  qnarten  i 
at  North  Island.  :  ] 

June  30,  1892,  the  jetty  had  not  extended  far  enough  (only  2,090  ftflt  i 
from  the  shore)  to  have  any  perceptible  efifect^upon  the  depth  of  water  i 
in  Bottle  Clii(nnel  over  the  bar. 

The  report  of  Mr.  Charles  Humphreys,  assistant  eng^eer,  who  has 
very  faithfully  exercised  the  immediate  supervision  of  the  work  fhrooj^---. 
out  the  year,  is  appended  hereto. 

SOUTH  ISLAND  BEACH. 

The  outer  shore  line  from  the  entrance  to  the  bay  south  for  a 
tance  of.')  miles  is  a  low  and  slender  bank  of  sand  lying  upon  a  marshi 
with  only  the  bar  and  intervening  shoals  interposed  between  it  and  the 
full  force  of  the  o})en  ocean. 

The  bank  of  sand  is  the  mere  vestige  of  a  range  of  sand  dunes  upon 
which  there  is  said  to  have  been  years  ago  a  growth  of  grass,  and  at 
intervals  trees  and  brush,  which  have  been  gradually  destroyed  by  J 
winds  and  storm  tides. 

From  this  strip  of  3  miles  northerly  along  the  throat  of  the  bay  and  ^ 
southerly  to  the  Santee  Kiver  there  are  now  dunes  of  that  descnptiou. 
with  grass  and  trees  growing  upon  them. 

As  long  as  11  years  ago,  in  18S1,  at  occrasional  high  tides  the  water 
poured  over  the  3  mih's  of  sand  beach  at  intervals  of  200  or  300  yatd& 
Its  more  or  less  gradual  degradation  since  that  date  was  very  greatly 
accelerated  by  the  prevalence,  on  forty-six  days  in  March  and  ApiUy 
1892,  of  fresh  easterly  winds  with  heavy  seas,  and  by  two  easterly  galflSi  - 
On  the  night  of  April  25,  1892,  the  tide  rose  to  6.2  feet  on  the  gauge 
and  swept  over  12,000  feet  of  the  sand  beach,  and  on  the  night  of  April 
20,  it  rose  0.0  of  a  foot  higher,  to  0.8  feet  on  the  gauge,  and  swept  over 
the  crest  of  the  beach  along  the  entire  3  miles. 

These  two  tides  very  greatly  eroded  the  sand,  and  for  a  length  of  500 
feet  swept  it  entirely  away  down  to  the  marsh  sod. 

The  marsh  whose  overflow,  except  at  unusually  high  tides,  has  hith- 
erto been  i)rcvented  by  the  sand  bank  lies  approximately  1  foot  below 
mean  high  water  by  the  automatic  gauge  record  of  1891,  2.8  feet  below 
the  high  tide  of  April,  1892,  and  4  feet  below  the  tide  of  Febnuuy, 
1892.  It  is  about  5  miles  wide  from  the  bay  south  to  the  SajiteeBiTer. 
and  stretches  in  extensive  tracts  of  rice  lauds  up  along  the  lattor. 


I 


APPENDIX   L ^REPOKT   OF   MAJOK   STAXToN.  llf)l 

Soath  Island  is  that  part  of  it  between  the  ocean  and  Mosquito  Creek, 
a  bajoQ  which,  at  a  distance  of  from  one-quarter  to  2^  miles  back  from 
the  uceau,  connects  the  bay  and  Santoe  River. 

An  attempt  to  preserve  the  sand  beach  would  involve  gr(?at  expense 
without  certainty  of  success,  while  its  destruction  followed  by  the  tiow 
of  water  at  mean  high  tides  1  foot  deep  and  3  miles  wide  over  i\w  marsh 
would  materially  alt^r  the  conditions  influencing  the  tidal  regimen  ol* 
the  bay  and  threaten  detriment  to  it. 

Tu  prevent  this  overflow  it  was  recommended,  May  G,  lJSJ)2,  that  a 
dike  be  built  of  the  marsh  soil  in  cross  section,  as  shown  by  the  ac(!om- 
panying  drawing,  and  12,000  feet  in  length,  extending  from  the  strip  of 
hipher  ground  above  overflow  at  the  northerly  i>art  of  tin*  ishiiid  south 
t«ahe  narrow  strip  of  ground  above  overflow  upon  which  a  piantatiou 
road,  known  as  Ford's  avenue,  runs  from  the  beach  back  into  the 
mareb.    The  estimated  cost  of  the  dike  was  I83.i,280. 

The  recommendation  was,  u])on  the  re^'ommendation  of  the  Division 
Enjdueer,  a]>provcd  by  the  Chief  of  Engineers  May  10,  and  the  sum  of 
)1U,(NK),  the  entire  available  balance  of  the  appropriation,  was  allott^Ml 
furbaUding  the  dike  to  a  partial  cross  section  until  fui*ther  funds  W- 
eome  available. 

Title  has  been  secured  to  so  much  of  the  nexiessary  land,  1,000  fc<»t 
wide,  as  lies  north  of  the  tract  to  which  title  was  secured  July  17, 1890, 
fiir  the  south  jetty. 

The  tract  required  south  of  it  has  been  surveyed,  a  site  has  biMMi 
KeitutHl  for  temixjrary  quarters  in  a  more  healthful  location  than  the 
land  conveyed  for  the  dike,  and  work  upon  the  dike  will  be  conimcnred 
immediately  upon  the  approval  of  the  title  by  the  Attorney-Cjleiieral. 

In  the  five  counties  of  Georgetown,  Williamsburg,  Berkeley,  llorry, 
and  Marion,  neareijt  this  bay,  and  through  which  flow  the  rivers  natur- 
ally or  commercially  tributary  to  it,  there  were  grown  in  1880,  by  the 
United  States  census  of  1800,  ui)on  21,604  acres  17,540,058  iwunds  of 
rice,  valued  at  $606,311. 

Money  ntatement. 

Jnlyl,18fl].  balance  unexpended $191,7r»8.81 

.Iiin^  »),  1«92,  amount  expended  during  tincal  year 125,  iY3'3.  I'J 

July  1,1892,  balance  unexpended «>,  lL'."..:w 

Jaly  1,  W92, ontstauding  liabilitieH $Sl,a%l.I« 

July  1,  ViSd2,  amount  covered  by  uncompleted  L'«uit  rarts lii.  '2\'J.  tH) 

511.  '»\r.\.  :w 

July  1. 1»2,  balance  available 15,5:iLM»I 

AmoDDt  appropriated  by  act  approved  July  13, 189i' 1(X).(mh).  «h» 

Aiuoaat  available  for  fiscal  year  ending  June  *M\  1893 1  ir>.  5.S2.  <  >  1 

f  AiiioQDt  ^estimated)  re<|iiired  for  completion  of  exiHtiii^  pinJiMt 2,  Ibl,  'SA).  (K) 

i  Amoaat  that  can  be  profitably  expended  in  fiscal  year  ciuliii^  .Iiiik*  :>u, 

j    18»l i>5o,0(X).UU 

I  Submitted  in  compliance  with  requirements  of  eectlons  2  of  river  and 
I   harbor  acts  of  1}<66  and  1867. 


kkpobt  of  xb.  charles  humphreys,  assistant  kxoineer. 

United  States  Enoinker  Office, 
North  Jslaml  6Vm/A  Canflinay  June  50,  1S9S. 

Majob:  I  hsTO  the  honor  to  make  the  following  report  ctf  op<*rHtionti  upon  Wiuyaw 
Kay,  South  Carolina.^  for  the  fiscal  year  ending  Juno  30,  18^2. 
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BTATXltmT  or  WOBK  DOMB. 

Arod  Uior  (port.— SnrTevB  iran  made  of  Bottle  Channel  Bar  in  Octubcr,  • 
la  Hftf  and  Jnne,  without  olMilaaiiig  a^u;  cbnnge  cif  depth  on  thx  bar,  but  t 
lottT  M  &r  as  boUt  Is  iwittIiu  ft  nanuner  c^Lmuii'l  with  it.    This  incniBse  of  di 
la  uown  on  the  maps  herewlui. 

Mnmerons enrreys  of  the  shore  line  on  North  Island  have  been  made:  the  hk 
water  line  on  the  eastward  aide  of  thr  ji^tty  has  adronoed  eeaward  350  &!«t  dtif 

Contonr  surveys  and  maps  of  Bontb  Island  Beach  wera  made  in  Fehroaiyj 
Uuoh.  Thisbeaoh  IsoompOMdof  maTshmndto  an  elevation  of  +  4  feet  on  the  NT 
matio  gauge.  On  top  of  this  mnd,  cl0'-<.'  to  the  O0Mn.l3ten  Is  >  narrow  atrip  of  1^ 
about  3  to  4  feet  high  which  is  ovt^o'-^i^d  daring  BpTtBg  tidea.  The  mud  etandcl 
aettoh  of  Qie  waves  qaite  well,  bnt  the  ,--:(nd  Is  entong  aww  gradnall;  for  a  d'~"^^ 
along  the  beach  of  3}  miles.  At  sevei;it  plaow  tiis  sand  is  nutting  away  r 
Surveys  and  maps  for  the  right  of  way  lor  1,000  Aet  wldlb  altmg  this  dlstar- 
been  made  and  sent  you. 

A.  rand  dike  has  been  detennined  on  liy  yon  to  pTot«c>t  this  beach.  This  d 
be  ultimately  70  feet  wide  on  base,  6  fi.:et  wide  on  top,  where  its  elevation  « 
feet  on  automatic  gauKe.  Itaooustmction  to  partial  dlmensioDB  has  been  ori.  . 
hind  labor,  tI0,00u  being  allotted  for  the  purpose.  The  dikehasbeenMakflda 
a  length  of  &000  feet  and  at  a  distance  of  firom  GOO  to  600  feet  from  th«  edga  - 
mtuafi,  and  m  construction  will  be  oommeneed  as  soon  as  the  Buthodty  fbf  n 
of  laboieis,  qnart«n  ia  received. 

The  automatic  sange  has  been  luspt  during  the  year  a' 

A  boathoose  and  wharf  fbr  the  use  aud  presorvatioD  of  launch  and  snifhoat  S 
been  built  and  the  North  Island  qnartcnt  wots  enlarged  and  renaixcd. 

The  napDtha  lannob  pniohaeed  by  the  Wilmingtoa  office  has  been  used  for  a 
survey  work  on  the  bar. 

Conlraot  varlc. — Mr.  W.  T.  Oaynor,  coutractoi,  continued  opexatloBa  Qimnghoatl 
year  on  the  north  jetty. 

The  following  work  has  b«ein  oomph'tcd  to  dat«; 

Aoas  uorl:.— 148.42  tons  (of  2,000poiinilH)  of  amall  etone  ballaet  have  been pL 
ahoreward  aa  follows:  92.30  tons  on  tb<.'  weat  wing  and  66.12  tons  on  the  main  Ji 

722.87  toDH  large  stone  have  been  pLuvd  showiward  as  follows:  2&6.17  h 

west  wing  and  466.70  tons  on  the  man  ji'lly. 

40,7B7,86  tons  of  amall  stone  ballast  Iih^k  Ixicn  placed  on  the  main  JettyM 
from  the  low-water  line  at  Station  6  + (W  m  Slut  inn  27  +  35. 

5,518.63  tons  of  larj^e  stone  have  been  ]>I;U'l-i1  iiu  main  Jetty  seaward  from  k 
line  to  Station  27  +  35. 

JfoHrfM 'port.— 21.147.14  square  yarda  pincsd  on  main  Jetty  from  l«w-w 
seaward  to  Station  27  +  35. 

Oyiter  thtlU. — 8  cubic  yards  placed  on  main  Jetty  from  low.water  line  ol 
133  cubic  yards  pluced  seaward. 


All  work  completed  has  been  well  and  aiibatontinily  eiecvt-ed  by  the  contractor. 
The  depUi  on  the  outer  bar  still  remnine  aballow,  there  being  about  7  feet  at  low  || 
tide  and  about  Hi  feet  at  high  tide. 

EHFLOYftB.  " 

I£r.  P.  E.  Twiggs  remained  Inspector  of  the  work  at  Brush  Camp  and  K'orth  It-  ii 
land  until  January,  when  he  resignetl  to  lake  charge  of  the  steamer  B.  A.  TMut.    . 
He  was  succeeded  by  Mr.  J.  A.  Dill,  ulio  was  placed  In  charge  of  dike  at  Sooth  la- 
land  May  15,  beins  relieved  by  Hr.  B.  liryno.     These  gentlemen  deserve  credit  &( 
very  energetic  ami  rareful  work. 

Very  respectfully,  your  obedient  aerrant,  _ 

Chas.  Humphsktb,     .^.^9 
AuUtmt  UttfiMt^ 
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OOMMXBCIAL  STATISTICS. 


The eommeroe  for  the  year  ending  December  31, 1891,  is  estimated  as  follows; 


Class  of  goods. 


Oitim  sad  pnNlucU 

'VsftUUss'sBd  track '.'.. 
Uf»  stock  and  prodacti*. 

Ihk,  oysters,  eto 

Isivsl  stores 

Iibw  sad  prodncts — 
ni—til msTchsndlse .... 


Exports. 


Totsl. 


1640,000 

431.000 

3,000 

750 

100,000 

1, 273, 750 

002,000 

1,800,000 


Imports. 


Totals. 


^i,  4U0.  OiHI 


$640,000 
431,  OOU 

r.ooo 

750 

lOrt.OOO 

l.27:i,750 

04rj,  oca 

5, 00(1, 000 
21.000 


4,671,600 


3,400,000       8,071,600 


Tonna>;»*. 


3. 2WI 

4.858 

12U 

5 

4,000 

63,178 

60,025 

125.000 

84 


261,370 


Decrease  over  last  year,  $434,000 ;  tons,  340. 

Tnasportation  lines  established  during  year,  none. 

The  decrease  in  commerce  is  dao  largely  to  the  small  cotton  crops  of  this  section. 

Hm  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  Charles 
Hvaphreys,  made  after  much  correspoiidence  and. conversation  with  steamboat  cap- 
tainiud  agents,  cnstom-honse  officials,  and  prominent  shippers  and  mercixauts. 


Wingaw  Bay,  South  Carolina. 


APPSOP&IATED. 


1 

Bate. 

Amoant. 

$18, 750 
lUO.OOO 
100.000 

Aggregate. 

■     liffut  5  IflfK - 

i^ix.  750 

■      Mint  U  1888         

118,750 

m     4*ltnBbsrlS  1800 

218,  750 

i  ■;^'*  "•'•*' 

1 

1 

EXPENDED. 

_ 

Fiscsl  year  ending  Jnne  30— 

Daring 
year. 

$2, 02.'-..  42 

1,126.30 

:j,  22H.  54 

VA.  047. 19 

12, 800. 43 

Aggregate. 

im 

$2.  025.  41! 

Ml 

1 

;»,  751.  72 

Ml... 

: 

6,  980.  20 

I        ]« 

20,0-J7.i5 

•     un...    ':  : 

32, 836. 66 

» 

FREIGHT  TRAT^SPORTED. 

Fiscsl  yesr  ending  Jone  20— 

Tons. 

12,'),  (HlO 

Vslae. 

im 

$4,  IH^>.  (KX> 

iggt                    

0,  WO.  IMM) 

ins 

1 

7,  54.'..  «>0<) 

IMS 

1 

7,  Kin*.  175 

IMO                                

196.  T.Vt 
2«l.0l!» 

7,919,700 

itmt                        

8, 505, 61:5 
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L  24. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER^ 

ING  NAVIGATION. 

The  followiug  is  quoted  froDi  the  last  Aimnal  Eeport  (of  June  30,1891) : 

Schooner  opposite  Swan  Point,  Pamlico  River. — In  February,  1891,  tlio  people  navi- 
ffatiii}]^  Pamlico  River  made  complaint  that  the  old  wreck  of  an  old  schooner  had 
drifted  into  a  position  ue:ir  the  main  channel  of  the  Pamlico  River  below  Washing- 
ton, N.  C,  in  such  way  an  to  endanger  the  navigation  of  that  river. 

Examination  elicitt^d  the  following  information : 

This  Hchooner  was  a  two-masted  wooden  vessel  of  about  90  feet  length,  25  ieti 
beam,  7  feet  draft,  and  90  tons  burden,  and  was  sunk  about  1882  by  ninninff  upon 
other  wrecks  then  in  the  river.  Immediately  after  sinking  it  was  strip]|)ed  ofeTfliy- 
thing  then  deemed  worth  saviug  and  was  then  abandoned.  Since  then  it  is  xepozted 
to  have  several  times  shifted  its  position  under  the  effect  of  storms,  tides,  ana  cur- 
rents, and  also  to  have  been  set  on  firo  three  years  ago,  burning  to  the  water's  odj{e. 

Piirtions  of  the  wre<*k  rose  to  1  foot  above  low  water  and  other  portions  desoended 
to  10  feet  below  low  water. 

The  natural  bottom  was  sand  and  mud.  with  accumnlatious  of  sand  around  the 
wreck  to  3  to  5  feet  depih  on  the  l)ow  and  nothing  at  its  stern.     ' 

There  was  supposed  to  l>e  nothing  about  the  wreck  of  any  special  Talne  or  spe- 
cially worth  saving. 

By  virtue  of  the  provisions  of  the  law  of  the  14th  of  June,  1880,  and  of  section  8  _ 
of  the  river  and  harbor  act  of  19th  of  September,  1890,  authority  was  granted  in  .2 
March,  1891,  for  the  removal  of  this  wreck,  and  $150  was  allotted  for  that  purpoie« 

Owing  to  its  character  and  its  small  cost  the  removal  of  this  wreck  was  allowably 
to  be  done  by  hired  labor  and  the  purchase  of  materials  in  open  market,  using  tiie-- 
employ^s  and  ]>IaTit  belonging  to  tlie  improvements  of  this  and  neighboring  stareema. 

^o  work  was  done  prior  to  the  ^th  of  June,  1891,  as  it  was  thought  beat  to  wait. 
until  the  Government  jdant  should  next  pass  that  way. 

In  August,  1801,  the  wreck  was  blown  up,  shattered  timbers  and  others 
debris  ttoated  away,  and  August  11, 1891,  when  the  work  was  eompletedy 
soundings  failed  to  show  anything  that  could  damage  a  passing  veaaeL 
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APPENDIX  M. 


DttROYEMENT  OP  LUMBER  AND  WACCAMAW  RIVERS,  NORTH  CARO< 
UNA  AND  SOUTH  CAROLINA,  AND  OF  CERTAIN  RIVERS  AND  HARBORS 
IK  SOUTH  CAROLINA. 


iiPORT  OF  CAPTAIN  FBEDEBIC  V.  ABBOT,  C0BP8  OF  ENGINEEBS, 
WlCEH  IN  CHABGE,  FOB  THE  FISCAL  TEAB  ENDING  JUNE  SO,  1892, 
^im  OTHEB  DOCUMENTS  BELATING  TO  THE  WOBKS. 


IMPROVEMENTS. 


IWicetmaw  Rirer,  North  and  South 

Carolina, 
t  Lumber  River,  North  and  Sonth  Caro- 
lina. 
t  little  Pedee  River,  Sonth  Carolina. 
i  Great  Pedee  River,  Sonth  Carolina. 
&  Clark  River.  Sonth  Carolina, 
i  IQngo  CreejE,  Sonth  Carolina. 
7.  Santoe  River,  South  Carolina. 
&  Watene  River,  Sonth  Carolina. 


9.  Conffaree  River,  Sonth  Carolina. 

10.  HarSor  at  Charleston,  South  Carolina. 

11.  Ashley  River,  South  Carolina. 

12.  Wappoo  Cut,  South  Carolina. 

13.  Edisto  River,  South  Carolina. 

14.  Salkahatchie  River,  South  Carolina. 

15.  Beaufort  River,  South  Carolina. 

16.  Removing  sunken  vessels  or  craft  ob- 

atmoting  or  endangering  naviga- 
tion. 


United  States  Engineer  Office, 

CharlestOT^  8.  0.,  July  4, 189J2. 

General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  fiscal  year  ending  June  30, 1892,  for  the  works  of  improvement 
of  rivers  and  harbors  which  have  been  in  my  charge. 
Very  respectfully,  your  obedient  servant, 

Frederic  V.  Abbot, 

Captain  of  Engineers. 
Brig.  Gten.  Thomas  L.  Casey, 

Chief  of  Sngineersj  u.  S,  A. 


Mz. 

MPBOVEMENT  of  WACCAMAW  river,  .north  and  south  CAROLINA. 

reference  to  past  reports. 

For  preKminary  examination  see  page  848,  Annual  Report  for  1880. 
For  map  of  river  see  page  1200,  Annual  Report  for  1889. 
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OKianrix  condition. 

In  1880  this  Btreain  was  navieable  for  12-foot  boat**  at  all 
water  fivin  Oeorgetowu  23  vaiat  to  Boll  Oreek,  and  at  high  water  4 
miles  ferther  to  Bucks  Lower  Hills;  thence  for  7-foot  draft  boats  at 
Itlgli  water  22  miles  fbrthor  to  Oonway;  thence  it  poeeessed  aii  oh 
stmcted  chanuel  for  3-fbot  dr^  boats  at  ordinary  winter  water  US 
miles  to  Keevea  Feiry;  thence  ax  obstructed  chanuel  with  3  feet  at 
»  high  water  for  30  miles  to  Lsike  Waccamaw. 

VLA.V  OP  IKFBOVBUfiNT. 

The  project  provides  for  a  channel  12  feet  deep  at  all  stages  of  w»t^ 
with  80  feet  bottom  width,  ftom  the  mouth  of  the  rirer  to  Couway; 
thence  a  cleared  channel  to  Lake  Waccamaw,  at  an  estimated  coat  of 
»138,400. 

WORK  PRIOR  TO  JUNE  30,  1891. 

At  eight  BhofUs  jettiea  made  of  piles  and  plank  were  pnt  in.  The 
river  had  been  snagged  between  points  no  m^es  and  117  mileti  abtwe 
the  month  since  Jane  30, 1881, 17,722  obatmctions  having  bren  re- 
moved. Before  June  30, 1881,  uie  records  are  not  detailed  euoagh  to 
give  exact  figures. 

WORK  OF  VASI  TRAS. 

Work  has  been  continued  with  a  hoister  and  crew  faired  from  Mr. 
Thomas  W.  Daggett,  of  Conway,  8.  C.  The  river  has  been  quite  thor- 
oughly cleared  for  a  width  of  40  feet  and  depth  of  3  feet  at  low  water 
between  points  31  miles  and  103  miles  above  the  mouth.  The  average 
cost  of  lemoviiig  obstructions  was  $0.75  each.  Fox  details  of  worlt 
doue  and  commercial  statistics  reference  is  made  to  the  report  of  loy  j 
assistant  engineer,  Mr.  Reid  Wiiitford,  who  has  shown  bis  usual  ability  I 
in  conductiug  the  work. 

BEUABES. 

One  new  transportation  line  h^^  been  established  on  this  liTord 
ing  the  year. 

With  the  balance  of  $0.00  on  hand  July  1, 1S92,  nothing  can  be  <l 
Daring  the  year  the  freight  passing  over  this  sb'eam  has  aggi 
83,103  tons, 

Thi«  riTsr  is  tribnlai?  to  the  ooIlectioD  district  of  OeorKetown,  B.C. 

!•  it*  port  of  eiitT7.    Amooat  of  duties  colU'ctod  in  the  □aTendAr  year  of  1801,19 

For  this  improvement  the  following  appropriations  have  bees  I 
By  act  of  Congress — 

ApptovedTlane  14, 1880  .. 
Approved  March  3,  1881.- 
PoBsed  AnKUBt  2,1882.... 
Approved  July  5,  1881  ... 
Approved  Augaat  5,  1886  . . 
Of  August  U,  1888 


Approved  Septemberl9,  1890 

Total 

Total  expenditures,  iaclnding  June  30, 1892,  <l77,900. 
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Money  sintement. 


.Inly  1,  1891 .  balance  nnexpendcd $4, 190. 54 

.inue  '*>.  1>W,  amoant  expended  dnring  fiscal  year 4, 199. 51 


Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

'Amount  (estimated)  required  for  completion  of  ezlAtin^  project 50, 500. 00 

^  Amount  that  can  lie  profitably  expend wi  in  fiscal  year  ending;  J iin*;  30, 1891  30, 000. 00 
]  Snhniitt«Ml  in  coiupiianre  with  requirements  of  sections  2  of  river  and 

.     harbor  acts  of  1886  and  1867. 


REPORT  OF  MR.   RKID  WUITFORD,  ASSISTANT  RNOINESB. 


United  States  Engineer  Office, 

Georgetown,  S,  C. ,  June  50,  ISO:^. 

Captain:  I  have  the  honor  to  make  the  following  report  of  operations  on  Wacca- 
maw  Kiver,  North  and  South  Carolina,  for  the  fiscal  yoar  endin;;^  Juno  30,  1892. 
•  Work  was  continued  by  steam  hoistor  and  crew  hired  from  Mr.  Thcmias  \V.  Dapj- 
gett,  and  ceased  September  10,  1891,  owinj;  to  the  exhaustion  of  funds.  The  lollow- 
ing  obstmctions  have  been  removed,  quite  thoroughly  clearing  a  channel  to  au  ap- 
proximate width  of  40  feet  and  depth  of  3  feet  at  low  water: 

From  the  channel:  Logs,  332:  stumps,  152;  large  snags,  !I2:  small  snags  1  cord. 
From  the  banks:  Trees  cut,  1,074;  ))ru.MUcut,  7  cords.  Work  w:ui  carried  lui  between 
points  31  and  103  miles  above  the  mouth  of  the  river.  Of  the  total  amount  expended, 


and  captains  of  steamers  continue  to  express  themselves  as  being  highly  ]>Ieased  with 
the  work. 

Mr.  Dacgett  has  shown  his  usual  untiring  zeal  and  energy  in  his  r^iforts  fur  the 
neceas  of  the  improvement. 

BecommmdafioMir. — ^It  is  respectfully  recommended  that  work  be  earric^l  on  above 
Cmiway  as  it  has  been  this  year,  and  the  channel  below  Conway  be  maintained,  at 
leMt.  at  its  prrsent  width  and  depth. 

Commerce. — l*he  following  statement  is  made  up  from  the  best  infrtrniation  that 
eoold  be  obtained  from  Mr.  D.  T.  McNeil,  Messrs.  W.  L.  Huck  i^  Co..  and  H.  L.  Huek, 
Urge  lumber  and  shingle  manufacturers  on  the  river;  also  Capt.  Thomas  \V.  Dag- 
g«tt. 


Outward /reighU, 

Tv do-... 

B^frHn  tarpYntiDe do.... 

tnpeBtini^.  croilc do — 

0mm halw.. 

&ib« Mtivks.. 

Uakw fe«Tt.. 

ftiiidM 

lN|Brice biiHlinlA.. 

ttcb.  clean l»arrH-«.. 

Mitonllinrnnfi  arti«*I<-2«.  tallow, 
wax.  K^me,  poultry,  etc. 


1891. 


Imeard  frei'jhtM. 
G«Bcn]  m^rcliundi^i-    . . 
Totja 


Ifa 


76.000 

557 

12,000 

0,000 

6.500 

0.547 

8.800,000 

0,800.000 

122.  OOU 

12,000 


Tons. 


13,  .100 
56 

2,250 

840 

1.875 

14,326 

18.3:i3 

4.000 

2,684 

1.050 

1.231 


01,245 


15,000 


Valae. 


$228,000 

1.114 

24(1. 000 

15,000 
275,000 

40.  080 
132. 0«K) 

78,400 
152,  54)0 
105,000 

123, 118 


1,481.112 


•50, 000 


TC.aifi       2,231.112 


Na 


78.00<» 

407 

14.0(M) 

4.  (iiH) 

5. 0(H) 

10,  All) 

0.  INM).  (100 

9,  20(1.  (KM > 

iri">.  liMi 

l.V  5(»8 


1892. 


Toua. 


15.  (MK) 

XI 

2.  WKJ 

6(H) 

1 . 2.'<.» 

10.  i:.j 

i:>.  o«)o 

4.  (i'H) 

2.  M>r, 

2.714  I 

1 .  r>0() 


I7.IKJ0 


»3.  lo:( 


Valuo. 


$ir>c,  0(K) 

8U 
22i).  (iml 

IT.'i.  IHM) 

."i:!.  "JiHi 
117.  («M» 

?:{.  OKI 
ITS.  ::•;.'» 
271. ;{'.«» 

7r»,  (»oo 


60, 103  1,  32H,  'Am 


ftr»o.  0(i«» 
2, 178.  \im 


Thi«  shows  a  slight  increase  over  last  year  in  tonnage,  but  de^rl^-lsl*  in  value,  owing 
to  uTinsaally  lowprioea  prevailing  in  the  market^*,  and  would  still  indieate  the  trade 
OD  the  ziTvr  to  be  in  a  iMalthy  oondition.    One  new  lino  of  transportation  has  been 
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ndiled.  The  oomiuoroe  has  been  cairietl  on  by  seagoins  vessels  of  about  35( 
tona.  and  steiimere  of  from  15  to  300  Mdb.  Considerable  commerce  is  carriet 
pule  boats  of  wbicb  no  iLocaant  whatever  coald  be  obtained. 

EmpUn/di. — Macb  rredit  is  due  Mr.  C.J.  Ban  ta,  timekeeper,  for  his  nsaal  u 
and  ueat  work.  Mr.  J.  D.Majo,  lOMter  machinist.  In  charge  of  all  United 
mapbinery  noder  this  oSioe.  has  i>een  especially  faitfafal  and  siicr««srul  In  t 
oharRe  of  hjs  dntim.  aod  be  in  rocommeaded  aa  an  eicelleot  niocbiDUt  and 
oughj.v  f(uad,  reliaiilu  riiniier  of  marine  machlnury. 
Very  reapectfiilly,  your  obeilienl  servaut, 


Arrieals  and  dearanMi  of  n 


ContnMTMi,  forAgn  amA  domralir. 


Total  a 

Total  01 

Total  ci._ 

Total  oomiaecoe,  1601. . 
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IMPROVEMENT  OF  LUMBER  RIVER,  NORTH  AND  SOUTH  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  preliniinaiy  examination,  see  page  1102,  Annual  Rei)ort  for  1887. 
For  map  of  river,  see  page  1198,  Annual  Report  for  1890. 

ORIGINAL  CONDITION. 

The  river  was  obstructed  by  logs,  snags,  stumps,  overhanging  trees, 
Md  in  places  by  sand  bars.  Long  reaches  were  in  fair  condition.  That 
portion  of  the  river  between  Lumberton  and  the  North  Carolina  line 
^  crossed  by  five  low  bridges  without  draw  spans,  and  one  moderately 
kigh  railroad  bridge  near  Lumberton.  In  South  Carolina  the  river  was 
O068ed  by  two  bridges  without  draws. 

PLAN  OF  IMPROVEMENT. 

The  project  provides  for  improving  the  river  for  steamboats  from  its 
OKmth  to  Lumberton,  a  distance  of  70.8  mUes,  by  snagging  and  clearing 
the  banks,  at  an  estimated  cost  of  $35,000. 

WORK  PRIOR  TO  JUNE  30,   1891. 

The  parties  operating  the  Fair  Bluff  and  Ivy  Bluff  bridges  had  ])ro- 
^ed  satisfactory  draw  spans.  The  bridges  at  Griffins  and  Mathews 
k«d  been  discontinued.  The  bridge  at  Phillips  will  be  provided  with 
ftdraw  as  soon  as  the  county  commissioners  operating  it  can  raise  the 
Wcessary  funds.  The  river  was  quite  thoroughly  cleared  by  i)laiit 
wmed  and  operated  by  the  United  States  for  a  width  of  40  feet  and 
fcpth  of  3  feet  at  low  water  between  points  no  miles  and  71  miles  above 
the  mouth,  6,199  obstructions  having  been  removed. 

WORK  OF  PAST  YEAR. 

The  river  was  quite  thoroughly  cleared  by  plant  owned  and  ox)erated 
by  the  United  States  for  a  width  of  40  feet  and  depth  of  3  fei^t  at  low 
'Trter  between  points  no  miles  and  50  miles  above  the  mouth.  The 
!  average  cost  of  removing  obstructions  was  50  cents  each.  For  details 
'  «f  work  done,  reference  is  made  to  the  appended  report  of  my  assistant 
;  fogioeer,  Mr.  Eeid  Whitford,  who  has  shown  marked  ability  in  dinnrt- 
,  iogand  oontrolling  the  working  parties  and  maintaining  the  ellicieney 
of  the  plant 

REMARKS. 

Two  small  steamers  have  run  irregularly  on  this  rivei*  during  tlut 
jear.  During  the  year  freights  passing  over  this  strc^am  have  aj^gre- 
gated  fi.800  tons. 

With  the  balance  of  $496.62  on  hand  July  1,  ]8t»2,  snajijiin^  will  be 
eontinued  as  far  as  the  funds  will  admit,  removing  the  worst  obslrueticms 

Thi*  rirer  is  tributary  to  the  coUectiou  district  of  Georff<»towii,  S.  C.     (;o(»rjrf»tt)\N  n 
ia  the  port  of  entry.    Ajnoont  of  duties  collected  in  tbe  calendar  year  of  1^**1,  -1^1 1  .(>  1 
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For  thJB  improvement  the  foUoving  appropriations  have  beeu  ii 
By  act  of  CoDgieu — 

Of  Augnef  11, 1888 

Approved  September  IS,  1890 

Total 

Total  expeoditares,  ioolading  Jone  30, 1892,  (9,503.38. 
For  table  of  commercial  statiutica  farniBlied  by  the  collector  of  Gen 
town,  8.  C,  Bee  thia  year's  aimaal  report  for  Wavcamaw  Biver, 

Money  ttatcment 

J11I7I,  1891,  balance  unaxpeDded 

June 30, 1892,  auioDiit  expended dniiugfiacftl year... 

Jnl;  1,  1692,  balance  aneipended 

July  1,  1692,  ontatanding  liabilities 

Jnly  1, 1893,  balance  available 

Amoont  appropriated  by  act  approved  Jnly  13, 1893 .6,9 

Amount  available  for  ttscal  year  ending  Jane  30.  1683 .  - 

{Amount  (eetjmated}  roqnfted  for  completion  of  existing  project fO,9l..^ 
AmonntthatoanbeprofitablyexpendediiifiMialyDareadWjaneSO.lSM    K^tAM 
Submitted  in  cnmpliaiice  with  reqniremanta  of^aootioiu  S  of  river  and 
barboi  aeta  of  1866  and  18S7. 


MR.  ttxiD  WHm-oAD,  AsatBTAirr  emgikebb. 


UNiran  Statbs  BNanncKK  0 . 

OeoTfctoiDs,  8.  C,  •TaMW,  J 

Captain:  I  bare  the  honor  to  make  the  followiDg  report  of  operationa  onL 
Biver,  Niirth  nud  South  Carolina,  for  fiscal  year  ending  Jnne  30.  1892: 

BiiOKJiing  ""'1  clearing  banlta  were  continued,  beginning  at  the  month  01   . 
by  United  fitati'ii  hand  uoiater  and  hired  lalior,  and  ended  March  12,  189^  t 
having  been  exhanstcd  at  a  point49^  miles  above  month.     The  fotloningou. 
were  lemovpil,  quile  tlioroiighly  clearing  banks  and  channel  to  an  approximate  id 
of  40  feet  and  deprh  of  3  feet  at  low  water: 

Prom  the  chnuncl:  Logs,  821;  stumps,  31T;  large  snagH,  8' 
From  the  banks:  Trees  cut,  1,386;  brush  cut,  145^  eonU.     Of 'the  total  a 
pended,  Qvo-tpnthH  weru  used  on  banks  and  five- tenths  on  channel.     Each  atm 
coat,  approxiraiiU'ly,  50  ccnU. 

Remarkt.—lt  is  rcBpecttiiHy  recommended  that  work  be  continned  aalicai 
Much  more  will  be  reiinirud  to  place  the  river  in  proper  condition  for  ai  ~ 
navigation. 

Cmnmenv, — Stich  statement  as  could  be  obtnined  is  given  below.  Itwaioa 
lay  J.  W,  Harllcc,  overseer,  who  made  Hpec'lal  tri^is  up  and  down  the  rivernr 
den  fi'om  thin  offloe,  visiting  the  priucipal  sbi|ii>iD^  pointa  and  soliciting  i 
tion  on  the  tiubjei^t  from  the  iiioHt  prominent  busioeiM  men.  among  whom  n 
mentioned  B.  K.  BomcH,.!.  M.Pt.wcll,  J.  D.  Rogers,  W.  H.  Butters,  and  J.  0.8 

It  is  resneetrnlly  requested  that  the  aceompunyiiig  letter  from  Mr.  W.  U.  I 
bo  prinlcd  in  and  I'orm  part  of  this  report. 
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he  commeree  has  been  carried  on  by  pole  boats  and  timber  raft^,  as  all  the 
Iges  OTer  the  river  are  not  yet  supplied  with  draw  openings  to  atlmit  of  steum- 
t  naviiEation,  two  of  them  having  been  so  provided,  uamely,  at  Fair  Bliifl'  iiiid 
Bluff,  ^orth  Carolina.  Last  year  the  commerce  on  the  river  amounted  to  5,100 
i;  this  year  it  amonnts  to  6,800  tons,  showing  an  increase  of  1,700  tons.  The 
pments  to  and  from  Lnmberton,  N.  C,  by  railroad  consirtt  of  about  1,500  barrels 
rits  turpentine,  7,000  barrels  rosin,  6,000  bales  cotton,  .700  barrels  tar,  and  900  car- 
ds of  general  merchandise.  To  and  from  Fair  Bluff,  another  town  on  the  river, 
t  shipments  are  about  the  same  by  railroad  as  to  Lumberton.  To  and  from  Nich- 
,  the  only  other  town  near  the  river,  distant  about  Imile,  the  sliipmeuts  are  al tout 
00  bales  cotton,  1,200  barreln  spirits  tuq)entine.  6,0(X)  barrels  rosin,  and  2,900  tons 
neral  merchandise.  The  aggregate  exports  ana  inix)orts  by  rail,  according  to  the 
ore,  amount  to  19,975  tons,  valued  at  about  $1,205,200,  being  approximately  the 
me  as  last  year. 

The  Messrs.  Butters,  of  Michigan,  have  built  and  put  in  operation  at  Hub,  on  th(^ 
m,  one  of  the  largest  saw  and  shingle  mills  in  the  Soutli.  Tliey  have  two  small 
ttmen  in  use  for  towing  logs. 

EmpUfffa. — Mr.  B.  T.  Daggett,  overseer,  deserves  credit  for  the  efficient  and  eco- 
ooical  manner  of  manngiug  the  field  work,  lie  has  been  well  assisted  by  Mr.  J. 
'.Haywood,  sulmviTseer. 

Verj-  ref*pectfully,  your  obedient  servant, 

EeID  WrUTFORD, 
Assistant  Engines, 
Capt  Fredkkic  V.  Abbot, 

(krps  of  Engineers,^  U.  S.  A, 


LETTER  OF  MR.   W.   H.  BUTTERS. 

Hub,  Columbus  Couxtv,  N.  C,  March  15, 1S9S, 

DUR  Str:  In  regard  to  river  improvement  we  would  say  that  we  think  that  tliiH 
'▼er  should  be  improved  so  as  to  be  made  navigable  from  Lumberton  to  tidcwutcr. 
^vear  we  bougnt  and  logged  ourselves  about  2,000,000  feet  of  pine  above  IliiH 
'^  which  came  down  Lumber  River.  We  are  also  now  getting  a  large  quantity 
f  k){^  down  this  river,  and  have  had  4,000  or  5,000  logs  since  January  1.  If  the  river 
"U navigable,  so  that  steamers  of  light  draft  could  reach  this  place,  we  think  we 
^ahip  the  greatest  part  of  our  lumber  by  water.  We  estimate  that  we  %vill  cut 
ttween  12,000,000  and  15,000,000  feet  of  cypress  and  pine  lumber  this  year.  ( >f 
nraethe  steamers  that  carried  this  lumber  would  also  nave  our  supplies  to  bring 
Kk,  which  probably  would  amount  to  fully  $100,000  for  the  year  1892.  Tliis.  of 
nne,  would  be  quite  a  little  freight.  We  hope  the  Government  will  make  a  good 
fftopriation  this  year,  as,  if  they  only  appropriated  $5,000,  same  as  they  have  done 
le  last  eouple  of  years,  it  will  be  some  time  before  steamers  could  reach  u.s.  \V«) 
nakthat  if  the  river  was  improved  so  as  to  be  navi^^able,  there  is  no  doubt  but 
MMMne  steamship  company  would  put  on  a  regular  line.  Please  let  us  know  what 
n  tUak  the  proepeota  are  and  obli^ 
Toon  truly, 

W,  n.  Butters. 
Ifr.  Skid  Whitfosd. 


M3. 
mPROYEMENT  OF  LITTLE  PEDEE  RIVER,  SOUTH  CAROLINA, 

REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  1111,  Annual  Report  for  1837. 
»r  map  of  river  see  page  1214,  Annual  Keport  for  1S90, 

ORIGINAL  CONDITION. 

rhe  river  was  mncli  obstmcted  by  snags  and  overhanging  trees,  and 
pUees  was  divided  into  several  branches,  in  neither  of  which  there 
B  a  good  channel,  and  by  ten  bridges  without  draws* 
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PLAK  OF  IHPROTEMEMT. 

It  la  proposed  to  snag  ihe  river  and  dose  nnneceasary  branrliM,  [. 
TidiDg  for  steamboat  navigation  up  to  tbe  month  of  Lnoiber  Kiver  a 
pole-boat  navigation  ttaenoe  to  Little  Book,  at  an  eetiinated  ooat'j 
160,000.  ^  *  "'t^il"" 

VORK  PBios  TO  junx  30, 1891. 

The  river  had  been  snagged  between  pdnts  no  mllea  and  V^M 
above  the  month,  0,227  obatractions  havmg  been  removed. 

WOBK  OF   PAST  YBAK. 

The  river  was  quite  tiioronghly  cleared  hy  plant  owned  and  o 
by  the  United  States,  fbr  a  width  of  40  feet  and  depth  of  3  feet  a 
water  between  points  31  and  113  miles  above  the  month.  The  avi 
cost  of  removing  obsliiictions  wan  42  cents  each.  For  details  of  t 
done  and  commercial  stnlistics  reference  is  made  to  the  report  o ' 
Msistant  engineer,  Mr.  Beid  Whitford,  who  has  showed  marked  ej 
iq  directing  and  eootrolliDg  the  working  part?  and  maintaining  j 
^oiency  of  the  i^ant. 

BE  MASKS. 

One  new  transportation  line  has  been  eatabliahed  on  this  river  d. 
Ing  the  year,  and  a  steamer  has  mn  somewhat  iiregularly  part  of  t 
time.  ' 

With  the  balance  of  $307.12  on  hand  Jnly  1,  1892,  anagpiing  willl 
continned,  the  worst  obatmctionR  being  removed  first.  During  they" 
the  freight  passing  over  this  stream  has  aggregated  7,115  tons. 

ThiB  river  id  tribntry  to  the  oollecticn  district  of  Georgetown,  S.  C.     Oearg« 
iBitaport  of  entry.    Amoimt  of  daties  collected  in  theoatendaT  yeaiof  IKU,  f! 

For  this  improvement  the  following  appropriations  have  been  I 
By  act  of  Congress — 

Of  Angnstll,  1888 

Approved  September  19,  1890 

Total 

Total  expenditures,  inclnding  .Tnne  30. 1S92,  99,092.88. 
For  table  of  commercial  statistii's  furnished  by  the  coUectorof  G 
town,  S.  C,  see  this  year's  annnal  report  for  Waccamaw  Biver. 

Monei/  gtatement, 

July  1,1891,  balmoe  unexpended |aM 

June  3o,  1892,  amoniit  expended  dniin^  BscaI  year .. . iSt 

Jttly  1,  1892,  balance  unexpended 

Jn^l,  1893,  outstanding  liabtUtiM 

Jnly  1, 1892,  balance  available 

Amonnt  appEopriated  by  act  approved  July  13,  1892 .,.....,      ^S 

Amount  available  for  flacal  year  ending  June  3D,  1893...,. L9 

{Amount  (estimated)  teqnlred  for  eoupletlon  of  eziatiDg  pntleot H 
AmonnttbM  can  be  profitably  expended  in  fiMal  year  ending  June  80,  UH    M 
Submitted  in  oompltanee  with  reqniiemeuU  of  •ectionaS  of  ^t^  miJ 
liMbor  acta  of  U6S  uid  1807. 
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bkport  of  mk.  re  id  wiiitkord^  assistant  knuineeu. 

United  States  Kngixefr  Office, 

Oi'ortfctowHj  if,  C,  June  SO,  1S99. 

Captain:  I  have  the  lumor  to  make  the  following  rupdrt  <if  o]>erntioDa  on  Littlw 
Pedc«;  Kiver,  Soutli  Carolina,  for  fiscal  year  ondin^  .June  30,  189i'. 

Soa^iring  and  clearing  banks  were  continued  by  I'nited  St^itoH  hoisttT  and  hired 
lat»or.  The  followioji;  obstrui-tinns  have  been  removi»d.  rouj;lily  cli*arin;j:  banks  i\\u\ 
rhannel  to  an  approximate  width  of  40  feet  ami  de]>th  of  S  feet  atl<»w  wnt(.>r:  I'roin 
the  channel:  Logcs,  521;  stumpH,  183;  l.ir^esnat^s,  36():  small  .snags,  conls,  47^.  From 
ihe  banks:  Trees  cut,  1,252;  brush  cut,  !)1  cords.  Work  wa«  carried  on  between 
points  112^  milfs  and  30^  miles  above  the  month  of  x\iv  rivrr.  Of  the  total  amount 
t^xpended  eight- tenths  wert^  used  on  the  <'}iannel  and  two- tenths  on  the  banks.  Each 
obstruction  cost  approximately  42  cents. 

Bemark8. — ^The  river  has  l»cen  very  much  improved  by  the  IJnited  States  work,  as 
those  mnning  boats  state.  There  is  still  much  left  to  be  done  boforo  the  channel  is 
thoroughly  cleared  of  obstructions. 

Recommindaiion9, — It  is  respectfully  recoinmend<'d  that  the  same  character  of  work 
lie  continued  till  a  thoroughly  cleared  channel  be  completed  from  its  mouth  to  Little 
Rock,  the  head  of  navigation. 

Cofrnmerce. — The  following  statement  was  made  up  from  information  given  to  Mr. 
J,  W-  Harllee,  overseer,  who,  acting  under  orders  from  this  (ttllce,  visited  the  business 
men  near  the  river,  named  below:  J.  T.  Ritter,  L.  IJrown,  Elh>rbco  &  Ellerbee,  W. 
iL  Breeden,  B.  F.  Davis,  and  J.  \V.  lloUiday.  The  timber  statement  was  furnished 
by  J.  W.  Harllce,  overseer,  who  kept  account  of  the  rafts  as  they  passed  down  the 
nrer. 
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TXdt  ibows  an  increase  of  2,501  tons  over  last  year.  Th««  r'onniier«-e  has  been  ear- 
tMou  bjone  steamer  of  80  tons,  pole  boat^s,  and  rafts.  One  new  line  of  pole  bouts 
has  been  added,  and  the  steamer  has  made  extra  trips. 

£inplojfe<i.— Mr.  J.  W.  Harllee,  overseer;  S.  M.  Stevonsr»n,  engine  <lriver,  and  .1.  P. 
Banuey,  timekeeper,  have  been  very  faithfal  in  the  discharge  of  their  duties. 
Very  respectfully,  your  obedient  servant, 

ReID    WiriTKOKP, 

Aiiiitant  Engineer. 
Capt.  Frederic  V.  Abbot, 

Carpu  of  Engimeers,  U.  8,  A, 


M4. 
IMPROVEMENT  OF  GREAT  PEDEE  RIVER,  SOUTH  CAROLINA. 

BEPEBENOE  TO  PAST  REPORTS. 

'  For  preliminary  examination^  see  page  75.'i,  Ainiuiil  Roport  for  1873. 
Far  special  description,  see  page  845,  Annual  Ke]M)rt  for  isso,  and  page 
723,  Annual  Report  for  1879.  For  map  of  river,  see  page  IISO,  Annual 
Beport  for  1889. 
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ORIGINAL   CONDITION. 

The  river  was  dangerously  obstructed  by  snags  and  logs  everywhere. 
Boats  drawing  9  feet  of  water  were  able  to  reach  Smith  Mills,  62  miles 
above  the  mouth.  Tliose  drawing  3J  feet  at  low  water  could  get  54 
miles  further  up,  to  Little  Bluff,  or  at  high  water  to  Cheraw,  172  miles 
from  the  mouth. 

PLAN  OF  IMPROVEMENT. 

The  ]>r<)je(!t  provides  for  a  thoroughly  cleared  9-foot  navigation  to 
Smith  Mills,  and  a  3^foot  navigation  to  Cheraw  at  all  stages  of  water, 
at  an  estimated  cost  of  $117,000. 

WORK  PRIOR  TO  JUNE  30,  1891. 

The  river  hjid  been  snagged  between  points  no  miles  and  172  miles 
above  the  mouth,  since  June  30,  1884, 16,990  obstructions  having  been 
removed.  Before  June  30,  1884,  the  records  are  not  detailed  enough 
to  give  exact  figures. 

WORK  OF  PAST  YEAR. 

The  river  was  quite  thoroughly  cleared  by  plant  owned  and  oi)erated 
by  the  United  States  for  a  width  of  80  feet  and  depth  of  4  feet  at  low 
water  between  points  54  miles  and  172  miles  above  the  month.    Thft  ' 
average  cost  of  removing  obstructions  was  $1.05  each. 

For  details  of  work  done  and  commercial  statistics,  reference  is  made  / 
to  the  report  of  my  assistant  engineer,  Mr.  Keid  Whitford,  who  haB  ' 
shown  marked  ability  in  directing  and  controlling  the  working  x>ffrty' 
and  maintaining  the  elliciency  of  tlie  j)lant.     Parties  operating  Society  . 
Hill  Bridge  were  notified  to  put  in  i)roper  fenders  by  September  1, 1892. 
They  have  tiiken  no  steps  to  do  so. 

REMARKS. 

One  new  transportation  line  has  been  established  on  this  river  dniing 
the  year.     Witli  the  balance  of  $3,857.39  on  hand  July  1, 1892,  snag- 
ging will  be  continuiMl,  the  worst  obstructions  being  removed  firstb  ' 
Dnring  the  year  the  frt^ight  passing  over  this  stream  has  aggregated 
92,471  tons. 

This  river  is  trilmtary  to  the  coUectiou  district  of  Georgetown,  S.  C.  Georgetoini 
is  Hh  port  of  entry.    Amount  of  <lutioa  collected  in  the  calendar  y ear  of  1891,  $11.64« 

For  this  improvement  the  following  appropriations  have  been  made: 

Bv  net  of  C<)n;;r«'ss —  :; 

Api>n»v(Ml.Junel.l,  1S80 |7,O0t>^ 

Approved  March  3,  18X1 koO^^i 

Passed  Alienist  2.  18S2 6^O0t  " 

Approved  .Inly  5,  1884 8,000^. 

Aj)pn>ved  Angnst  5,  1886 2QL  OO©? 

Of  \u<rust  11.  1888 9$0QD( 

Appn »ved  fSepteniber  19,  1890 13^ 60^ 

Tot^l 70,801 

^  Total  expenditnres,  including  June  30,  1892,  $75,642.61. 

L  For  table  of  commercial  stat  istics  furnished  by  the  collector  of  QeOTgb' 

f        town,  S.  C,  see  this  year's  Annual  Report  for  Waccamaw  Hiyer. 


*i 


APPENDIX   M — ^REPORT   OF   CAPT^UN   AIJBOT. 


i2or 


Money  statement,   . 

July  1,  lf?91,  balance  unexpended $9, 460.98 

June  ;iO,  18^,  amount  expended  during  fiacn  1  year 5, 603. 59 

July  1, 1892,  balance  nnexpended 3,857.39 

July  1. 1892,  outstanding  liabilities 610.32 

July  1, 1892,  balance  available 3,247.07 

Aniuuut  appropriated  by  act  approved  July  13,  1«92 lU,  000. 00 

Amount  available  for  fiacal  year  ending  June  30, 1893 13, 247. 07 


Amount  (eRtiinated)  required  for  completion  of  cxiHting  projiM't L'7. 500. 00 

Amount  thatcanbeprontablyexpendediniisralyearendiug  Juiie30, 1894     27, 500. 00 
i^ubmittcd  in  rompiiance  with  requirements  of  Bectioud  2  of  river  and 


'ompiiance  witn  requirements 
harbor  acta  of  1866  and  1867. 


REPORT  OF  MR.   REID   WniTFORD,   ASSISTANT  EXGINKER. 

UxiTKO  Statks  Engineer  Office, 

G(vrgetoirnj  S.  C,  June  SO,  1892. 

Captaix:  I  have  the  honor  to  make  the  following  report  of  ♦)ppratioii.s  on  (ireat 
I't*  Dee  Kiver,  South  Carolina,  for  fiscal  year  tending  June  30,  1892: 

Suftgging  and  clearing  banka  continued  by  United  States  Ht4^am  Iioistor  and  liirod 
labor.  The  following  obstructions  have  been  removed,  roughly  clearing  hanks  and 
cbaunel  to  an  approximate  width  of  80  feet  and  deptli  of  3  feet  at  low  water.  From 
the  channel:  Logs,  988;  Htumps,  185;  large  snagti,  475;  small  snagn,  10  cords.  From 
the  banks:  Trees  cut,  1,680;  brush  cut,  51  cords.  Work  has  luicn  carried  on  he- 
tweon  points  54  miles  and  172  mUes  above  the  mouth  of  river.  Of  the  total  amount 
czpeDoed  ^x-tentha  were  used  on  the  channel  and  four-t^^nths  wore  used  on  thr 
binlui.    Each  obstruction  co.st,  approximately,  $1.05;  cost  increased  by  high  water. 

The  progress  of  the  work  was  greatly  delayed  by  unusually  high  freshets  during 
the  year. 

Hmark%, — The  improvement  of  the  river  by  the  United  States  work  has  been  de- 
cided, aa  captains  of  river  steamers  and  others  in  a  position  to  know,  freely  state. 

Rtwmmendation^. — ^It  is  respectfully  recommended  that  the  same  charaet(?'r  of  work 
berurrif'd  on  till  a  thoroughly  cleared  channel  be  completed  from  the  mouth  of  the 
river  to  Cheraw. 

OcmvitToe. — The  following  statement  was  obtained  bv  Mr.  J.  C.  Tam])let,  time- 
heeper,  who,  acting  under  orders  from  this  ofhce,  visited  all  the  principal  sliipxnng 
and  receiving  places  on  the  river,  and  from  them  collected  the  figures  given.  Anion  «:^ 
the  biuiness  men  who  gave  this  information  may  be  mentioned  E.  P.  .Smith,  L.  F. 
Diris,  W.  L.  Buck  Sl  Co.,  and  B.  A.  Munnerlyn,  agent  South  Carolina  steamboats. 
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merehandiso 


Graad  total. 


1. 

2, 
1, 
0, 

•» 
33, 


4S3 
650 
827 
265 
652 

;{:.;{ 

250 
821 
225 
250 


.'  56,7ri2 


Valuo. 


1296,300 

265,  558 

luy,  750 

50. 120 

80.  -JJ^O 
5;{,  040 
45.  (MKi 

81,  1«9 
5»i:5 

7,501) 


5,502 


083,8^) 
38;i,  4."iO 


.|  62,344 


1, 307, 330 


l.Sl»i 


NuiuIht.      Tuu.h. 


5.7fiO 

16.  5r»o  , 

88.  IHN)  I 

;;»),  y>m 

5. 4:;o  ! 

C.97U.OOO  I 

::,  WW,  000  : 


1, 445 

2,S08  j 
1,5^^1 

r>,  (MM) 

l,«in7 

:•,.  i?-5 

5. 10(1 


Viiluc. 


f 202,  300 

'_'H;».rrii) 
'*»■  I /■<)() 

81.  5  U) 
55.  TOO 
40, 500 


2,  IK«)  ■  'J,  «HM)  ■ 

:^52  \\yi 

5i.Gto  '  01, '.m;k  I 

18.  Om)  I  144 


4.(M-Mi 

17.  iKK) 

2H''.  h8-< 

5,400 


,-tJ.(Ki'.»  '   l.tHO.  U38 


0,  4uj         320.  UK) 
72,471  i  1,401,038 
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TliiH  show 8  uu  incroiiso  of  approxiuiatoly  30,127  toua  over  that,  given  in  1881.  Com- 
merce lias  liecii  carried  on  Ity  seaj^oiu;;  schoonerB  of  250  to  300  tons,  and  ttifboaUi  to 
Tort  Harn^lsdii  and  ISniith  Millfl,  and  tlin  steamers  Sauice,  Merchantf  Juhn  mi  Cole,  to 
Clieraw,  tbo  head  of  navigation. 

Tiiere  has  been  one  new  steamboat  line  of  transportation  established. 

Employes, — Mr.  Homer  Jacobs,  overseer;  Mr.  John  R.  Smith,  engine-driver;  and 
Mr.  J.  C.  Taniplot,  timekeeper,  deserve  credit  for  faithful  and  efficienf  services. 
Very  respectfully,  your  obedient  servant. 


Capt.  Frederic  V.  Abbot, 

Corps  of  Enffinetrb,  U.S.  A, 


Bkid  Whitfohd. 


M  5. 

IMPROVEMENT  OF  CLARK  RIVER,  SOUTH  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 


For  preliminary  examination,  see  page  1109  Annual  Beport  for  1887.  ; 

.  4 

■1 


For  map  of  river,  see  paj?e  1204  Annual  Report  for  1890. 

ORIGINAL  CONDITION. 


This  creek  is  really  the  southern  mouth  ofc Lynch  River.  Its  upper 
end  was  entirely  choked  by  a  tangled  mass  of  driftwood  andfiiUen: 
trees.    The  lower  i)art  was  fairly  clear  of  obstructions. 

PLAN  OF  IMPROVEMENT. 

The  project  ])rovides  for  cdosinip:  the  northern  mouth  of  Lynch  River 
and  thoroughly  sna^^ging  Clark  Creek,  at  an  estimated  cost  of  $7,500. 

WORK  PRIOR  TO  JUNE  30,  1891, 

The  first  3  miles  from  the  mouth  was  quite  thoroughly  cleared  of  ob- 
structions tor  a  width  of  K)  feet  and  dei)th  of  3  feet  at  low  water.  The 
remainin<»  three  Iburths  of  a  mile  was  roughly  worked  over.  The  last 
590  feet  ii(»xt  to  Lynch  Kiver  being  solidly  packed  with  logs  for  the 
entire  width  of  the  stream,  a  passage  25  feet  wide  was  all  that  could  be 
provided  witli  the  money  on  hand,  and  this  w^as  so  shoal  that  it  oovild 
only  be  used  during  freshets.  One  thousand  and  seventy-four  obatnio- 
tions,  consisting  of  logs,  snags,  etc.,  were  taken  from  the  channel|  and 
230  overhanging  trees,  etc.,  were  cut  li'om  the  banks.  A  survey  of  tbe 
creek  was  made. 

WORK   OF  THE  PAST  YEAR, 

The  creek  was  roughly  chaired  by  plant  owned  and  operated  1q^ Hie  j 
United  Stales,  tor  a  width  of  40  ieet  and  depth  of  3  feet  at  low  wate,  j 
between  y)oints  no  miles  aiul  7  miles  above  the  mouth.  The  average  > 
cost  of  removing  obstructions  was  42  cents  each.  For  details  of  WOK,^ 
done  and  commercial  statistics  reference  is  made  to  the  report  of  ay  .J 
assistant  engineer,  Mr.  Eeid  Whitford,  who  has  showed  marked  abflttgf 
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in  directiDg  and  controUiDg  the  workioi;:  party,  and  maintaining  the 
efficiency  of  the  plant. 

REMARKS. 

One  new  transportation  line  has  been  established  on  this  river  dar- 
ing the  year. 

With  the  balance  of  $0.00  on  hand  Jiiiy  1, 1802,  nothing  can  be  done. 
During  the  year  the  freight  passing  over  this  stream  has  aggiegated 
6,586  tons. 

This  creek  is  tributary  to  the  collection  district  of  Georgetown,  S.  C.  George- 
town lA  its  port  of  entry.  Amount  of  duties  collected  in  the  calendar  year  of  18U1, 
$11.61. 

For  this  improvement  the  following  appropriations  have  been  made: 

Br  ftct  of  Congress — 

Of  AugustU,  1888 $2,500 

Approved  September  19, 1890 2,500 

Total 5,000 

Total  expenditures,  including  June  30, 1892, 1^5,000. 
For  table  of  commercial  statistics  furnished  by  the  collector  of  George- 
town, S.  C,  see  this  year's  Annual  Beport  for  Waccamaw  River. 

Money  statement. 

Julyl,  1891>  balance  unexi>ended $2,261.68 

June  90, 1892,  amonnt  expend^  during  fiscal  y  far 2, 261. 68 

Anurant  appropriated  by  act  approved  July  13,  1892 2,500.00 


rxpobt  of  mr.  reid  whitvord,  assistant  bnoineer. 

United  States  Engineer  Office, 

Georgetoicn,  S.  6'.,  June  SO,  JS'l?. 

CiPTADf :  I  have  the  honor  to  make  the  following  report  relative  to  Clark  C'rrek, 
South  Carolina,  for  fiscal  year  ending  June  30,  1892. 

Operationa  began  November  1,  1891,  and  continued  till  February  29,  1892.  FuiuIh 
hanag  bceii  ezhaosted,  work  ceased  which  had  been  done  by  United  States  steam 
kilter  and  hired  labor.  A  channel  40  feet  wide  and  3  I'eot  deep  at  ordinary  Ioav 
vaterwaa  completed  over  the  entire  6|  miles  of  the  creek  from  Great  Pedcc  to 
Lnoh  Rirer.    The  following  obstrnctious  were  removed : 

mm  the  channel:  Logs,  2,778;  stumps,  100:  large  snags,  1,468;  small  snags,  39 ( 
Mids.  From  the  banks:  553  trees  cut;  43  cords  brush  cut.  £ach  obstructiou  coKt 
ipproximately  42  cents.  Of  the  amonnt  expended  nine-tenths  wero  used  ou  tho 
cLannel  and  one-tenth  ou  banks. 


land  along  Clark  Creek  and  Lynch  River.    Immediately  atior  the  above  channel 
waa  opened  it  began  to  be  used  and  the  commerce  given  below  was  at  ouce  devol- 

MtMffmfMmdations.—lt  ia  respectfully  recommended  that  the  work  of  snajsging  and 
clearing  banks  be  continued  till  an  unobstructed  channel-way  bo  provided.  1"  ad- 
dition to  this  a  timber  dam  be  built  across  Lynch  Kivcr  to  keep  out  the  driix 
which  entera  that  riyax  from  the  Great  Pedee  during  iresheta. 


^f 
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Commeroe, — The  following  statement  was  collected  by  R.  G.  DfuenbnTj^  oT«t«eety 
who  visited  the  basiness  uion  in  person,  among  whom  may  be  mentioned  J.  G.Eaddy 


<&  Co.  and  W.  L.  Buck  &  Co. : 


Ko. 

TMm. 

ValiNu 

Bosin 

Outtrartl/rrighti. 

barrels.. 

6.000 
4,447 

1,000 
5,838 

18,061 

Timber 

• 

...sticks.. 

Inicard  freighU. 

« 

Fertilizers 

8,886 
250 

16,666 
S.066 

Total 

8,686 

16,666 

•-1 


The  commerce  last  year  was  nothing.  This  year,  because  T)f  the  improYeoMnl  of, 
the  creek,  an  increase  of  6,586  tons  are  shown.  It  was  carried  on  by  pole  boats  '' 
rafts. 

Employes, — There  is  no  better  place  than  this  to  say  that  Mr.  William  Alden  Ji , 

clerk,  deserves  special  mention  for  his  most  efficient  and  valuable  assistMioe  in  tti:|3 
efforts  made  to  carry  out  your  orders  oonceming  all  works  in  local  ohaigeof  l^to.t 
office,  and  R.  6.  Diisenbnry,  overseer,  did  excellent  work  in  removing  the  ob8U'ii»  - 
tions  from  the  creek.  '3i 

Very  respectfully,  your  obedient  servant^ 

SsiD  Whttfobd, 

Capt.  Frederic  V.  Abbot, 

Corp9  of  Engineers,  U.  8.  A» 


M6. 
IMPROVEMENT  OF  MINGO  CREEK,  SOUTH  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

■   J 

For  preliuiinary  exaiuination  see  page  1106,  Annual  Beport  for  1887.  ^ 
For  map  of  river  see  page  11^02,  Annual  Keport  for  ISdO.  -•.^; 

ORIGINAL  CONDITION. 

The  creek  was  much  obstructed  by  snags  and  overhanging  trees^  and , 

was  crossed  by  one  bridge  without  a  draw. 

PLAN  OF  IMTROVEMENT. 

The  project  provides  lor  improving  the  creek  for  steamboats  from  tti 
mouth  to  Williams  Landing,  and  for  pole  boats  at  high  water  up  to 
the  head  of  navigation,  by  snagging  and  clearing  the  banks,  at  an  esti- 
mated cost  of  $17,000. 

WORK  PRIOR  TO  JUNE  30,  1891. 

The  creek  was  snagged  between  points  13  miles  and  no  miles  a1 
the  moutli,  7,1)07  obstructions  having  been  removed.    The  parties  opsi 
ating  the  Mingo  Bridge  had  put  in  a  draw  span. 


.1 
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tbfl  banks  and  I'linnnel  t«  im  approximate  width  of  U  feat  uid  dspth  efl  feet  at  low 
watvr.    >'runi  the  •biiinel :  Li>g»,24S;  Blnmpa,  S7;  Urtie  HnasH,  87:  anwll  anaga,  10 

cunlH.     i'roqi  thebnuka:  Trees  cut,  2,(132;  bmali  CUttSTS  WTdS,     Tb«  VOtIC  W«B  ME- 
tied  on  between  points  no  miles  add  15  miles  abcive  the  monUi  of  the  creek.     Of  tht  J 
total  amonnt  expended  foiir-tentliB  were  aa«il  on  the  ch&nnel  and  e~ 
banks.     Each  obstraction  cost,  approximately,  31  ceate. 

JCtmarkM. — The  iniprovemeiit  made  in  the  navifcation  of  tlie  creek  bu  been  TSiy^ 
great,  and  thufe  in  u  ponitioa  to  know  so  freely  state.  j 

Becommendatinni.^-lt  is  respectfully  recotnmeiided  that  thn  same  character  of  woA9 
be  oanied  on  till  a  thorouKhly  cleared  channel  be  completed. 

Commerce. — Tlio  ui' com  puny  lug  letter  und  statement  from  Mussrs.  F.  Rhem  A  8. 
on  tbls  anhject  exphiin  thi'iuselvcs.    The  above-mentioned  firm  oontrols  a  large  n 
tlon  of  tlia  oiimmerre  on  the  creuk,  and  ara  Id  ft  position  to  know  about  the  t^ 
of  the  cxportn  nnd  importo.    The  commerce  bna  )>een  carried  on  by  two  at« 
of  100  and  20  tiinn  and  a  nnmber  of  polo  boats,  ruftH,  etc.    Total  freights  c 
have  iooreaaed  by  abont  12,405  tons  over  Ust  year.    There  baa  been  one  n 
transportation  cHtablinhed. 

£iAployi». — Mr.  1\ A. Haddock,  oveiseer,  und  Mr.  J. D. Sturgeon,  timekeeper,] 
shown  their  usual  zeal  and  efficiency  in  the  discbarge  of  tboir  dntiee, 

COUMERCUI.    STATIBTlCa. 

EHEue,  B.  C,  JaiMar^  I,  UBS.  J 
Sib;  We  f^Te  below  a  statement  of  Mingo  River,  Sonth  Carolina,  from  1 

18!<1,  to  January  I,  1893,  showing  the  eipurtH  and  imports.  Yon  will  observe  fl 
this  report  is  only  for  <>iglit  months  whil''  last  it  was  for  twelve  montfat,  idMi? 
recent  imnroveuicnt  bus  sti-ndily  ini'rensad  the  exports  and  imports.    TherefaH^ 

remarkable  improveijient  iiiinie  on  the  lowiT  part  of  the  river  and  some  ii 

above  Mingo  Bridge,  which  improvemfnt  we  feel  HatisliBd  would  still  f 


watched  the 
them  on  their  good  work  and  judgment 
Youra,  very  respectfully, 


SplriUIuri 
Cniili! 
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M  7. 

niPKOVEMENT  OF  SANTEE  RIVER,  SOITH  CAROLIXA. 
REFERENCE  TO  PAST  REPORTS. 

For  de5«cTiptioii  of  river  see  page  916,  Auuua]  KejMjrt  for  ISSO.  Fi»r 
new  project  see  page  1184,  Annual  Rej)ort  for  18S1*.  For  map  uf  river 
see  page- 1186,  Auuual  Beport  for  1S89. 

ORIGIN'AL  CONDITION. 

This  river  was  considerably  obstmcted  at  all  stages  of  water  by 
sunken  lo;;s  and  snags.  Its  bar  entrance  was  naiTow.  crooked,  and 
shifting,  with  only  about  4  feet  of  water  at  low  tide.  Four  steamers 
and  a  tiew  small  vessels  were  then  running  upoD  portions  of  the  river. 

PLAN  OP  niPROVE3IENT. 

The  project  of  1880  proposed  to  provide  the  river  with  a  good  outlet 
thiough  Mosquito  Creek  to  Winyaw  Bay,  by  deepening  and  straighten- 
ing this  creek  to  50  feet  width  and  7  feet  depth :  to  secure  7-fcHit  na\iga- 
tm  in  the  river  from  its  mouth  120  miles  to  Wright  Bluff,  and  theuct' 
5-fiM>t  navigation  23  miles  £uther,  to  the  head  in  the  Congart-e  and 
Wateree  rivers. 

The  revised  project  of  1889  provides  for  leaving  the  Mosquito  Creek 
Canalf  which  has  been  completed  30  feet  wide  and  3  feet  dee]».  fnv  a 
timber  route;  cutting  a  new  canal  between  Estherville  and  Minini  Creek 
large  enough  for  river  steamers,  and  snagging  the  entire  river,  at  an 
estimated  cost  of  $350,000. 

WORK  PRIOR  TO  JT7NE  30,  1891. 

A  passage  30  feet  wide  and  3  feet  deep  at  high  water  through  Mos- 
quito Creek  to  Winyaw  Bay  had  been  made;  the  excavation  aiuouiitcf] 
to  206,515  cubic  yards. 

The  river  had  been  snagged  between  points  41  miles  and  42  mile> 
above  the  mouth,  285  obstructions  having  been  removed. 

Dredging  on  the  new  cut  between  Estherville  and  Minim  Creek  had 
begun. 

Work  on  the  flood  gate  in  the  old  Mosquito  Creek  Canal  had  been 
nearly  completed. 

WORK  OF  PAST  TEAR. 

Dredging  on  the  new  cut  between  Estherville  and  Minim  Creek  uimIi-i 
contract  with  Mr.  Louis  S.  Ehrich,  of  Georgetown,  S.  C.  continiud. 

After  many  delays  his  contract  was  annulled  on  May  1.  l>»t»L*.  a 
dredge  was  rented  by  the  United  States,  and  dredging  was  contium.a 
bv  hired  labor. 

"Work  on  the  flood  gate  in  the  old  Mosquito  Creek  Canal  was  com- 
pleted. 
For  details  of  work  done  and  commercial  statistusi/'ferenee  is  nuuh- 

Mr.  Reid  Whitford,  who  has 


to  the  report  of  my  assistant  engineer,  Mr. 
shown  marked  ability  and  zeal  in  conducting 


the  work. 
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REMARKS. 

One  new  trajisi>ortation  line  has  been  established  on  this  river  dnring 
the  year. 

With  the  balance  of  $16,409.49  on  hand  July  1, 1892,  dredfrfngwillbe 
continued  uixm  the  Estherville-Minim  Creek  route,  and  some  iurtliet 
snagging  may  be  done  on  the  river  proper,  if  it  shall  seem  to  be  re- 
quirexl  by  the  best  interests  of  navigation. 

During  the  year  the  Ireight  passing  ovei*  this  stream  has  aggregated 
110,523  tons. 

This  river  m  tributary  to  the  coUoction  district  of  Georgetown,  S.  C.    Georgetown 
is  its  port  of  eutry.    Amount  of  duties  collected  in  the  calendar  year  of  1891, 911^ 

For  this  improvement  the  following  appropriations  have  be^a  made: 

By  act  of  Congress — 

Approved  March  3,  1881 $23^009 

Passed  August  3,  1882 20»(XX 

Approved  July  15,  18>U U^OQI 

Approved  August  5,  1886 IS;  750 

Of  August  11, 1888 24^008 

Approved  Sopteuilier  19, 1890 30,001 

Total 129, 7M 

Total  expenditures,  including  June  30, 1892,  $113,340.51. 
For  table  of  commercial  statistics  furnished  by  the  collector  of  Georges 
town,  S.  C,  see  this  year's  annual  report  for  Waccamaw  Eiver.  ^ 

Moiiey  statemewL  .» 

July  1,  1891,  balance  unexpended $26^8B0L| 

June  30,  1892,  amount  expended  during  fiscal  year 10^48LI| 

July  1,  1892,  balance  unexpended 16^4091^ 

July  1,  1892,  outstanding  liabilities ^ll^j 

July  1,  1892,  balance  available 15^2Mi< 

jVmouut  approi)riated  by  act  approved  July  13, 18J)2 30^  OOQll 

Amount  available  for  fiscal  year  ending  .Tune  30,  1893 45^  29ii ' 

{Amount  (estimated)  required  for  completion  of  existing  project 2901,000.1 
Amount  that  ran  be  profitably  expended  in  fiscal  year  ending  June  30,1894  200^  OOOlI 
iSubmitk^d  in  couipliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  18(>6  and  1867. 


beport  of  mr.  reid  wiiitford,  assistant  enginebr. 

United  States  Engineer  Offigb, 

Georgetown t  S»  C,  June  30, 1S9B.  -^ 

Captain:  I  have  the  honor  to  make  the  following  report  of  ox>eration8  on  SsqM 
River,  ^<»uth  Carolina,  for  fiscal  year  ending  June  30,  1892:  '"^ 

No  snagging  haH  been  done  on  the  river.     Dredging  was  continned  by  Bfr.  Loal| 
S.    Ehrich,  under   lii«  contract  in   dredging  the  Estherville-Minim  Creek  Cf~"^ 
Up  to  the  iHt  (lay  of  May  he  had  removed  a  total  of  12  J76  cubic  yards,  at  which 
the  time  of  hiH  crmtract  having  expired,  and  failing  to  get  it  renewed,  it  wai 
nulled,  after  whieh  hiH  plant  was  rentt^d  by  the  United  States,  who  proceedad' 
do  the  work  by  hired  labor.     By  this  method  there  has  been  removed  1,1^ 
yards.     Mr.  Wm.  C.  Johnstone  finished  the  restoration  of  his  rice-lield  draioi 
far  as  demanded  from  the  present  appropriation.    This  embraced  •  total  of 


•taWifliird.  H  st.-aiii.-r  nmniun  fr.mi  Gc<.rc.-I<.nii,  lliro>tf;li  M..Bi|nil»  Vr.-nk 
,toliiu<litii;M(>u  ihe  K^nb-e  Kivvr.  Tlit.' uUicr  sti'uuiers  liavf  run  with  Dicir 
refculiirity.  L.nr;:r  (jiDinlitiuB  ot*  Tuliiiible  cjpri'tit)  limber  hav«  eoinc  through 
iiit*<l  !4t»t4ii  I- an II I  at  MiMiiuito  Creek. 

tlajTra. — I  aiu  muili  iudebtml  to  Mr.  H.  F.  Price,  uiirvoj-ur  unit  InHpdCtnr,  for  Iiih 
aiu«t  exifJIeut,  •Oicieat,  and  faithful  work. 

rTKR   FKOV    MB.    U   8.    EHRICH,   CHAIRMAN  GEORGETOWN   BOARD   OF  TRADX. 

Palmetto  Cypress  Company,  Jfnj  !6, 189S. 
IB  SIR:  I  b«g  to  inhmit  herewith  a  report  of  HtatieticB  as  to  SnutiM)  River,  in 
lanre  with  yonr  reqneat.  I  have  given  thiu  mutter  some  time  and  am  certain 
•tiTDat»  of  thi>  commerce  of  the  river  iB  ua  near  correct  oh  iti.t  pr.icticaliletofcet 
The  principal  change  in  outward  prnductB  is  in  the  item  of  tinilicr.  which  iH 
n  ita  infancy,  as  far  as  qiinntity  shipped  is  concerned,  and  will  inrrriiM;  ejicli 
[he  more  rniiid  nhen  the  United  StitteB  Government  shall  li.ive  ciiiuplct'-il  the 
It  protect  of  n  canal  conuucting  Winyah  Bay  vith  Sanlce  Uiver.viii  Alinim 
:  Canal.  The  incr^ised  value  of  tbc  Bwnmp  laiida  along  t]ii>  Snntet^  liivtr  sinct^ 
mpletion  of  the  firat  GoTemment  improvement,  namely,  tht^  cutting  of  Mua- 
Creek  Canal,  is  tenfold  innre  than  tlie  nmonut  expended  by  the  Ciovtriniient, 
M  had  the  eti'oct  of  btinging  capital  to  this  State  for  the  pnrpotte  of  niannfMr- 
{the  productH  of  these  swnuip  lands,  and  will,  an  soon  as  tlio  work  now  f!oing 
•■r  tmr  shall  have  given  iis  deeper  water,  moke  Ueorgotown  one  of  tho  (if  ni>t 
neat  ahippina  poits,sn  far  as  lumber  (joeo,  on  the  Atlantic  const.  Tho  Western 
•bich  I  alladed  to  in  my  luat  letter  have  since  erected  their  plant  aud  are  now 
«k  ud  calcnlate  to  ship  at  least  30,000,000  feet  per  year.  Other  tirnis  af  now 
acting  and  will  locate  either  in  Georgetown  or  ut  some  point  on  the  Siinteu 

t  eCber  items  of  commerce  on  the  rirer  are  Bubj«i-t  to  grent  extent  ou  the  eea- 
ttepsat  one  having  been  favorable.    The  ateumcm  plying  the  river  baveilone  a 
I  bismcH  and  the  niunbei  will  be  inoreasod  this  year. 
Toy  napsctfblly, 

L.  A.  KiiHicii. 
FrmiiatU  Gtorgttewn  Board  of  Trade. 

m  WHirroBi>,  £eq^ 

IT.  &  .ImMmU  A^iMK 
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im. 

I8B. 

No. 

Tons. 

Valoe. 

Ko. 

Xon.. 

Val 

(^.ifirnrrf. 

Sr-.:-.;;::.:..:;.:;;::.:iiS::: 

3S.VX 

-J3.-000 
5.1,000 

luulflOo 

S.OM 

St.  BOO 

■tiS 
..™ 

iiE 

1B,«(X] 

iso.ooo 

J.BO0 

i.soo 

as 

as.  000 

SI.  DM 

*,  too.  000 

3,000.000 

12.0110 

S.UO 

10,000 

1.750 

10 
IM 

« 

: 

ii 
i 

LamTwr f.il   . 

■Wool iwnmlB,. 

n 

Wood eordn.. 

1 

^•y.siio 

l.6«B,«D 
IWI.OUU 

4,000 

1000 

1.M 

'"•''•"■ 

GimartBi,  proTiBionii,  olr 

100,  »5 

I,7M,(W 

110.S33 

S,«l 

■  Talne  oT  these  tana  li  aeeeeitrtlj  «*tliB>t*d. 
Very  reap«etftitly,  your  obedient  m 


Exn>  Wmrroi 


rOKD, 

Aw4a 


M  8. 

IMPROVKMKNT  OF  WATEHEE  RIVER.  SOUTH  CAROLINA, 

REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examioation,  see  page  9li,  Annual  Report  for  If 
For  map  of  river,  see  page  1190,  Animal  Beport  for  1889. 

OBIGHrAL  CONDITION. 

In  1882  tliii^  stream  had  a  low- water  depth  of  from  3  to  4  feet  ftoiB 
month,  ((8  iiiilea,  to  Camden.  The  lower  14  miles  was  oomplet 
blocked  at  all  Kt:ifreB  of  wat«r  by  logs,  snags,  etc.,  and  at  modv 
stages  by  tbo  bridges  of  tlie  South  Carolina  and  the  Wilmington, ' 
Inmbia,  and  Aiigtista  liailroads,  then  without  draw  spans;  tiienoi 
Camden,  navigation  was  possible,  but  dangerous,  except  dorinf  h 
water.     It.s  commerce  was  practieally  uotbiug. 

PLAN  OF  mPBOVEHENT. 

The  project  provides  for  safe  and  unobstructed  i-foot  navigation 
steamers  from  Camden  to  the  mouth  at  an  estimated  cost  of  ^iO,OM 

WORK   PRIOR  TO  JUNE  30,    1891. 

Tlie  river  had  been  .snagged  between  points  68  miles  and  no  m 
above  the  luouth,  since  lHHi  11,299  obstructions  having  been  zemoi 
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revioos  to  June  30,  1884,  the  records  are  not  sufficiently  detailed  to 
Te  exact  figures,  but  a  very  considerable  amount  of  woVk  had  been 
me  on  the  river.    The  railroad  bridges  had  been  provided  with  draws. 

WORK  OF  PAST   YEAR. 

The  river  was  quite  thoroughly  cleai-ed.  by  jjlant  owned  and  oi>eratfd 
y  the  United  States,  for  a  width  of  80  feet  and  depth  of  4  feet  at  hnv 
ate"  between  points  no  miles  and  07  miles  above  the  mouth.  The 
rerage  cost  of  removing  obstructions  was  87  cents  each.  For  details 
Fvork  done  and  commercial  statistics,  reference  is  made  to  the  ap 
ended  report  of  my  assistant  engineer,  Mr.  Reid  Whitford,  who  has 
bown  marked  ability  in  directing  and  controlling  the  working  parties 
ad  maintaining  the  efficiency  of  the  plant. 

REMARKS. 

So  new  transportation  lines  have  been  established  on  the  river  dur- 
iig  the  year.  The  appropriation  of  September  19,  18fK),  completes  the 
moimt  that  this  improvement  was  estimated  to  cost.  By  theexpendi- 
toe  of  this  »\un  the  entire  portion  of  the  river  covered  by  the  project 
kia  been  put  into  good  condition  for  steamboat  navigation.  For  its 
vuntenance  the  snag  boat  owned  by  the  river  should  be  kept  at  work 
Mntiiiaously.  The  stream  is  well  worth  this  expense,  which  would 
Hiomit  to  about  $6,500  a  year.  If  appropriations  are  made  every  two 
Jttre.  813,000  could  be  advantageously  spent  in  that  period. 
.  With  the  balance  of  9H,822.77  on  hand  July  1, 1892,  snagging  will  be 
j  fiOQtiniied,  the  worst  obstructions  being  removed  first. 
During  the  year  the  fireight  passing  over  this  stream  has  aggregated 

^44tons. 

•This  river  is  tribntaiy  to  the  oollection  district  of  Georgetown,  8.  C.    Geor^et<>wn 
■itiport  of  eutry.    Amount  of  duties  coUected  in  the  calendar  year  of  1891,  $11.6i. 

Fortius  improvement  the  following  appropriation^  have  been  made: 

^r let  of  Congress: 

A]»proved  March  3,  1881 $8,000 

Ptei€d  Anjrnst  2,  1882 15.(X)0 

Approved  Jnlv  5,  1884 r».000 

Approved  An>riut5, 1886 7.500 

Of  August  11,  1888 UMXX) 

Approved  ^^epteinber  19, 1890 12, 500 

Total 60.000 

Total  expenditures,  including  June  30, 1892,  853,177.23. 
Fat  table  of  commercial  statistics  furnished  by  the  collector  of  (4  eor^^^e- 
town,  S.  G.,  see  this  year's  Annual  Bex>ort  for  Waccamaw  IMver. 

Money  statement. 

Wjl,  1891,  balance  unexpended $13,610.39 

fiine  90,  1892,  amount  expended  daring  fiscal  year 6. 817. 62 

FtjIt  1, 1892,  balance  unexpended 6, 822. 77 

'oly  1, 1892,  outatanding  liiiMlities 462.64 

ulTl,  1892,  balance  available 6.360.13 

jsbnnt  appropriated  by  act  approved  July  13,  1892 2, 500.  (X) 

mount  available  for  fiscal  year  ending  June  30,  1893 8, 860. 13 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1  SiU      6, 500. 00 
Submitted  in  compliance  wfth  requirements  of  sections  2  of  river  and 
harbor  acta  of  1S66  and  1867. 


BEPORT  OF  THE  CHIEF  OF  ENGfinSSBS,  V. 


Kft    -^ 


rbpost  of  mb.  reid  w&itfobd,  ajsurtaxt  snonnoeb. 

United  Statb«  Ehgiuxbb  C 
Georgetown,  S,  C,  Jk 

tain:  I  have  the  honor  to  make  the  following:  report  of  operatioi 
y  South  Carolina.,  for  fiscal  year  ending  Jane  dO,  1892. 
fcgging  and  clearing  hanks  were  continued  by  United  States  steM 
i  Tabor.    The  following  obstmctions  hare  been  remoyed,  ronghl^ 
LB  and  channel  to  an  approximate  width  of  SO  ^t  and  depth  oi 
er: 

rom  the  channel:  Logs,  571:  stamps,  288;  large  snags,  981;  small  on 
>m  the  banks:  Trees  cat,  1,806;  brash  cat  29  -cords.    Work  has  be* 
irween  points  no  miles  and  67  miles  above  the  mouth  of  the  river, 
loont  expended  six-tenths  were  used  on  the  channel  and  foar-tentilw  c 
ush  obetraotion  cost  approximately  87  cents. 

Bemarks. — ^The  progress  of  work  was  greatly  delayed  by  continnons 

aring  the  spring  and  winter.    The  work  so  far  accomplished  has  be* 

benefit  to  the  navigation  of  the  river,  as  captains  of  the  steamers  «tate 

BecommetidaHons. — It  is  respectfully  recommended  that  work  of  a  simi 

be  carried  on  till  a  thoroughly  cleared  channel  ftom  the  mouth  of  the  ] 

den  be  completed.    After  this  has  been  done  there  will  be  required  alM 

year,  or  $12,000  from  one  appropriation  to  the  other  as  they  are  at  pre 

Congress  to  keep  the'  channel  open,  owing  to  the  large  quantities  of 

down  the  river,  lodging  and  forming^bstractive  jams.    In  addition,! 

banks  daring  fireshets  causes  much  of  the  standing  timber  to  fall  in. 

ComsMToe.— The  following  statement  was  obtamed  by  Mr.  £.  C.  Eas 
keeper,  who,  acting  under  orders  from  this  office,  visited  all  the  princ 
and  receiving  places  alongthe  river,  and  from  them  collected  the  ngurei 
following  letter  from  Mr.  Easterling  explains  itself: 

Unitxd  Statxs  Hoisteb  Wa 

M 

Sir  :  I  have  the  honor  to  transmit  a  statement  showing  the  outwav^ 
freights  on  the  Wateree  River,  South  Carolina,  from  May  1, 1891,  to  1^ 

St4)ambont  transportation  has  steadily  gained  favor  with  the  plant 
river  on  account  of  its  cheapness,  compared  with  railroad  transportatif 
venience.    In  many  instances  fertilizers  are  delivered  in  the  fields  by  t 
doe8  away  with  many  niilfs  of  hauling,  on  the  west  side  of  the  river,  t 
patronizing  the  boat  obviate  the  necessity  of  hauling  across  the  t« 
Camden,  the  toll  in  Roifie  cases  amounting  to  a  considerable  amount, 
one  planter  told  me  that  in  shipping  his  crop  and  receiving  his  fertilii 
$100  a  month  toll,  and  that  since  Le  has  been  patronizing  the  steamlK 
amounts  to  over  $8  per  month.    In  the  matter  of  freight  a  planter 
shipping  240  bales  of  cotton  he  saved  in  freight  alone  $100  by  shippi? 
Other  instances  of  convenience  and  pecuniary  saving  could  be  cited 

The  steamer  running  this  river,  during  the  busiest  of  the  cotto: 
was  taken  ofi'and  sent  to  the  Pedee,  and  when  she  Returned  mode 
which  was  a  great  drawback  to  the  commerce  of  the  river. 

Respectfully  submitted. 

B.C.I 

Mr.  Rkid  Whitford. 

U.  S.  AsHstant  Engineer, 


Outward  freights. 

Ckyttoa balen. 

Cotton-seed  oil barrels . 

Cotton-Beed  meiil 

Cotton-Med  hullH 

Cotton  seed bnshelB . 

Sosin barrels. 

Sough  rice boBhels . 


In  trard  freightt. 
G^eral  merobandiM 


No. 


415 
270 


1,000 

1,(HK) 

10,000 


189L 
Tona. 


104 

54 

27| 

10 

15 
175 
220 


400 


Total j I  1,00.H 


•  Yalne. 


$20,750 
S,780 

aoff 

9 

80 
!,» 
12,5 


39.: 


11 


51 
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Lwl  year  (here  were  1,005|  tonn  of  commorco  on  the  river.  This  year  thero  nre 
2.244  tons, showing  an  incroaHc  of  1,239  tons.  During  the  year  the  South  Carolina 
Steamboat  Compaby  had  a  line  of  HteamcTB  running  of  from  250  to  SOO  tons  burden, 
Vstthey  have  not  been  operatcil  with  snfllcient  regularity  to  cany  ft'eighto  with  hh 
qiiek  dinpatch  as  the  shippers  seem  to  require,  so  it  has  be^n  reported.  The  com- 
wrce  is  fast  growing  in  importance.  The  river  runs  through  the  moHt  fertile  farm- 
Bg  lands  in  the  State. 
implojf^.^Cjkpt,  Kilhia  Morse,  overseer,  Mr.  E.  C.  Easterliug,  timekeeper,  and  Mr. 
'  B.H.  Oil ver,  engine-driver,  have  as  nsoal  been  very  faithful  and  efficient  in  the  dis- 
cksrge  of  their  duties. 

Very  respectfully,  your  obedient  servant| 


» 


Capt.  Krkderic  V.  Abbot, 

Corpt  of  EmginctrB,  U,  S»  A, 


ReID  WniTFORD, 

AsButani  Ewfinear, 


Mg. 

IMPROVEMENT  OF  COXGARKE  RIVER,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

Pot  preliminary  examination  see  page  1140,  Annual  Rei)ort  for  1885. 
For  map  of  river  see  page  1194,  Annual  Report  for  1880. 

ORiaiNAL  CONDITION. 

In  1886  this  stream  had  a  low-water  depth  of  3  to  4  feet  from  its  mouth 
totte  railroad  bridge  at  Columbia;  thence  1  foot  h)w- water  depth  2 
■Des  farther  to  its  head.  Navigation  of  the  lower  47  miles  w^as  blor.ked 
•tall  stages  of  water  by  tlie  South  Carolina  Railroad  Bridge  and  by 
^anktii  logs,  snags,  and  ov<nlianging  tr<M*s.  Thr  navigation  of  tlu*  rc- 
Diiiiiiiiig  2  miles  was  j)rev('ntc(l  by  swift  currents  and  numerous  rock 
Wjjes  and  bowlders.     Its  conimene  was  nothing. 

ri.AN   OF   IMrUOVKMENT. 

Tlic  projfM-t  ]>roposos  to  secure  a  tlioroughly  cleared  -l-foot  navignf  i(ni 
<'\H'  t1i»'  lower  47  miles  at  all  stages  and  a  cleared  channel  UK)  I'cet 
'•  I'lt- tlin»u;^li  the  shoals  above,  at  an  estimated  cost  of  >«r>4,.'iOO. 

WOKK    rUIOR   TO   JUNE  30,  ISOl. 

Tho  river  had  been  snajrfred  b(*tween  points  no  niil(\s  and  47  mih's 
a'"»vr  the  mourh,  4,708  obstructions  having  been  removed.  The  rail- 
f"!**]  brid^je  bad  been  provided  with  a  draw. 

WOUK  OF   PAST   YEAR. 

Therivor  was  quite  thor^Mi^hly  cleared  by  a  i>lant  owned  and  oper- 
^^♦il  by  the  United  States  fur  a  width  of  SO  feet  and  a  <h'pth  of  ;»  feel 
JitlowVater  between  jMjints  no  miles  and  40  mihvs  above  the  mouth. 
Tlipaverai^e  cost  of  removin;r<>bstru<'tions  was  sO.si)  ca<h.  For  details 
*'tTork  done  and  eonmu'rcial  statistics  reierenjc  is  nnule  t<»  the  irpoit 
'•f my  a-sistant  enjjineer,  Mr.  K<-id  \Vliitf<»nb  whn  has  sliown  marked 
ability  in  directing;  and  controlling  the  working  party  and  maintaining 
^e  efficieney  of  the  plant. 
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BEMARES. 

No  now  transportation  lines  liave  been  established  on  the  river  dnr- 
ing  the  year.  With  the.  balance  of  80.00  on  hand  July  1, 1892,  nothing 
can  be  done.  Dnrin^  the  year  the  freight  passing  over  this  stream  has 
aggregated  3,086  tons. 

This  river  is  tributary  ta  the  eon«'plion  district  of  ficorgetown,  S.  C.  Georgetown 
is  itH  port  of  entry.    Aiiioiiut  of  duties  cuHeoted  in  the  calendar  year  of  1891,  $11.64. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Ai)proved  AuguHt  5,  1«8(> $7,  BOO 

Of  AngiiHtll,  1W8 7,600 

Approved  September  1J»,  1890 5,000 

Total 20,(0^ 

Total  expenditures,  including  June  30,  1892,  820,000. 
For  table  of  commereial  statistics  furnished  by  the  collector  of  Greorge^ 
town,  S.  C,  see  this  year's  report  for  Waccamaw  liiver. 

Money  8taU*ment. 

July  1,  1S91,  lialanre  nnexpeuded $2,575. 

June  30.  189L';  amount  expended  durinj;  fiscal  year 2,575. 


Amount  appropriated  by  act  approved  July  13, 1892 5,000. 


{Amount  (est imated)  require<l  for  compb^tion  of  exist in)||:  project 29,500. 
Antouut  that  can  be  profitably  expendc^l  in  tiscal  yea  rending  June  30, 1894    25,000. 
Submitted  in  complian<'e  with  requirements  of  sections  2  of  river  and. 
harbor  acts  of  nm  and  1867. 


REPOKT  OF  MK.    KKID  WniTFOlU),   ASSISTANT  RNniNRKB. 

IJnitki)  Statf-s  Enginekk  Office, 

Georgetown,  S,  C,  JuneS0ylS92, 

Captain:  I  have  the  honor  to  make  the  f(dlowing  report  of  operations  on  Congar^*^ 
liiver,  South  Carolina,  for  fiscal  year  ending  June  30,  1892:  -^ 

Snaccging  and  clearing  banks  were  continued  by  United  Stat4'S  steam  bolster  aa  ^1 
hired  labor,  and  suspended  July^l,  1891,  because  of  the  exhaustion  of  fnnds.  Th^^ 
following  obstructions  have  been  removed,  roughly  clearing  the  banks auid  channel* 
to  an  api)roximate  wi<lth  t)f  80  fVrt  and  depth  of  3  feet  at  low  wat-er:  ^ 

From  the  channel:  Logs.  116;  stumps,  22;  large  snags,  65;  small  snags,  11  cord»  ^ 
from  the  banks,  tre<'s  rut,  5. 

AVork  has  bcrn  carried  on  between  ])oints  no  miles  and  40  miles  above  the  montS* 
of  the  river.  (.)f'  the  total  amount  expended,  nine-tenths  were  used  on  the  channel 
and  one-tenth  on  the  banks.    Kach  olistructitm  cost  ap])roximately  89  cents. 

Jivmarks. — The  jirogress  of  w«irk  was  greatly  delayed  by  continuous  high  fTefllief 
during  the  yisir.  Th(^  work  so  far  done  has  been  of  marked  benefit  to  the  navigutioa 
of  tin?  river,  as  the  c:iptaius  of  the  river  steamers  state. 

I!a'ommni(lntiom<. — it  is  respectfully  reconnuended  that  similar  work  bo  carried  on 
till  a  thoroughly  <'leari'd  channel  be  com])leted  from  the  mouth  of  the  river  to  Granby 
Landing,  near  Columbia;  afterward  to  nuiintain  the  channel  as  completed. 

Thr  following  statement,  in  the  mam.  was  obtained  by  Mr.  K.  G.  Dusenbnry,  OTe^ 
seer,  who,  acting  under  orders  from  this  oflice,  visited  all  the  shipping  and  recelTllig'j 
places  along  the  river  and  from  tliein  collected  the  figures  given.  '  J 

The  following  letter  to  Mr.  Dusenbury  explains  itself  : 

Columbia,  S.  C,  May  96^  JSSS, 

Pi:ai{  Siii:  Tlie  work  done  by  the  Government  on  tbe  Congareo  Riveras  far  ai 
Granby  lias  been  of  great  benefit  to  Columbia  so  far,  and  if  completed  to  tbiscitj 
would  o])en  up  water  transportation,  and  thus  enable  ourmerchants  to  compete  with 
points  around  us,  which  is  impossible  under  the  present  state  of  affaize. 
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tW?^?^*'?^*;?  ^"•^  ^^  Trad..-  of  Colami-:*.  1  ^  TL-ir  -  .-TT-^T-  --:---  -  ^  - 
obtS^^'T  ^**'"-  ^^«^T*^'«iai»  from  this  .li^ui .:.  H-  t^:  -^.  ■-■  1--  :^i  -' '-  "  - 
JWW^K an  appropriation  from  the  GovcrnTa*!.!  s^  »:.-  r^  --=-  -.--.  ^  '  --  — 
uij  worw  from  oranbT  to  Clnmbia. 

tU  entire  st^>ti..n  of  iht-«iiat.-.  "^  »--   •» 

»«y  respectfully,  youra. 


.-. » 


Mr.  R.  G.  DUSENBITRT, 


^.   J.  M-  SJ  -.7 
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--  ..an  increase  of  1.2S5  ton*  ov^r  tt*-  !ii.*"  7-*t. 
J^*Ms  conniilirrabl*-  coixiLurrrce.  corisi-tiiis  "f  *■-*"*■  '.  ^jc*.  •l.rirl-^  **■   .    f  t.. 
■^ttut  and  no  tatimato  •.oul<i  be  forxiKr'l.     'tliia  liv-ir  i*  :'-*  '::7    ' '.  -. .  .v.  ■  »  •       - 
•"wt  to  the  oc*:an.     There  liave  'been  no  new  tiiri-T-.-rL*::.-  -:.-•—-■,    .... 
J*^m*Tof  ;^-ater  carry  ins  capacity — "JCiito  S>'.»  V/L* — Li*  "--^.i. : .:.    T :.  -         .;   • 
.]J*^^»"?h  an  exceedJfnglV  fertile  coniirry.  and  a  lir.r  ar^i  -:i-«  r  t::".  •    .. 
•ul. by prr.per  manas^ixient.*tl<iYLrii*b  mei  it. 

^^^w.— ilr.  R.  O.  UoseiAbory.  overseer,  and  Mi-  J.  t.  N.-r.-i-i.  -r -_-.-.- ::. 
•*^'< '  n-dit  for  effir-  i en t  an d.  f ;*  i  ibf  ul  -w  ork. 
^'ery  respect  folly,  vour  obedient  Berranti 

Ei.::* '■'■..:;:.    >.- 

Capt.  Frederic  V.  Abrot, 


M  lO. 


IMPROVEMENT    OF    ItAKBOR    AT    CHARLESTON.   lya-TT-p:-.    ::— t -r  • 
15]u5iDA^    MOIT^T  PLEASANT  SHORE.  501  THr  a:.    ::.;^;- 

REFERENCE   TO  PAST  REPOET.S. 

For  bistorv  of  operations  up  to  June3iJ.  1S>-*.  ^.k  y^j:^-    .7. ,     & 
K«*K»n  for  1S.SS.      For    inodiftecl  project,  includiu '4  e:.:::!^--:,.  . 
lloO,  Annual  KeiKjrt  for  1^0. 

ORIGINAL.  CONDITION. 

Tlii-re  \v«:r#;  four  «-lianiiels  across  tlie  bar.  tU-  *V:*t>^^-    •-:.-.-.:.-   v,.. 
l^'tivi  at  low  \eat^rr. 

"PL.A2«    OP   IMPROVEMKNl. 


ii«-.i:  *   »■:  T'^i 


;;•-':  :ii.j*, 


U  is  proposed  to  e«tal>li»li  and  maintahi.  by  : 
lowwater  cliaimei  o£  not  loss  thaa 21  feet  acio^  luf:  uai .     X Uv  u<:t3 


fe 
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of  the  jtiitios  is  to  be  assisted  by  dredging.  The  estimated  cost  of  the 
project  is  $4,380,500,  if  the  jetties  are  left  at  mean  low-water  level 
thronglHuit.  If  brought  up  to  3  feet  above  mean  low-water  level 
throughout,  $5,334,500. 

WORK  PRIOR  TO  JUNE  30,  1891. 

The  foundations  of  both  j(»tties  had  been  completed  out  to  the  crest 
of  the  bar.  Log  mattresses  loaded  with  stone  wei'o  used  throaghout 
as  foundation  and  to  some  extent  as  hearting.  Considerable  i>ortion8 
of  both  jetties  liad  been  raised  to  mean  low  water^  and  half  a  mUa 
of  the  North  Jetty  to  high  water,  } 

The  following  material  had  been  used:  j 


North  Jolty 
Suuth  Jetty 

Total . 


Stone. 


48,144 
89, 653 


137.  <»7 


Cu.yda. 
122,335 
143,414 


285.749 


481.  TIO 


A  plant  for  quarrying  and  depositing  stone  and  a  fine  pump  dredgS 
had  been  procured  for  work  by  hired  labor,  in  addition  to  that  by  eoa*] 
tract. 


WORK  OF  PA8T  YEAR. 

The  stone  contractor,  Mr.  Jacob  Friday,  completed  both  his  etone 
contra<its  on  April  10,  1892,  having  deposited  5J:,GSG  tons  of  rock  dar- 
ing the  year. 

The  GovcrunuMit  stone  plant  worked  continuously  till  June  10,  IBSA' 
wlien  hick  of  funds  necessitated  suspension  of  all  active  work.  X  small 
force  was  rctainc^d  at  the  quarry  to  move  railroad  tracks  and  demck8| 
and  to  do  su<'h  strip[)ing  and  clearing  up  as  would  facilitate  work  under 
the  next  a])pn)priati()n.  The  floating  stone  plant  was  laid  up  and  a 
small  force  retained  to  give*t  a  thorough  overhauling  to  fit  it  forfatoze 
work.  During  the  year  the  plant  put  out  1,202  tons  on  the  l^orth  Jetty 
and  52,i:3D  t^nison  the  S<mth  Jetty.  The  stonework  by  contract  and 
hired  labor  aggregates  108,309  tons,  the  largest  quantity  yet  handled^ 
here  in  any  single  year. 

COST   OF   WORK. 

Separate  accounts  were  kept  of  the  rolls  and  bills  for  the  main  offlo6.j 
for  the  dredge,  lor  the  stonework  by  hired  labor,  and  for  the  coutnot 
work  including  the  cost  of  inspectors  and  their  boats  and  cre?r8.    LT 
these  accounts  <*ach  entry  was  made  to  show  the  liabilities  (billB  anit: 
l)ay  rolls)  incurred  during  each  calendar  month,  no  regard  being  paid  to 
the  datci  when  payment  was  made.    No  attempt  has  be^n  made  to  dl»-.. 
tribal e  the  cost  of  the  main  ofhce  to  the  several  branches  of  woiA 
Sucli  distribution  must  be  purely  arbitrary.    These  accounts  are  ab 
stractcd  U\U)  the  following  table,  showing  work  done,  habilities  ir 
currcd,  and  cost  i)er  unit  for  each  quarter  of  the  year.    The  plant  bi 
been  kept  in  good  condition  at  all  times;  all  repair  bills  have  bee 


3i 

I 


i 
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largwl  to  work  and  not  to  plant.    The  only  charges  uuulo  to  ])lant 
avebeea  for  such  improvements  as  made  the  plant  better  tliau  it  was 

i»eD  new, 

^hilitiet  incurred  durintj  fiscal  year  ending  June  30 ^  1S02,  and  how  they  were  dinlribttted, 
[Total  liabilities  innimMl  during  the  jciir,  $21.'),973.02.] 


ClaM. 


First 
qiiart4»r. 


B»fficf.biIUaniln»Ilrt $l.l51.3ri 

*ptiiil $2,143.53 

l^plinf $10,»76.0'J 

■iW  nnder  nmtnii:t Ions. . |  20, 3«3 

vfmiw $42. 4l>7. 28 

•It^ljv  Tnite^l  States  Lire*l  lalwr,  | 

10. 0.VJ 


■ 

of  Mme 

pt-rkm  by  conrrm-t 

I»r  ton'bv   L'iiit«4l  Statt'D   liirvil 
»r " 


?*J rubie  yaiiN.. 

p«T  ciibb:  yanl V«'nts . . 

la} in;;  up  ^toutt  plaut,  Jitii«  lU-SU, 


$2.06 

$1.97 
42,3.T6 


I     S<f*'on<I 
quarter. 

! 

«.  t*43. 13 

$1,473.88 

$044.6:^ 

is.oa*; 

$;«2. 401. 75 

11.173 

$21.  C2G.  56 

$2.16 

$1.04 

40.184 

12i 


Third 
qnart«T. 

$2,019.  K8 

$(i00.97 

$'i.  2:14. 31 

17.  »>6 

$35, 980. 23 

14.101 

ri5, 277. 43 

r2.08 

$1.79 

18. 049 

13 


Fiinrth 
qiiarti-r. 


$3,117.73 

r24. 5» 

$11,415.20 

1,9:j2 

$1, 102.  fa 

11^.316 

$21. 740.  (i:( 

$'J.  12 

$1.  :\r> 


$1,200.00 


WlMlb* 

year. 


$P,  378. 50 

$4,3I1.X8 

$2r>.(i71.U(i 

!  5^1,  <'rf<6 

$114,990.89 

I  53,«ll 

$91, 420.  (.4) 
$2. 10 

$1.70 

101,109 

114 

$1, 200. 00 


t^).  If 92,  valae  United  States  stone  pLiut.  $5(»,000;  value  Unilid  StateH  dredji^,  $<K).000. 

will  be  seen  that  the  stonework  done  by  eoiitra<*t  and  hired  labor 

nearly  equal  in  amount,  the  excess  by  contract  being  only  about 
)  tons.  The  United  States  paid  for  stone  put  in  by  contract  ?23,500 
i  than  for  a  nearly  equal  quantity  put  in  by  its  owti  plant.  The 
per  ton  by  liired  labor  was  40  cents  less  than  by  contract.  This  is 
1  perfectly  fiair  coinpanson,  as  the  contra(;tor  had  two  contracts, 
for  work  done  in  deep  wat^^r,  where  the  rock  was  rolled  oft'  by  hand ; 
ivoik  was  easy  and  tlie  price  was  S\,UO  ]K'r  ton;  the  otlicr  for  ]>ut- 
ufr  lork  on  the  higher  parts  of  tln^  jetties  to  rais(i  th(*ni  to  hi.i:h 
i.  irere  all  rock  Lad  to  b«*  hoisted  otl"  the  li;»hters  l)y  strain.  T\w 
f  for  rliis  work  was  ^'JArt  per  ton.  Adding  the  (!Ost  of  insi»<M'tors, 
ih^t  contract  stcme  cost  the  United  States  i^iM  per  ton ;  the  second, 
''perron.     The  United  States  plant  did  work  identical  with  the 

prired  contract,  so  that  the  saving  to  the  l;nited  States  should 
y  he  50  cents  per  ton,  and  not  K)  cents  ils  shown  in  tiie  above  tahle. 
iHe  was  no  dredging  <Ione  by  contract  during  the  year  to  conipar*.* 

the  (lovernraeut  dredging,  but  th(i  last  coutra<'t  ])rice  was  17  [  cents 
v;iiiL  and  the  ]uevious  contract  was  let  at  .">()  cents  a  yard.  Tlie 
•  d  Srate.s  dii-dging  cost  IH  cents  ]>er  yanl.  'fhis  is  not  as  good  a 
iijjg  ;i>  was  anticipated,  as  much  time  was  lost   and  many  repair 

wrie  incurred  on  account  of  the  boiler,  which  was  to«)  smjill  for 
vork  deinandeil  of  it.  All  th(\se  bills  were  charged  as  al>(K(*  shited 
'V  Work.  iJy  the  lOth  of  February  it  became  ai>]>arent  that  it  was 
»ale  to  rnntinue  work  long(?r  witlumt  a  new  boiler,  whi<*h  has  been 

and  put  into  the  vessel.  She  will  rciudi  ( -haileston  and  will  resume 
:  about  the  middle  of  Jul  v. 


MP:TII0U   of   eOMIIININir    CONTUAOT    and    inL»Kl>    LAIU)!?. 

e  most  friendly  relations  have  been  maintained  between  th(»  Uinted 
i>  emidovr-s  and  the  contractor's  men.     Mutual  aid  was  const  aid  ly 

111 

1  and  giv«Mi.and  thus  many  delays  and  miicli  e\i)ens<' was  saved  l)oth 
eei.    Authority  w;is  asked  and  obtained  to  rciil  United  Stales  plant 
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Or,  and  this  was  fi-eqnently  done,  ospecialty  in 
i.    On  miiDy  days  the  Goverihnont  tug  did  towiiiK 
at  cost  (*15  a  day),  and,  when  nccdtxi.  his  tng  diil 
Jnited  States  at  the  same  price.     N*>  otticr  tugs  <rouli< 
pnrpose  for  lesta  than  $100  a  day,  and  many  hnndrct" 
thus  saved,  both  to  tlie  United  Stiites  and  to  Mr.  Fri 
anges  were  made  at  tlie  quarries  near  Bdgolleld,  whor- 
;he  Uiiited  States  were  worlcing  side  by  side  in  the 
lite.     Wlii'ii  Mr.  Friday  had  more  stoiie  on  care  at  CI 
I  could  liiiiKllf,  tlic  exrcss  niis  purchased  from  him 
J  by  tUi'  liiitvd  States,  if  the  tTovernraent  had  lighf 
)date  it.    The  movement  of  the  railroad  cars  was  thi 
rate  of  pi-ogress  iieeelorat*!d,  and  the  root  of  qnarr 
leepiiig  both  quarries  busy.    The  cost  of  rm-li  has  be 
both  to  tlie  coatr>ictor  and  Ut  the  United  States,  l> 
«.    Tills  is  welt  shown  hi  the  great  rwlnetionof  eostv 
»rk  aft.i-  Mr.  Fiiilay'n  cotittactB  Were  cnm'ilefed,  a6 
ed  Stsi.s  enough  ears  tn  properly  liai 
L-t  of  thi'  year  the  plant  waa  not  worke«i  t 
,  as  it  W!i,H  uncertain  how  mu(;h  of  the  ft* 
ract  woilc.    After  the contraetnr  finisher 
t  plant  averaged  8,000  tons  a  month,  anu 
lly  and  advantageously  maintjiineil  undw  '< 
aPa  work  Ims  raised  about  threef'ourt      ■ 
x>high  w:i(cr,about  1  mileof  the  Sout 
08  reiinforced  and  raised  some  of  thi. 


'ling  1 
mid  b 
ntrac' 
rate 
e  app"  _ 
nile  (k. 
ottie&s 
art«  c-^ 


ANNUAL  SDRVEY. 


in  the 


e  annual  survey  .ihows  more  marked  clian 
n  the  lftst>c;ii- tliiiii  have  been  reported  b        i  iu  i*^ 
area  between  thv  Jcttieji  on  wliioh  there  is  ■ess  tl»L 
itiy  deirreiiNiiL  and  ii  Miecfssion  of  deep  areas  m 
w  more  than  1 5  lei'l  drpth  at  low  water  where  such  ci^ 
ill  shown  on  any  jnevioiis  survey.     Their  aggioguto  ^s. 
.*es.    This  deep  area  extends  some  distance  beyond 
;ties.    A  narrow  12foot  channel  appears  all  the  way  1 
»f  has  practii^ally  disappeared  fi'om  the  Jetty  Chaan.' 
1  extension  of  the  South  Jtttty,  aad  Jim  Evans  Shoal 
iwn  nearly  to  the  outer  end  of  theNorth  Jetty.   As  « 
Dt  curve  this  shoal  has  been  much  reduced  in  arecfc 
le  snrvey  tins  year  was  very  exteuded,  and  Is 
evious  smveya  in  the  report  of  my  assistant  engi: 
Hen,  who  has  reudered  most  valuable  service  la  &~ 
g  on  the  work  moat  suecessfnUy. 
The  breakwater  along  the  Mount  Pleasant  shore 
eted  during  the  year  by  contract.    ThecoDtracto" 
xnich,  of  tliis  city.    Jle  has  taken  great  pains  wit:>^ 
eakwater  is  an  unusually  straight  and  elegant    ~3 

APPEOPRIATIONS. 

It  is  most  unfortunate  that  at  a  time  when  wokt^ 
pidly,  more  regularly,  and  at  less  cost  than  ev«^ 
this  improvement  the  lack  of  funds  has  made  i'*~~ 
'ixnfiand  lose  the  best  portion  of  this  yeac        ■ 
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mer  the  days  are  long  and  the  scmi  suiootli,  and  every  we<*k  of  enforced 

idleness  might  otherwise  have  recorded  a  large  amount  of  most  injpor- 

tant  work  accomplished.    The  improvement  is  Just  at  the  critical  stage 

when  rapid  and  continuous  Wdrk  is  needed  to  assist  the  n<»w  channel  to 

bitjik  «)mpletely  through  the  bar,  which  now  measures  only  a  few  hiin- 

ilml  feet  between  15  feet  of  water  inside  and  out.    Mon(\v  spent  n<iw 

would  sive  thi-ice  its  amount  spent  a  year  or  two  hence,  when  the  nm- 

terial  now  in  motion  has  had  time  to  settle  into  some  new  position  and 

bwoTiie  set  and  hard. 

The  utmost  ticonomy  would  bo  secured  by  any  system  of  apjiropria- 
tiims  Avliich  would  enable  this  important  work  to  be  prosecuted  without 
eiintinnally  r4»curring  periods  of  idleness.  Seven  hundred  and  fifty 
lhcius;ind  dollars  i;ouid  be  a<lvantageously  spent  in  the  next  vear. 

Witb  tlie  balance  of  §10,UcSo.rM  on  hand  July  1, 1802,  the  Government 
ttunc  plant  will  be  cared  for  and  the  dredging  will  continue  as  Nmg  as 
the  ftuuls  permit. 

Thiiwork  xa  in  tlio  ooHcotion  district  of  Ch.ailostnn»  S.  C,  which  is  tho,  port  of 
tttrv.    Amount  of  lUities  coHrct4*«l  in  calen«lar  year  IHIU,  $24,:iOS.17. 

Since  the  existing  project  of  im]>rovemont  has  been  adopted  the  fol- 
i      fcwmj;  apjiropriations  have  been  made: 

[       By  art  of  Con^ross  approval — 

[           .Iiiiiu  IS.  l«7s $2()()JHK) 

Mari'ha.  IS79 2(H),  (MK) 

June  11,  IsS^) 170.<H»0 

M;in;li  :J,  1S81 175,  IMK> 

Dv  v.{  olCon^ivss  pusH«Ml  Aujjiirtt  2,  INSL* ;UM>,  <KH.) 

By  fet  of  ('oii;;rC'>M  ap[tl-nV<Ml — 

•Inly .'.,  l^y^l 250,  (MX) 

Aii;;ust5,  ISSI) l«7,r)(H) 

KyactofC'ongnrss— 

<H' Alienist  1 1 ,  1^^X 35(».  (XM) 

Api.rnv.Ml  S«-|>t<-inln.T  r.».  iMMf ;{?(»,  (MM» 

Tnlnl 2.  lit'J.  :;iK) 

T«it;il.;xiM'iHlitiircs  to.IuncoO,  l.si»L\  slMS."'),S1  L.'Jd,  wliirli  iiulndrs  the 
'■"^^''thuildi  II  ;i. si  KUT  ])rutccti<nison  SuUiviin  IshmdjiiHl  .Mount  Pic:  i  Mint. 
Tho  following  drawings  and  i»a[»cis  accompany  this  import: 

"!■"  t  1.  M;ij»  slmwiii;:  survi  y  of  lS;tJ. 

''i»'»i2.  Lt»n|^itinliii:il   ]»n>iil(;s   tlimii^h   .l<tty  ChanmO,   coii^triirtril  iVdui   imsiii 
''■'i:i'!i!l:;«i. 
'^i'-r:;.  ('oiupari.^iMi  niMirvi-ys  ni' js^^l  and  180-. 
i.'-r-i.-r  of  >ir.  .Ijnin  s  i'.  Allrii,  assi'-raMt.  i  niiliUMT. 
1 -:■]•  nl  I  iiinniin  ial  'iTaii>ti<.s  fniui>.l:f;(l  l»y  tin- mlliMtnr  of  tlif  port, 
"'•i:;**;!.!!  ltTt»:r  ricii\r«l  fmin  Mr.  IMwaid  Willis. 

MinKij  sf(fft}Hf'nt. 

■  -l.  I^IM.  )>alaiifM.'  iiTn.'\i»eii(h'(l ^lUis,  ((."l'.  ;,;» 

'  ■■'  •>',  1V.'1.\  aunMiiit  I'XiM'iitlrd  iliiriiiii  fiscal  yiar -VI,  :>«5<J.  7r» 

■  ''  1.  ]*•!«-'.  l).iI;iMi<"  llIKrX|»i-ii«l«Ml !♦».  »i^."».  ♦M 

■':■::;  >:'J.  out-tanain^r  li:,l,ilitirs 1,:j«0.«m) 

■'    ■  1.  M'L'.  iMJan.-.-  av;iil;.hli. V~\  tso.  CI 

•'"■.!  :ij.].i..].r:al«,Ml  liy  ;,ct  appniNr.l  .Iiil>   l::.  IS'.'-I L'^."..  <M»i».  (»(» 

•'^''■••iiit  .iv.jil;il)l,»  fi.rfiM-al  ycarciHlinjr  .luiu- ;{(»,  IMK; l-'^'-T.  isn.  (;i 

I  .\';;i.|;,f    .-^f  iiiirito'l }  ruriniretl  for  mMiplrtioii  of('\iNtini;  pioji!-! 1,  H.kIJMH).  t»o 

«-":"-ir;T.  that '.an  )»e  innritjihlv  <-X|)rii(l«'<i   iu  liHral   v«'a»"  ••mliii^  .lnur 
;    :a..  ] ^., { •_ .  /. ; 7r>n,  i){K).  00 

."^i:'-Mi;tT»ri  ill  eoiiijfliaiHM.'  Avitli  r(i<]^uiii-uiciit.s  of  Kcctiuiis  -  of  riM^raiid 
I    luLui  u,t:U  ut*  lb(K>  uud  lS(i7. 
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Abiiiract  0/ proposals  for  biiUdimj  hreakicatfr  along  Mount  Phavant  Shore,  South  Caro- 
lina, 

[0]M*iKil  Novt'Hiber  26, 1891.] 


No. 


Naiuo  of  LidiliT. 


Linear 
fwt. 


Vrivii  per 
miiuUs. 


1  I  Humll  W.(;roncli I       1152  j         H/<XQ 

I  I  ! 


Dat(^  (if  coiiiiijciM'in^  work  and  inonihly  ]>n);;rc'ss,  ns  ro([iiircfl  hy  8]>e(*ifi cation. 
(Joiitraot  uwarik'd  to  HaBoll  \V.  Ci'uiK-li,  an  the  price  bid  was  reasoualde. 


1 


4 


RtrOUT  OF  Mil.  JAMKS  P.  ALLEN,  ASSISTANT  KNOINEER. 

United  States  Engineer  Officb, 

Charleston,  S,  C,  June  SO,  1S9S, 

Cai*tain:  I  have  the  lionor  to  Riihiiiit  the  following  annual  report  for  Charleston 
Harbor  for  the  lisial  vrar  ending  Junt*  30,  18512: 

Work  und<'r  Mr.  .In<*<))»  Friday's  two  rontractR  was  rontinued,  these  con  tracts  liaT- 
in*;  both  bei'ii  rxtcndcd  three  months.  The  last  work  under  the  hand  contract  was 
done  on  April  s,  and  on  tlic  ))oi.Nt<'r  contract  on  April  9. 1S!)2.  Four  hundred  and  four 
1on.s  ol'  roi'k  remaining  on  Mr.  Friday's  hands  wrrc  purchased  from  him  in  position 
on  the  n<nth  .jetty  at  i<»ntra<'t  price  after  the  completion  of  his  contracts.  He  de-  ,' 
]Misitcd  umbr  thr  Iiand  contract  (vMlUous  of  stone  on  the  south  jetty  between  13,850 
Wv\  and  Hi.  KM)  icrt  from  the  shore  end.  i 

Most  of  this  was  disiribnted  so  as  to  be  about  25  feet  wide  at  tho  crest  and  was 
bn»n«:Iit  u]»  to  low  water.  A  small  jtortion  was  bron«;htui)  tohij^h  water  with  a  nar- 
row crest.  Some  of  this  part  of  the  Jetty  had  been  brouglit  up  to  h»w  water  last  year  ."j 
aixL  \v:is  so  rc])ortcd  in  the  last  annnal  r«'])ort.  It  has  been  worked  over  again  in OT-  i 
dcr  to  fill  low  jilaieN.     'ibis  .stone  was  of  larjre  sizes. 

Twelve  thonsand  eijLjht  hnmlred  and  thirty-live  tons  of  small  rock  have  been  placed    .- 
on  the  central  -10  feet  of  the  south  Jetty  from  4.120  to  (},032  feet  from  the  shore  end,     • 
and  on  the  tJO  \W\  sonili  of  this  betwcjeii  ■1.0(>2  feet  and  5,370  feet  from  the  shore  end. 
The  obJiMt  was  to  reinfoH'e  the  sonrh  Jetty  just  inside  of  the  main  ship  channel.    '■ 
On  ihe  old  Jetty  tiiis  additional  covering  was  1  foot  t  hick,  and  on  tho  60  feet  sonth  it - 
was  2  feet  thick.  ' 

I'nder  the  lioist<'r  contract  !i2.Jir»4)  tons  have  been  plactjd  on  the  north  jetty  from  '., 
lMr>n  to  lL',7:iU  feet  from  the  shore  end.  The  104  tons  already  mentioned  as  having 
been  punliMMil.  extended  this  work  to  12.7()<)  te.i^t  frouj  the  shore  end.  This  portion 
was  broutjht  n]>  to  hi^h  water.  ]SIr.  Fri^lay  also  ]>laced  2,032  tons  on  the  south  Jetty, 
under  till"  hoi'^ti-r  contract,  between  13,9."»<)  and  1.4, 2t)0  feet  from  the  shore  end.  Most 
of  it  was  broujrlit.  up  t<i  lii;rh  water. 

Mr.  Friday's  ]>lant  consisted  of  one  tu;;bt>at,  three  hoisters,  and  ten  stone-lighten.    - 
T\vi»  of  his  hoisters  luol  t  wo  euLrines  each,  and  a  carryin}^  capacity  of  400  tons.    They 
were  loihU'd  and  the  rock  was  hoisted  from  th<'ir  dtMrks.    This  jdan  proved  to  be  nn-     . 
satisfactory,  as  a  ;jreat  deal  of  tinn^  was  lost  on  account  of  their  deep  draft.     They     • 
eouhl  not  ;(et  up  near  enou;rh  :it  or  near  low  water  to  ]dace  rock  on  tlie  center  line. 
No  ni.iterial  a<ldilions  were  made.  t(»  the  Fnited  States  plant  during  the  year  except     * 
that  the  h(»istcr  inentione<L  in   the  last  annual  re]>ort  as  under  construction,  waa 
<'ompli.rted.  : 

Tin;  IMiited  States  quarry  near  Edjrelield,  S.  C.,  has  been  operated  continnonslj     • 
dnrin;:  the  year.     Thirty-two  thousand  ei^ht  hundred  and  ninety-four  tons  of  rock    \ 
have  been  tiikeii  out.     it  havin<^  Immmi  found  that  the  quarry  could  not  furnish  rock 
as  fast   as  it  was  needed  to  keep  the  Fnited  States  plant  in  economical  operation, 
20,:J87  tons  were  ]>urchased.     Twelve  hundred  and  two  tons  of  rock  were  put  off  on    ^ 
the  north  Jetty,  between  iyJX^  ami  (),74r)  feet  ti'om  tlie  shore  end.  and  52,4&  tons  on 
the  south  Jetty,  between  l»,tr)0  f«'et  and   13.WJ0  feet  from  the  snore  end.    In  both     * 
daces  the  w<»rk  was  brouirht  up  to  hi^^h  water  in  pursuance  of  tho  same  policy  aa    \ 
leretofore,  which  is  tf>  brin;;;  the  woik  up  hi«>:h  with  a  narrow  crest,  so  as  to  derive    '-^ 
from  it  as  soon  as  ]»ossiMe  ail  the  advantatres  to  be  gained  by  height.    It  is  not  ex- 
pected that  this  height  will  he  maintained  for  any  great  length  of  time. 

Th(}  dredge  ('hnrlvntoii  arrived  at  ( -harleston,  S.  0.,  on  July  4, 1891,  and  began  work    '. 
bet\\een  the  Jetties  on  .Inly  23.  ISOI.     She  continiuMl  working  with  occasional  inter- 
missions for  n^pairs,  mainly  to  the  boihrr,  until  February  lO,  ISS^p  ttnd  xemoved 


If-  w!;..ii-  :iiv:i  iiiit.r.ii-.-.l  in  tliii  siirvuv.  (;i>rii|>:iris<>n  will  i-iiiiM^(|iti-iillv  li" 
litli.- ]iiiii>H»l'lr<'<l.  l!?i«7,  anil  ISWi,  (-ici-jit  luc  tbv  jelty  rliaiiii<:l,  wbicJi  11.4 
.-  will  ■>•.-  romjiiirvd  vrjlh  llii?  last  yc4ir'H  mnp. 

■f  till-  iixrtli  jetty  till-  iiri-ii  at  the  sli»u1  within  the  !)-fiiot  cnrve  Ln*  in- 
iiurwliiil.  The  .ticn  wltliin  the  I'i-r»at  curve  has  alHA  iuntasoil.  In  iini- 
firr.  U  Tho  elianEe  mu  ki'vui  hi  to  Iiulii'iitc  rupld  lilliiiK  in  thi*  pliire.  Thu 
il  IK-foiit  I'lirreii  nliov  iin  uittrkfiil  i'h:iDt;e.    The  defp  linleH  near  the  ,ji>tty, 

i-l>l<-ti<l>-  uVKtpour,  liHve  iiu-runBtuI  in  <le[ith  nnd  uriM  w1i(>ru  the  jetty  ia  1»V 
ili'L'rr.meil  wlinre  it  Iihs  lM«n  rntsoil,  us  wmitd  natiinillv  lie  espi^i-tril. 
I  Ui'-k  shml  nml  flf»-li  f-iaone/,— The  area  of  Driiiik<'it  Dii*  Shoal  within 

rime,  hns  nliKhtly  il<wTva«od  aiuce  1S»I,  I11U  the  'IqitliH  nn  thin  Mhnul  imi 
\trn.  inilicatiii^  no  ffreut  ■■hunRe  in  the  niiajitity  nf  luutprinl.  BcucU  Cliaii- 
t!ii  I'liMpil  at  its  iuiHT  fnii,  ho  that  low  tlian  3  l««t  at  luw  wntnr  now  k1ii>»'<i 
[Njtl  theru  was  a  I'liniiiicl  ot*  lietwn>n  13  anil  14  feut..  Thin  rhiinnel  Iiiih  iml 
.'  ch.itiin'd  in  wiilth  west  of  the  north  jetty  tor  hiill'  11  uiilu,  hat  hnii  iiiuvi-il 
M  M>iiib,  ii|i|ian-urJ]r  to  accommmbitu  the  advance  of  tlif  Siitlivau  iiliiiid 
ward.  At  thfl  jetty  it  in  uarrowec,  as  hai  hern  alrrndy  ni]t(>rt4>il,  uuil  tMht 
ty  it  hu  (.•tiansed  but  liltlti.  Tiie  nioitt  noteirortliy  chalice  ft)  tbhi  iucatity 
iranuioeof  apockntor  iuci)»ient  ebbtide  channel  aiTima  tlipjetty,  aliout 

from  iiH  nh'iret-ni].  Tlu.ie  in  now  ovn  la  fi'ct  of  watnr  whvru  bntakiTrt 
I  in  1^1.    I'hil  ban  not  brobi'M  thK>u;!h,  for  tlirre  ia  Vorv  nlioal  wHtiT  fiiHt 

whirh  Is  nbnnt  ],»N)f('i-t  oust  of  the  jetty.  Thn  12,  ITi.  iniil  18  fret  cur vi-s 
Jrnnken  Dick  SI 1  nbow  no  murki'd  cnanRca  (^si'i-pt  wUi>ru  tiiU  |><>i-ki't 

iii'h  formation  anpnan  011  Dm  weHt  lui  wtill  ax  on  I1i(<  i-ani  side  of  the  nurCli 
ciitins  !!troii;;  lluml  as  wntl  as  e1>l>  currentii,  altliongh  the  mont  ileoidcd 
that  due  to  th«i  rbb-tide  fivfrjiour. 

iriimn  with  the  map  of  1887  bIiowm  that  the  c1iiin|;i'!i  lirri;lofoni  imli-d  wrn- 
weat  that  time.  althiMiffb  lewt  advanwd.  I  notP,  hownvi-r.  tlw  I'lilluwiiiH: 
reaN  tlie  averaKO  deptlj  of  the  shoalext  part  of  Dnnikpu  Dirk  Slmal  li:iil 
aboat  ths  aaine froui  It<Hl  tr>  IHKT  it  now  nppnarM  to  hiive  boiiniicj  >tli«:ili'r. 
llr.-»-h  Chfinnol,  as  dclined  liy  the  15-foot  curve,  ex<'<<].t  niiiir  th<<  KowKiati 
I'idT  now  than  in  1887,  at  whiuh  time  it  was  rfjMrtvd  to  buvn  ilc'-r>'^is<'il  in 

itj«  CAiiMH«I. — Tlie  Main  Ship  Clmnncl  and  llio  ama  botwccn  it  nnil  Mnrri.i 
i-h-bei-n  comi.are<l  with  I1W8,  The  chanKGH  worthy  of  n«lo  are  tlii!  ri>lloiv- 
Blain  Sliii)  Chanuul  liiiii  wiilMicd  south  of  tlin  lumtb  jiitty  and  for  1i:>M'  a 
I  nf  it  TbeeaMti-ni  llniil  of  the  channelhaH  not  (.■hangixi,  I'xri'iir  nv.n  Ilii> 
the  incntaj^d  width  cimicM  fnuu  the  wt^atwunl  movenicut  of  tlic  l-'i  :iiiii  ix 
-4.  From  a  half  uiilo  nnrtb  of  tlie  jetty  to  the  north  limit  of  [hi^  siiri  i-y. 
i'v«  have  aivved  eastward.  Korth  of  tlie  Mouth  jotty  IhiTi-  \*  u<>  iii:ii'l;c!d 
■■  plhs,  but  to  tlic  south  thivtu  hiivc  inni'iiwii.     'I'lit-  Si  iind 
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J)ecp  Pocket, — ^Tho  deoppockut  wliicli  is  just  south  of  the  south  jetty  and  aboni 
feet  from  its  shore  end  shows  marked  filling.  This  may  be  paitiauy  due  to  th 
tliat  the  dredge  Charleston  has  dumped  here  most  of  the  material  which  sheren 
The  8e<>,urity  of  the  jotty  at  this  point  which  until  it  was  raised  to  low  water  * 
source  of  considerable  anxiety  seems  to  be  now  tolerably  well  assured. 

Swash  Channel. — The  mean  soundings  have  been  circulated  and  profiles  p! 
from  them  as  heretofore.  Considerable  scour  is  shown  on  the  intermediate  po 
slight  filling  inside  and  very  marked  filling  on  the  outer  end. 

No.  2,  which  is  nearest  the  channel  indicated  by  the  survey,  has  a  slightly  gi 
miniuuiiu  depth  in  1892  than  in  1891.  The  inner  18-foot  curve  has  sli^tly  rec 
while  all  of  the  outer  carves,  12, 15,  and  18  feet,  have  advanced  sea  ward,  notab^ 
near  the  soiitli  jetty  than  near  the  north  jetty.  The  9-foot  shoals  lietweenthe  J 
are  Riiiall  in  area,  tliere  being  one  near  the  end  of  the  north  jetty  and  one  aim 
Boutli  j<itty,  which  is  out  of  the  way  of  vessels.  A  9-foot,  shoal  has  formed  a 
exactly  on  the  line  of  the  south  jetty,  the  outer  end  of  which  shows  about  1 
where  there  was  16.6  feet  last  year.  The  area  of  less  than  12  feet  between  the 
ends  of  the  jetties  has  decreased.  The  movement  and  shapes  of  the  curves  ini 
that  the  material  which  is  carried  out  does  not  deposit  directly  in  front,  but  i 
oil'  somewhat  to  the  south.  The  soundings  show  a  12-foot  channel  entirely  thn 
but  it  is  too  narrow  and  crooked  to  be  navigable  as  a  12-foot  channel,  and  its  pi 
nence  is  doubtful.  It  is  furthermore  possible  that  more  soundings  might  have l) 
lumps  in  it.  A  ver>'  marked  increase  of  depth  is  indicated  where  the  dredghtf 
done  and  to  the  south  of  it.  This  is  shown  by  large  areas  of  over  15  feet  ml 
and  some  over  18  feet.  As  only  about  100,000  cubic  yards  were  removed  tftds  (Ml 
all  be  attributed  t-o  the  dredging.  Moreover,  much  of  it  is  considerably  south C 
dredging  range.  It  is  probable  that  the  movement  of  the  dredge  forward  and 
thruiigh  the  channel  may  have  aided  the  removal  of  material  by  the  currente. 
idea  in  strengthened  by  the  shape  of  the  outer  curves  opposite  the  dredge  cut 
greater  part  of  the  scour,  however,  is  undoubtedly  due  to  the  action  of  the  Ja 
1  find  no  noteworthy  change  in  the  areas  north  and  south  of  the  jetties.  The  M 
features  in  tliese  localities  have  not  changed  materially.  The  curves  just  south  | 
end  of  tbc  south  jetty  confirm  the  general  statement  already  uuule  that  com 
able  material  has  moved  around  the  end  of  this  Jetty. 

Condition  of  the  jetties, — The  general  profiles  of  both  jetties  is  given  on  sbM 
1 ;  no  survey  has  been  made  of  the  low  portions.  A  few  soundings  and  Uii{ 
tallied  ill  the  progress  of  the  general  survey  and  an  examination  at  low  waterl 
tliat  these  portions  have  practically  the  same  heights  that  they  had  at  the  a 
tlie  last  liscral  year,  and  no  settlement  is  indicated. 

Sullivan  Island. — Both  the  high- water  and  low-waterlines  have  advanced  seai 
tlie  lonner  more  than  tlie  latter.  The  maximum  advance  of  the  high-water  11 
oom]);ired  with  last  year  is  about  100  feet.  West  of  the  Bowman  Jetty  the  ) 
water  line  has  advanced,  but  the  low  water  has  recoiled. 

Afitrris  Island. — The  change  in  tlie  high-water  line  is  very  slight  except  nea 
jetty  holh  north  and  south,  wluTe  it  has  advanced  seaward.  The  low-w^ater  lin 
receded  near  tlie  head  ol*  the  island  in  some  places  100  feet,  with  a  maximum  a 
extniiiie  north  end  of  200  feet.  Near  the  jetty  the  low-water  lino  has  advanced 
ward  both  to  the  north  and  to  the  south. 

Mount  Pleasant  shore. — A  breakwater  1,215  feet  long  was  built  at  the  westen 
of  the  villa;^e  on  the  right  of  way  granted  to  the  United  States  by  the  town. 
ronstrueted  of  piU^s  tn^ated  with  pine-oil  creosote  for  their  prt^8ervation,  andd 
12  feet  apart  from  center  to  center  with  an  njiper  and  lower  horizontal  piec 
which  slieet  8})iles  are  spiked,  these  last  as,  in  fact,  all  the  timber,  being  treated 
pine-oil  creosote.  A  s])ace  was  left  in  this  ]»reakwat«r  where  it  crosses  Hi 
street,  but  this  was  afterwards  partly  tilled  with  stone  to  pre-serve  the  ends  4 
pile  work  from  wash.  The  work  was  dime  under  contract  with  Mr.  Haael 
Crouch,  'i'herc^  has  been  no  notabh*  washing  of  th(>  beach  as  indicated  by  thei 
ing  of  the  high-water  line.  ex<'ept  at  the  western  end  of  the  village,  where  it  hi 
ctHh^l  somewhat.  The  s)nir  j(?tties  at  the  eastern  end  of  the  town  are  in  praeti 
thci  vsaine  condition  as  they  were  at  the  end  of  the  last  fiscal  year. 

Insprrtorfi.  .•iiijit.r'nittinUntff,  and  aHsisfanff*. — The  contract  work  has  been inspeel 
Mr.  .1.  K.  Mikell,  ashisted  by  Mr.  W.  M.  Smith.  The  hired  labor  work  ontaUi 
been  Hn]»erintendi;(i  by  Mr.  W.  D.  Oaillard.  Tlie  overseer  at  the  quarry  waa  lb 
T.  San<llnrd.  The  dredge  was  commanded  by  Capt.  E.  O.  Patterson,  withCoL 
Childs  in  charge  of  measurements.  1  have  be«.*n  assisted  on  surveys  by  Mr. 
Oaillard,  and  Mr.  W.  A.  Leland.  These  gentlemen  have  filled  their  reepeotifa 
tious  satisfactorily. 

Very  resi>ectlully,  your  obedient  servanti 

James  P.  Aujor, 
A9si$tant  Afil 

Capt.  Fkedkuic  V.  Aiihot, 

Corps  of  Knyineen, 
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CnAHi.KflTON,  S,  C  May  SI,  ] 

[ADIt  BRPORT,  1891. 

The  ynlnme  of  tLe  moia  attiules  making  ib  basiDeaa  Lava  all  kept  pnoe  iri4> 
and  many  even  larger.  Ttio  auw  buililiojii  in  tbo  city  imd  iiiimediat«  vicioi^ 
ailtled  very  laacli  to  tlie  city'a  capacity  for  bnsineBB  nootbeiyear.  Tlie  fourai 
tilizer  works  add  ucw  importani'c  to  thia  industry,  imd  the  uew  poat-oftieo,  w 
ing  built  witb  WinDsboro  granlla,  will  owtist  to  increiuso  onr  hundBomepublie 
iugs  tbat  adont  onr  city. 

Tbe  East  Sbore  Teriuiual  Railroiul,  skirting  tlio  water  front,  U  on?  of  Ihp  gi 
factors  in  Charleston's  developmoiits  for  past  twenty  yenrs,  making  ns  now  M 
HJiy  Routhem  port  fot  wiitei-front  focltities  or  advantagci. 

UeaidEs  tbis  the  new  city  f  OBaenEer  railway,  enciicliiig  the  wcst«ru  bound 
the  city,  is  going  to  snpply  a  need  long  felt  and  mncb  requiied.  i 

Ttade  of  Chni-tetton,  S.  C,  /mm  Jamuirg  1,  ISOO,  to  Dtctnther  31,  ftSii 
ESPOBI&  J 
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t9fCkarU»lom,  5.  C,  from  Jaumarjf  J,  ISOO,  to  Docemher  21,  i.Sr*i— Cvniinoed: 

DfPOCTS. 


l»v. 

15»1. 

No. 

Tons. 

Valii*. 

No., 

Tvu*. 

Til  3*. 

poonds.. 

barpeU.. 

lMi»bcls.. 

«.nno.ac<0 

1»*  «i.« 

eOC'.OOO 

!iO.'«0 

lat.  <09 

Kji.OOO 

lOO.OOO 

5.000 

12.500 

50.000 

4.O0O.«W0 

30.000 

35.000 

30.000 
Iff.OW 

5.fi»? 
2.5»>0 

Ifl.lO) 
15.«jnrt 

•    l.(^*) 

'      1.23rt 

50 
2  «•) 

6.W0 
30.  Ot*) 

1.*»10 

ir*.».«»> 

.    70.0» 

10.<^J0 

6.0M 

2.5f« 

(71 5« 

<       575 

I   l.«W 

14.000 

3c*.<no 

3.300 
2.9D0 

laooD 

25.009 

fs.  000.  ceo 

1.  «!>.».•«« 

«^>.<W0 

I'M  4AV 

70.«'»>> 

2«.  «-0) 

1. 500  «** 

l*:¥k.0iiO 

7  OCO 

7.5^rt 

250.  OOO 

250. 0M> 

&W.O00 

70.  <M 

>•:»  ■•■> 

1 .  2&>  **.** 

%  l«>.O00 
32S.  *•> 

7.5a>.<iP» 

63.000.000 
I?2.rtO 
7^*>.  •>».< 
55  (M> 
155  <<« 
12C>  OW 
1W4W> 

50.O.VJ 
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IMI  i:*  »VEMKNT  f^Y  .iSIILET  BTTOU  S^»TTTI  '^  AH-LlN.i. 
REFERENCE  TO  PAST    REPORTS, 

relimiiiary  examiuation  see  Appendix  S  ^,  AdhthI  i:ri->rt  for 
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ORIGINAL  CONDITION. 

The  river  was  obstruetod  by  two  shoals,  with  not  over  9  feetof  wata 
on  them.  ' 

PLAN  OF  IMPROVEMENT. 

A  depth  of  from  10  to  11  feet  was  to  be  secured  by  dredging. 

■• 

WORK  PRIOR  TO  JUNE  30,  1891.  *] 

'i 

Twenty- two  thonsand  one  hundred  and  twenty-four  cubic  yardBd 
material  had  been  removed,  and  the  desired  depth  had  been  obtainef 
and  maintained. 

WORK  OF  PAST  YEAR. 

No  work  was  done.  With  tlie  approval  of  the  Department  the  bil 
anee  ($S2(».31)  on  hand  is  held  for  the  present  to  be  expended  whd 
ne(*essary  in  dredpng  at  any  point  on  the  river  which  may  shoal  to  J 
less  depth  at  low  water  than  10  or  11  feet. 

REMARKS  ^ 

No  new  transportation  lines  have  been  established  on  this  river 
ing  the  year.    The  improved  reaches  are  in  satisfactory  condition. 
new  bridge  near  Charleston  has  been  changed  by  its  owners  so  thatj 
draw-span  is  now  correctly  located  and  fendered.    Appended  to  ' 
report  is  a  statement  in-epared  by  Mr.  E.  Willis,  of  Charleston,  gn 
tlu*  required  freight  statistics.    During  the  year  the  freight 
over  this  stream  lias  a^greftated  415,800  tons. 

Tliis  river  ia  tributary  to  tlie  colliMtioii  district  of  Charleston,  S.  C.  Charletfel 
is  its  port  of  nitrv.      Amount  of  duties  oon<'cted  in  the  calondnr  vear  of  19B 

For  lliis  iniprovenieut  the  following  appropriations  have  been 

By  a<'t  <»l"Con«ri'<'Ss  Mii])rovL'd — 

.lun.'  11,  JSSO 11,1 

]Mair]i  :J,  LSSl 1,1 

July  5.  M<f<.[ S^l 

Au-ust  r>,  IKStJ 1,1 

Total G^nl 

Total  (expend iture.s  to  June  30,  1802,  8^,^173.00. 

Money  fifaiemcvf, 

July  1,  IJ^Ml,  ]ialau<'<»  uurxinMided t^2BL] 

July  1,  Ibl'l.',  balant'o  uuc\pcn<lcd 


LETTKli   ()^*   MU.    K.    WILLIS. 

CiiAKLKSTON,  8.  C,  May  SI,  /ML. 

Axlihii  liirrr,  S,)utJt  Carolina.— Th\f^  main  artory  of  the  phosphate  and  fertiUil 
trade*  lias  acldrd  to  i1^  hnnks  yr.irly  ui*\v  fertilizer  AYorks,  incronsing  the  traffic 4 
the  rivrr  of  tlie  very  lar;^t»  auiount  nC  bulky  materials  used  in  making  commonfe 
mainirrs,  :nid  supidyiiii^  :iu  oiitlrt  ff>r  the  many  ]  diosph  ate  mining  coin  panics  hi|[^ 
u|»  tlirri\«'r.  MrniiM-r.-^  .'lud  nail  \iss«'ls  now  travrr.s*' the  stream  "witli  mnch 
r;i-<',  til*' 
bark.  It 
]»ortaut  ] 
every  year. 


t'.i-i',  tln'  lisk  iif  n^roumlinu:  Ix-in^r  ^ '-ry  small  t-ompari'd  to  its  condition  afewjiji 
buck.  It  is  the  siiUKM'  of;i  ^rowiuL;  aud  iiu]K)rtant  induHtry  that  plays  noon 
]i(»rtaut  pnrt  in  Charlebtou's  export  and  import  trade  which  seems  to  grow  d 
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With  tlio  hinuiice  of  *2,58;5.23  on  liiuid  July  1,  1802,  a  dam  wil 
luiilt  across  tln^  old  sluu;:h  to  the  south  of  the.iicw  cut,  and  the  ba 
i»r  Klliotl  <'ut  will  be  icvflti'd  as  tar  as  the  funds  will  allnw  in  ace 
aiu'c  Willi  the  rcvist'd  pnjjci-t. 

Ihis  work  Ih  in  the  c(»llr«'tioii  ilistiirt.  of  CharlentcMi,  8.  C,  vihUh  isthopo 
iimv.     Aiiiniiiit  «»f  iluties  cnHt'ctr*!  in  tho  t-uleiKlar  y«':ir  of  18in,  r-*l,:kl^<.47. 

Tin*  tolh»winjr  appropriatit^ns  have  heen  made  for  this  improveiw 

i;v  :ii  t  <>f  riini^n-ss— 

'    AppiMViMl  Mjiivh:t,  1S«1 IM 

rsisw-a  Ati^nist  IMSSL' M 

AppioviMl  J ul.v  r».  IKSl t 

ApprifViMl  Au^jusi  ."i,  lS*<ii I 

Of  Aiijriist  ll.l^NS 8 

Ai»pr«»v«d  iSoptouiber  lU,  nSiH) 1( 


Total 


42 


Total  expenditures  to  June  :M>,  1802,  $40,410.77. 

Money  atatcmtiiL 


.liilv  l.is:il.  l»:i]:UMM'  nni'X]ion<UMt 

.hiilr  :•<>.  iv.iL*.  uiiiniiiit  I'XpcmltMl  iliiriii*;  tiN«';il  year 


^9 


. I  Ills   1,  lJ^i»-.  I»jil;i!in-  inifXiniulrd 2^8 

AiimiMii  :ip|iropriat«'<I  l>y  jhI  approved  July  13.  1802 1(^01 


Aiiioimt  availnMf  for  fisral  year  emlinjx  June  30,  1893. 


12.fl 


Auiouiil  Mslimatnl)  ivijuinMl  for  (-oiii]ili'tioii  of  oxistin^  projoft SS^tt 

Aiiioinit  that  (-aiilM'prorit:il»ly(\\]K>ii(l<'dinlisraIyo:irrn4iin^  Jiiue30, 1{(94    35^01 
"^  Sitluiiiiird  in  roni)>lianr<>  with  n-quirumonls  uf  sections  2  of  river  and 
liai'liui'  artti  of  l^GO  and  1867. 


LETTER   OF  MU.   K.   WILLIS. 


CiiAKLKSTov.  S.  C,  3/ay  SI,  18 

IVoppntt  Cut.  South  Carolina. — This  narrow,  crookod,  Hlu^rgieh  tide  8treH% 
w.itn-way  from  Charlrsion  to  Stono  Kivor,  forming:  inland  passage  to  Sam 
I'.i  MUt"i«rt.  and  Florida,  ]»y  th«^  wisdom  of  th*'  K.  S.  (lovcnunent,  by  8trai|^hteid^ 
rut.  Iiy  driMluiii<:,  and  ronnrrtintr  it  with  KlHottCMit,  has  transformod  it  into  si 
ant.  short,  and  now  ndiahh'  ronh*,  removing  all  the  ainioyance  to  navigatlOi 
iiiriiy  <\pt-ri«'Mrcd.  anil  allayiii;^  all  risk  to  sail  vessels  and  Htcamers  and 
h<-in<^  wattr  inon;;h  for  rr^ular  comnnuiieation  at  all  tinn^s  'with  the  city. 

Cominrrrlat  statisticsy  U'appoo  Cvt,  South  Carolina. 


Ailii  Ii'.-*. 


1?SS. 


18t(9. 


(,>iiaiitit.v.  I      Vahio.      ■  Quantity. 


ril,..pl|:itiTi"K      ....    tiiTIH  ..            Wjm) 

Si.i  i-l;iiiil  t«»iiiiTi       .  W.i'_'-  -j            ri.tino 

lii,-,. lui^li  '          I.'ld,  «ltl(» 

V.::«-iai»l»-* «raT.  -  '         fJK.  nio 

FirMli/..r.^ ton^  .             'J.  ih«» 

LiimlMT it't  "JiMiiM),  mm 

SliiiiLili  f«.   til-",    iiinl     imImi 

:»rli(  li  s ' ' 


fUX).  (Xifl  I  70.000 

:n>i.  (UN)  j  lO.OiK) 

L'VO.tUN)  ■        250,  UUO 
*J4().  (iiiO  HU.OdO 

[W,\HM  I  2.5(K) 

l(;i.>.<H'U  ;  22,5U0,UUU 


'r,.i.ii.. 1. -J  11 1. (MM)  . 

I  I  I 

Total  tons  traiiMport^d  through  tho  ent — 

JS'.Hi 

IbUl 


Value. 


$475,000 
7:kp.  000 
2G2,  fiOO 
I'Jo,  liOO 
40.  OOii 
IdO.UOO 

25.  000 


i,w,T.:>ivj 


1»L 


Quantity.  \    Y^ 


75.000 

12.0iK> 

240.000 

90,000 

1.400 

25.000,000 


1 
1 

I 

s 


IS 
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M  13. 

DirKOVKMKNT  OK  KMSTO  KIVKK.  SOITU  ■   \!:"LI\A. 
REFKKFNCE   TO   PA.ST   EEPi»KlS. 

Forpn'liniiiiaiycxniiniiiition.s.  >»-e  i»a;:t'  11  to.  AhutmI  i:*-?-.;? :"..:  1 
For  UKxliiii^l  i»i«ij»M't.  st-r  \va\i\*  11<)s.  Annual  IJ»'Ihiit  i.ir  l"^-*:*. 

ORIGINAL   CONDUIn.V. 

Theriv«r  was  cIir»k«.Ml  with  snii^rs  ami  1ia<l  manv  ball  r'ii:n»-ii  v.^' 

PLAN   OF   IMPR'^iVEMKNT. 

Tlie  iin»i«-«-t  i»rovi<lrs  for  snajr^in;;-  •'t**-.  to  irive  i-a<v  r  nvi.-.:*ifi'. 
rafts  :ind  llat  hoats  tVnni  <iiu;:nanN  Lantiinu'  T«»tiie  n»'»  :iii  •.!::►-  :. 
adkaure  ot'abnut  L*<I<»  niih-s,  at  an  r>tiniat»Ml  n.^t  i»i  *>;.  i-^'*. 

WOKK    PKIOR    1«»  JlNE  .XL  1  •*!•!. 

Tbe  rivi-r  IkhI  \w\-\\  snajrjfHl  liHwt:»-n  yi«»int-  'ill  \\\\\y^  .■.:.•!  .V" 

ibove  the  ni'Mith.  L't;.4!i7  li»;:s.  sna;rs.  aii«l  ovf-rlj;iT,;ji:i^'  :»•-»--.  •••'  .. 

iiBjbe«.*u  u-niovHl  iii»ni  thprhann«j'l  :in<l  bank?*.     >'ini:»-r"  i- '■:■■■*- 

tbc  swamps  hail  1»im*u  c1os*.mK  and  ninf  hiri:*-  nat:;iai  f::r  ..:!  .'..-; 

ipened  and  inadi*  the  main  i-hannel  of  the  livtr. 

The  North  Fork  was  iou;rhly  rieared  fur  rat'i  uavi^r.irl.ii:  i..r  -v.    • 
W  feet  and  depth  of    1>}  inches  at  low  water  Oet.veen  O:  *    -.'■ 
Bridge  aud  8  miles  below. 


WORK  OF   PAST    YEAR. 

^  Theriyer  and  harbor  act  of  .Sei»f«-mb*-r  11».  l**^***.  in  j.:  .'.;•■.     i  ' 
■iprovemeut.  contains  a  requirement  that   \\\^  ni"i.».v  .1;.;.. 
Aoald  be  sjient  in  equal  i>r»rtions  in  the  N«»;th  :i:i«i  >••  •^i:  l'"i- 
toeoniance  then-witli  wiiik  was  «-oinnjen*-»-'l   ni-ar  Mr.»!;.'•-"■'■.:J.• 
5llrtb  Fork,  and  at  New  l>ridge.  on  the  S^^nth   P'^ik.  a::ii  :;«i  "  ■ 
done  on  the  main  river  1k*1ow  the  ••  fork'^."     Th»-  Miijii;cil  i-:- 
not  provide  for  any  work  on  the  North  P'ork  of  tlj*-  K'l>*<»  U    - 
therefore,  the  ilJJ^)^^  jirovidwl  for  sueh  work  >hoiiM  !i«.r    -  - 
igainst  the  ori^nal  estimated  cost  of  thi*  improveTn»-nr. 

The  avera;;e  cost  of  removing  obstructions  wa.s  al>onT  .\^  '  ♦•:  •  - 
l^orth  and  54  cents  for  the  South  Fork. 

For  details  of  work  done  and  commercial  stati^th-s  if..  ■■ 
to  the  rejKirt  of  my  assistant  engin^rer,  Mr.  James  1'.  A.. 
dtown  his  osoal  zeal  and  ability. 

REMARKS. 

No  new  transportation  lines  bav*-  l^'C^i  e-^  «^»^i"' 
h?  tbe  year.     With   the  balance  of  $1^-.-*'   "" 
iMliifjjr  ran  b*- donr. 

Dunhir  rhe  year  the  freight  passing  over  tlu^  -  -•  -• 

^9  ^Wi  t^.iis 


^'-    '  --.'v  i 


EN«i  t^*- 


78 
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This  riviT  is  triliufjiry  to  the  ooll«'ctioii  district  of  Charleston,  t*.  C.  Clui^rh^fitr-^-^ 
on  thniorth  :iii«l  Ih'jiiifnrt  ou  the  st)Uth  aro  the  nearest  jMirls  ol'  eulry.  Duties  «-»j 
ini))ortrt  roMected  in  tlu.'  (*uhMiiiar  year  ISlU  at  Uie  eiistnui-honse  at  Charlesto -K^i 
$1.M,»)8.17;  at  Reaulort.  .S.  C,  !f31.5(»! 

For  this  iiiiproveiuent  the  following  appropriations  liavc  been  ina<Lc^  . 

By  act  of  Congress — 

I'ai^scd  Auj,niht  2,  18«2 $8,  OOfl 

Approved  July  5,  1^*81 5,  OflO 

Approved  An^nst  o,  l>m 3,  %yOO 

Of  AuLnist  11.  1S«« 5,  OffO 

AjjproVed  September  1J>.  18JM) 5,  OTW 

Total 26,CWO 

Total  expenditures,  including  Juno  :M\  1802,  *L>5,S27.74. 

For  table  oreonHueirial  statistics  furnislu'd  by  tlie  collector  of  Chtirlofik 

Ion,  S.  ( ■.,  8e(».  this  year's  annual  report  for  Charleston  Harbor.    For  i 

table  of  coninierciai  statistics  furnished  by  the  colle^'tor  of  Beaufort  | 

S.  C,  see  this  years  annual  re])ort  for  Salkahatchie  River.  2 

< 

Money  Htatvmcni,  ^ 

.Tnly  1,  ISjn.  halanee  nnexy^rnded $4. 198.2^ 

June  ltt>,  1S!>2,  amount  expfmled  dnrin<^  liseal  year 4, ftiO.8^ 

Jnly  1,  IS'12,  halanee  unexpended 1718" 

Amount  approi»riated  by  aet  approve<l  July  13,  1S!>2 7^316.01^ 

Amount  available  for  fiscal  year  ciidiug  June  30,  15S93 7, 567.Ki1 


report  of  mli.  james  p.  aixrn,  assistant  engineer. 

United  States  Engineer  Officb, 

Charleston,  S,  C,  June  SO,  XS9S. 

Captain  :  I  havo  the  honor  to  submit  the.follo\vlng  report  for  Edisto  RiveTi  South 
Carolina. 

The  ftdlowinp:  work  wjis  done  on  the  North  Fork:  Seveiiteoii  hundred  and  thirt^i 
tliroe  treeR  and  378^  cords  of  hrush  were  cut  from  the  banks,  and  1,881  logs,  43S 
Ntuni]»s,  i\'M  lar^e  sua^rs,  and  47^  eords  of  small  snags  were  removed  from  the  ooAa- 
nel,  eoverin^  2(;  miles  in  h^ngth  of  river  between  Orangebnrgand  the  junction  of  tlia 
North  and  South  Foil^s.  The  ehannel  is  GO  fe«'t  wide  and  18  Inches  deep  at  low  water. 
Of  the  total  amount  ex]»ended  six-tenths  were  used  ou  the  banks  and  four-tentha  in 
the  ehiinnel.     The  a  vera^o  eost  of  ohstructious  removed  was  38  cents. 

On  the  South  Fork,  <J1()  trt;csand  122  eords  of  brush  were  cut  from  the  banka,  and 
3f>l  lo;;.s,  401)  stumps,  1.0()r>  large  suags,  and  76  cords  of  small  snags  were  removed 
from  the  ehannel,  which  is  (><>  feet  wide  and  18  inches  deep  at  h»w  water.     Of  the; 
total  amount  expended  one-fourth  was  used  on  the  banks  and  throe-foartfaa 
used  in  th(>  ehannel.     The  average  c(»st  of  obstructions  removed,  54  cents.     This  worit ' 
was  done  ln'tween  Nt^w  IJridge  and  the  junction  of  the  North  and  South  Forka. 

Inclosed  is  a  statement  of  the  business  of  the  whole  river,  which  has  been 
pan;d  by  Mr.  .1.  1).  Aekerman.     Mr.  Ackcnnan  has  superintended  the  work  on'the^ 
North  Fork,  and  Mr.  h.  ii.  Willis  that  on  the  South  Fork.    They  have  both  baeaj 
active  and  eOieient  in  the  dischary;f  of  th»'ir  duties. 
Very  respectfully,  your  ol)edient  servant, 

Jamrs  p.  Aixen, 

Capt.  FiiKPEiMC  V.  AiiMor, 

CovpH  u/  L'nyiiicirii,    IK  S*  A* 


ft 
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COMMECCIJLL  STATLsTir*. 

I  b*:?!!*^*;  with  to  seixii  yua  a  rrju^rt  of  iJir  r«.iiiiuj«-r«  •■  i*.*-.:.^  ..-.vr  ;>.-■?,■:  -'o 
iiv^r.W*I: 


Arti'.lM. 


1=^.  liia. 


QiiiUtity.        Va!:i«.        t^'turj:.;? 


Btiiiahrr    fr»t..-  ID.vrt.v.*       Sp». ■.•.••,•••     15  ••>     •■.■       i»    .it.  **      >    ir   •••.       ^j?    ,,     , 

^'•'JiitJalKtr  ..lint-arffrt.  .      !.>•». ^^       7'». •■■• '.•'       i  •.•> . -tx-     :■•■•■.•    •        :  '**     *:         ".    n    ^, 
C!u«iMi f.-*:t  .  :£!*.«•■»        3.5««'.'««  O- •.•*        4  ^.»    ■•        i  41     It        :j,     ••     , 

{w. >.i«LrU..       l:^ft.«:    14».»;j.4'>        :>  ::«    is«  ix  *>-        i>  ^.      :x  ^-  . 

i'fllrt.cw b.irrcN 

J-4 

J^«r ton*     ». , 

He ]■.  ■•••  <*■     f*    ^r         *    ».f     . 


T'Ul »  47~.-S-' *.'.h*.*'*^ '•      •  •    «. 

Anlrltr*. -— - 


■•ziii.'n 


I«»d 'iawT   ...   liiiftar  f**?t . .     1  '••■■  •>*          7T    ••     •  \  ^.i     •  •. 

OMutJr^     i**\ ..         1    '•  •■    '».«              5  i-      •  •        •  ill         II 

fa- i#u«J^i*.-       13-7.^,       :>* 'C  J.  :>  '-J. 

I»vi:.T/^^, >«f7^U  .                 «0            '   ^>-    ••  '-  JJ. 

*••< 

N^hit*        Ton- -''.•• 

«*>lliBr.itt.. .  ...rd  WfA*l  etc ■    •-•     •       


•<*» -- -— '  -  -  - 


•«■•■■ 


liliJ'iNi  t4iii«.  in«-1ii4lin;;  li.COC">  tons  timber. 
K^*j«T fully  *!ibinilT»-«l. 
Yuar  obr^iitrut  5>^rvaDty 

Cape  F.  Y.  Abbot. 


J.  v.  \r.M.r}.  :a'. 


,■  •«.  - 


Mz4. 

MPROVEKEXT  OF  SALKAHATCHIE  EIVER.  SOT.TH  r.t  :-'.m:.-a- 

bi:febe3iCe  to  fast  bepobts. 
For  preliminary  examination,  see  page  1144.  Aunrial  l:*::--: 

OBIGINAL  Cr»MlITION. 

Thr  river  wa«  choked  with  lo^s  and  >na^'-.  and  i:i— :  .■     i -'  ^:-    • 
liviilwl  iDto  small  branches  by  Diimeroua  hr*'  lyiu;:  :-.!.*:•:-. 

PLAN   OF   IMPBOVEMENT. 


1236      BEPOBT  OF  THE  CHIEF  OF  EKOmEEBS,  IT.  &  iSKT.  ~~ 

WOKK  PRIOB  TD  TDWB  30,1891. 

The  river  had  been  snagged  between  points  46  miles  and  123  milvE 
above  the  mouth,  12,800  logs,  snags,  overhanging  treeii,  etc,  havir^ 
been  removed  Irom  tlie  channel  and  banks.  Over  181  outlets  into  t^h 
swamp  wore  closed ;  a  dam  was  built  tA  remove  a  local  sbool;  one  lut^i 
rar  cutoff  waa  widened  and  made  the  main  channel  of  tlie  nver,  Mttl) 
one  bad  cutoff  was  closed. 

WOEK  OP  PAST  TEAB. 

Ko  work  was  done,  as  the  river  was  in  a  anfficiently  naviga&leoM^ffi 
tion  for  the  bosiness  passing  over  it. 

ItEMAJtSB, 

No  new  tnvnsportation  lines  Lave  been  established  on  the  river  4 
ing  the  year.    With  the  balance  of  44,517.07  on  hand  July  1, 1'  ' 
.  liver  will  be  muintaiucd  iu  fivir  raftijig  order. 

As  the  appmpriiition  of  September  19, 1890,  completes  the  a 
cost  for  thin  improvement  a  considerable  balance  will  be  held  in  t 
to  maintain  the  river  iu  »  navigable  condition  in  the  future, 
the  year  tlic  freights  passing  over  this  stream  have  aggregate*!  13, 
tons. 

Tliis  rivor  ie  trilmtiiry  to  the  colli'ctii'n  district  of  Charleston,  8.  C.     Bfiiufurt 
the  neiLTcat  iiorl  of  untiy.     Duties  on  iuiporta  colleoted  at  the  oitstom-bor 
Jbrt,  S.  C,  in  WUl,  fai.50. 

For  this  imirrovement  the  following  appropriationa  have  been  maiL^ 

By  act  of  ConEToM  piuuioil  Angtist  2.  IW2 y»,<jM 

Approved  July  5,  18S1 S.CW 

Approved  Autfiist  5,  1BS6 3.9^ 

Of  August  11,  1888 3.« 

Api>rovtnl  euptcmbor  10,  18!H) ^< 

Totiil 18,^ 

Titlii)  f,\|it'iiilitnrcs,  iiitliiding  .Time  30, 1892,  $13,482.93. 
Moitejl  sfatftttent. 

.Tiilyl.  lS!il,  l<Hlu.iee.in.x]..ri<l.a .' ^^Sl 

JiiiK'  ^1,  W'Ki.  uiiiomit  i'\pi-iul<'d  iliiriiiK  lisi-jil  yi-iir. 

.Tilly  1,  !M!I2,  lialiim-(.iiini3(peuili"l. i,a 


BTATlSTICfl, 


r™.ign  por 

.. 

TotiL 

-^ 

Ttar. 

A 

uirirnn  vo^-i,. 

m 

37 

Ton-.    ICrrv.: 

So. 

1,00,1 
\iio«7 

Cn.iv. 

No. 

Torn. 

Crow. 

»i>. 

Toni.- 

c^. 

IIW.... 
IHMI.  ... 

K:::: 

121.207 

*.•'.  in 

*0.M6 

2. 0:11) 

I 

la!  AM 

'1 

03 

lOu.810 
IB,  216 

i 

CLKAKED. 

IRXfl... 

\l 

6,;i,M  1    l.:m 
a,m         75 

sl     1.40.1 

33 

Tsl  1«,5!3 

i  Si 

1 

■SIS 

jm'" 

1|         101 

» 

1 

r  ■ 
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MsiUnidearanoes  ofvmuU  and  commerce  at  Beaufort,  8.  C\,  0/c.— Continned. 

OOlOfEBCS. 


Tetf. 

Valae  of  ex- 
port*. 

Valae  of  Im- 
porU. 

Daties  rol> 
letted. 

m 

1850.393.00 

1,063,085.00 

1,010,197.00 

e27,85L00 

165,615.36 
24,266.00 
41.005.00 

137,942.51 

$17.00 
160.00 

m 

m 

m 

31.50 

. . 

BOBEBT  BmaLLS, 

Collector. 


LBTTER  OF  MR.  W.  D.  NILK8. 


Salkahatchie  River,  South  Carolina,  June  10, 1S02, 

^BgiR:  Yon  will  find  below  a  tabulated  stntement  of  commercial  statistics  of 
^^^U'hie  River,  South  Carolina,  fur  the  year  1891;  the  data  for  thisBtatemi-ut  I 
tj^ioed  from  the  written  statements  of  the  men  doing  the  business  on  the  river.  I 
^with  inclose  said  statements. 


Artirlos. 


?*iber,  sawi-d feet,  IV  M. . 

^ber do.... 

*^M-ti«« nnmlier. . 

?•« biift}i<*li}.. 

I^TalitorM caakir.. 

JJiia barrelv.. 

'iMfeUaBeoufl 


1887. 


Quantity. 


4, 450, 000 


41.00U 

200.000 

2,125 

9.798 


Tbtil 


Yalne. 


1888. 


Quantity. 


$32,050 


]»,  120 

250.000 

38.875 

15,000 


342.045 


3.000.000 

4<Ni.000 

40,000 

170, 000 

2.000 

8,000 


Value. 


$30,000 

2.000 

12,000 

200.000 

36.000 

16,000 

4,000 


300,000 


1880. 
Quantity.     "  Valiio. 


3, 500, 000 

16il.  (HID 

IT.OiK) 

175, 0'H) 

2   IMM) 

8i  00») 


$31..''nX» 

4.r)!K) 

218.7riO 

34.00<) 

12,  UK) 

10. 0(KJ 


311,610 


Articlefl. 


^ber.Mwed feet,B.M.. 

JW do.... 

^>M»-tk:« nuinlMtr. . 

*•» bushola.. 

Jinlstnreii canks.. 

{•■ia barrelii.. 

^wdboeuiu 


1800. 


Quantity. 


3,000,000 


Value. 


«27,000 


Total. 


200,000 

450 

i,500 


250,  (HK) 
8.100 
fi.750 
5,000 


1891. 


Quantity. 


100,000 

3. 500. 0<HJ 

15.0*)0 

175,  OOi) 

nr. 

1, 11»5 


Valu»». 


3i,r»<M» 
4.  r)iMi 

2.  :uM» 

l,4lK) 


200,850 


21U.  Ooo 


IfoTs.— Fij^re^  for  1887  to  1890.  inclusive,  w«i«  added  in  XT.  S.  Engineer  Oflice,  Cliarlestoii.  S.  C,  from 

TOTAI*  TONS. 

«K» 10.  (XM) 

WpO l.S.WO 

wi i3,:;oo 

Rice  IS  Hhi]t[M;d  unly  over  that  part  of  the  river  called  Coiiibahcc.    Tnlnl  tonnage 

tbe  above  is  about  13,300. 

Bespectfully,  youn, 

.  W.  D.  XiLiss. 

Cspt.  F.  V.  Abbot, 

Ccrpe  of  Engimeera,  U,  8,  A, 


V, 
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COMMRKCIAL  8TATISTIG8. 


Beaufort,  S.  C.^  June  20, 189S» 

Sir:  Yon  will  ihid  bolow  a  ta1>iilat(>«l  stat-omontot'thc  oomniorce  paNslng  over  that 
]mit  of  Ik'iiiit'ort  liivcr,  South  Carolina,  kuown  as  Brickyard  Creek,  for  year  1891. 
Tbe  data  I'or  this  stateiiieut  I  ohtuiiied  from  the  written  statement  of  the  bnBineaBUMn 
doing  business  through  said  Brickyard  Creek. 


Articles. 


LnTi)1>er,  tiiiilKT.  r:ii1roiul  tion feet. 

Sliiii;^]cM iiuiiibcr . 

AVtMul conls . 

(■iJfll t4)U8. 

l'hi».s]»hiit«i.  ro4k ilo.. 

(if^iUTul  lui'n.liuiulisi'.  ii):i<-Iiii)i-rv,  lumlwan*.  t-tr ilo.. 

Lint  cotton.  H«*i'<l  «  oHoii «l«i-. 

Kuii^h  rii-f ilo. . 


Total 


1891. 


Quantity. 

TalM. 

4,120.000 

137.500 

100.000 

500 

flOO 

1.800 

7,300 

29,0tl 

173.000 

820.  OtI 

9,160 

aoo.ooi 

1,«00 

140.000 

1.000 

50.  ON 

1.378.1 


A^gn';;ati'  Ions  of  freight  traiisporti'd  through  Brickyard  Creek  during  the 
was  LMLM'iiTj  tons. 

Atjijrnialc  tonmnfr,  vahir.  and  nnwhtr  of  tripe  of  ve^neh  passing  through  that  part  of 
fort  Hirer.  South  Carolimi,  knnicn  ae  Brickyard  Creek  during  the  year  1891, 


No. 


IG  I 

:i7j 

:u)  I 

1 
1 


01.188. 


Aggregate 
ton. 


rasHeii;^(T  boat^) 

Tii;rlM»:its 

l»nrdi!rM.  wnsli  Imafs,  ll;xlit<.-rs. 

('•istslwisi-  vrs.-«  N 

Sti-ani  jilrasiii ••  \  at-lit 

Siiiiill  iMtal.t  iViHii  1  ti»  ■'■0  toiiH  . 

I'ilol  l.oats 

].'i.\i'iiiic  fiiltir 

liuiiy  tcmlcr 

I''i.>>li  (.'<>iii(iiiriNii.in  lioat 


! 


900 

1.000 

6,000 

10.000 

250 

4lH) 

100 

1.100 


Total 


19.750 


Aggregate 
value. 


$40,000 
170,000 
280.000 
500,000 
203.000 
12.  COO 
10,000 

160,000 


Aggr*- 


eaten 


»  .      ... 
tripi-  J 


1, 
6, 


14i 


Iff 
i09 
7i 


1, 375, 000 


7, 


rivo  tbou.sand  pass^ngfrs  passed  over  the  creek  during  the  year. 

Ca]>t.  r.  V.  AiiiiOT, 

CorpH  of  ICnginfcrSf  JT,  8,  A, 


W.  D.  KiLES. 


M  i6. 


REMOVING  SITNKEN  VESSELS  Oli  CRAFT  OBSTRUCTING  OR  ENDANOEB* 

IN(i  NAVIGATION. 


On  May  L*,  IS92,  two  wroohs  in  (^niuhy  Greek,  the  e:istem  brancli  of^ 
the  J'liisf  <*rn  l^rancli  of  the  Cooper  River,  were  reported  to  me  as  being 
<lany:erous  to  iiavipilion,  and  also  a  third  wreek  in  the  Eastern  BraDCA-l 
of  Cooi)er  River  not  far  below  the  moutli  of  Qiiinby  Creek.    The  matter 
was  reported  to  the  CMiief  of  Engineers  and  an  allotment  of  $100  WJ 
asked  and  obtained  to  make  an  examination  looking  to  their  removaLj 
Tliis  examination  was  made  on  Jnne  17,  1892.    All  three  wrecks  were/ 
i'onnd  to  be  obstructions  to  navigation  and  of  a  dangerons  character»1 
It  is  estimated  that  they  can  be  removed  for  tiie  following  amoontey  vii 
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The  lower  wreck  is  that  of  a  tugboat,  the  B.  F.  Hugevy  past  which 
all  the  commerce,  reported  in  the  appended  letter  of  Capt  John  Ball, 
is  carried.    It  can  be  removed  for  $150. 

The  second  and  tliinl  wrecks  are  the  remains,  respertivoly,  of  a 
schooner  and  sloop,  and  past  them  the  commerce  to  and  from  Quiuliy 
Bridge  Landing  and  Quinby  Lauding  is  carried.  The  schooner  can  be 
lemoved  for  $400  and  t!ie  sloop  for  $200.  All  three  wrecks  come  plainly 
nnder  the  provision  of  the  law. 


statistical  l.ettkr  of  captain  john  bai.l. 

Cooper  River  and  Qcinuy  Crerk,  South  Carolina, 

Charknton,  S.  C,  Juljt  1,  1S92. 

Dear  Sir:  At  your  request  I  ciidcavur  to  civo  yon  us  n«-ai*  us  ponsihle  tilt^  uTuoinit 
affreight  that  paries  tlio  wrecks  reported  soinetiuie  ago  in  (Quinby  Ureok,  viz: 
I^Din  the  liriilp^  landing,  Qiiiuby  Creek,  about  12,U(N)  to  13,<XN)  cross-tics,  valued 
stlSSO  a  tlioiLsand.  Wood,  oakf  and  pine,  about  2,r)<N)  cords,  average  value,  ^^  a 
eord-  Xaval  storiNS,  2,500  barrels  rosin,  $2.75  to  $:J.50  per  bsirrel.  Tbreo  hundred 
CMk*  spirits  tuqientiiie,  value  $15  a  cask.  Merchandise  up  ti»  bridge,  $10,000  to 
112,000.    From  Huger's  bridge  and  Inabinet^s  landings,  a]»out  :<,.">00,000  feet  of  lumber 


riTcr,  about  $5(X).     The  above  is  the  beat  I  cod  Had  out,  and  hope  will  be  sjitisfact<iry. 
fiespectfullj,  yours, 

John  Ball. 

Cipt  F.  y.  Abbot. 


APPENDIX  N. 


\   niPEOVEMENT   OF  CERTAIN  RIVEKS  AND  HARBORS  IN  GEORGIA,  AND 

OF  CUMBERLAND  SOUND,  GEORGIA. 


■  MEPORT  OF  CAPTAIN  0.  M.  CARTER.  CORPS  OF  EXGISEERS,  OFFICEU 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1S02,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  SttTAnnab  Harbor^  Georgia. 
X.  SaTannah  River,  Georgia. 
9.  Darien  Harbor,  Georgia. 
4.  Altamaha  Kiver,  Georgia. 
C  Oconee  River,  Georgia. 
Cu  Ocmnlgee  River,  Georgia. 


7.  Bmnswick  Harbor,  Georgia. 

8.  Jekyl  Cre«^k,  Georgia. 

9.  Cumberland  Sound,  Georgia. 

10.  Removing  sunken  vessels  or  craft  ob- 
stmeting  or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  SURVEYS. 

11.  Inside  Tonte  between  Doboj  and  Sa])elo,  Georgia. 

12.  Inside  route  between  Savannali,  Georgia,  and  Femandina,  Florida. 
IS.  BnmBwick  Oater  Bar^  Georgia. 


United  States  Engineer  Office, 

Savannah^  Oa.,  July  1,  1^92. 

Genebax:  I  have  the  honor  to  transmit  herewith  my  aininal  icport 
for  the  fiscal  year  ending  June  30, 1892,  upon  the  works  of  river  and 
harbor  improvements  then  in  my  charge. 

Very  re8i>ectfally,  your  obedient  servant, 

O.  M.  Carter, 
Captain,  Corps  of  Engineers, 
\.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  JJ.  8.  A, 


N  I. 

nfPROVEMENT  OF  SAVANNAH  HARBOR,  OKOROIA. 

Operations  for  improving  this  harbor  have  bc^on  carried  on  during 
the  last  fiflCAl  year  in  accordance  with  a  project  of  improveiiuMit  aj)- 
pioved  by  the  Secretary  of  War  July  22, 1890,  and  printed  as  part  of 

1243 
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Appendix  O  1,  Annuftl  Beport  of  the  Chief  of  Engineiirs  for  1890.  Pfflj 
a  special  history  of  past  votfe,  see  pa^s  1012-1023,  Aimnal  Beport  a 
the  Chief  of  Engineers  fiw  1888,  and  the  annual  reports  of  tlie  s— ^ 
officer  since  that  date. 

■      ^  OBtOINAL  OOiroiTIOH. 

In  1873,  before  the  work  of  improvement  tras  fnangnrated,  thenmall 
dr^  of  vessels  navigating  the  river  at  high  water  was  I'LS  feet.    13rtJ 
mean  rise  and  fall  of  the  tide  waa  aboat  6.5  feet  at  the  taty  of  fi 
and  7  feet  at  the  mouth  of  the  river, 

PLIS  OF  IMPBOTEHEnr. 

The  plan  of  improvement  nnder  which  operations  havefc,, 
on  daring  the  last  fiscal  year  provides  for  Uie  eatabliahment  4 
nel  depth  of  26  feet  at  mean  high  water  &om  the  eily  of  Bi  ~ 

the  sea.    The  mean  rise  and  fell  of  tidfts  varieB  from  6A7  il 

Folaski  to  6.07  feet  at  the  barge  office  in  the  city  of  Savansdu 
principal  features  of  the  prtyet^t  of  improvement,  which  is  printed  i 
part  of  Appendix  O  1,  AJmnal  Ueport  of  the  Chief  of  Englni 
1890,  are: 

(1)  Tlie  enlargement  of  Drakie  Cut. 

(2)  Tlie  entire  or  partial  reniovn!  of  King  Island. 

(3)  The  construction  of  a  deflecting  jetty  from  Argyle  I 
li)  The  partial  removal  of  Marsh  Island  and  the  closing  o 

nel  north  of  it. 

,(5)  The  coustruction  of  a  training  wtUI  from  Marsh  Island  to  1 
Point  and  the  enlargement  of  the  nver  near  there. 

(6)  The  coustrnction  of  a  training  wall  at  Garden  Bank. 

(7)  Spur  jetties  or  bank  protection  in  the  Wrecks  OhaoQel}'  ■ 
deflecting  jetty  at  Mackay  Point. 

(8)  The  removal  of  a  portion  of  Dam  No.  16. 

(9)  The  closing  of  Duek  Puddle. 

(10)  The  construction  of  shore  protection  and  of  training  walls  b 
tween  the  wing  dams  in  North  Channel  from  the  Upper  Flats  to  1^  I 
Oyster  Bed.  •( 

(11)  The  construction  of  training  walla  extending  eastward  from  1 
Cockspur  Isliind  and  the  Oyster  Bed. 

(12)  Dredgiug  is  provided  for  between  the  Gross  Tides  and  Tybee  ] 
Hoads. 

The  estimated  cost  of  this  improvement  is  93,600,000,  providing  fiinds 
are  regularly  and  lulequately  supplied. 

Prior  to  182(»  an  expenditure  of  about  $100,000,  raised  by  a  tax  upon  ' 
shipping  entering  the  liarbr)r,  was  made  under  the  direction  of  the  com-  -*| 
missioners  of  pilotage  in  clearing  tlie  river  of  wrecks,  and  in  otherwise  - 
improving  its  condition,  and  bt;!  ween  1.S07  and  1871  an  expenditure  of 
9157,000  was  made  by  the  city  of  Siivaiinuli  in  dredging  on  the  shoals 
lietwcen  Cross  Tide^  and  the  sea.  Prom  1S3C,  the  date  of  the  firat  ' 
appropriation  made  by  the  Uiiilcd  States  for  the  river,  np  to  the  dale  F 
of  beginning  operations  according  to  the  26-foot  plan  of  improvem^ol,  _ 
appropriations  aggregating  S' I /"^i !*,W">.64  were  made  by  Congress iiftj 
the  work. 

SUMMARY  OF  OPEEATIOKS  PEIOE  TO  JULY  1,  1881. 

In  1873  the  United  States  Engineer  Department  reenmed  tUmtt 
the  improvement  of  the  harbor,  and  from  that  time  ap  to  JoljlfJ 
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fsfnre  which  date  operatious  have  lK*eu  carried  on  in  acconlaiu'e  with 
thei'^tuot  phiii of  impruveiuoiit  dtsscribed  on  page  V2UI  Annual  licpoit 
of  the  Chief  of  Engineers  for  181)0),  there  were  removed  i'nnn  the  <Iian- 
DtUj  vessels.  Kieribs,  and  1  sunken  lighter,  lie.sides  L0«».4I>S<-nhii-  yanls 
of  material,  dredged  from  the  wrecks,  the  shoals  abreast  «>f  Elba  Island 
aud  at  the  Oyster  Beds,  and  from  Tybee  Knoll. 
Under  the  22  f<x»t  project  the  following  work  has  been  accomplished  : 
At  Cross  Tides  a  dam  has  been  constructed,  extending  from  the  rice 
dikeon  Argyle  Island  to  that  on  Hutchinson  Island,- w'ith  the  object 
of  diverting  a  large  volume  of  water  at  ebb  tide  into  the  Front  Kiver. 
This  dam  was  originally  designed  to  be  a  pile  structure,  and  was  be- 
gun in  1876.     During  the  next  year  it  wasso  mu(!h  injured  by  a  Ireslu't 
that  work  upon  it  was  suspended.     In  December,  1878,  the  ])rcsent 
dam  was  begun.    It  is  composed  of  log  and  brush  mattresses,  and 
brash  fascines  loaded  with  riprap  stone,  and  is  located  273  feet  iibove 
the  abandoned  pile  stnicture. 

As  soon  as  the  dam  was  !»rought  up  above  the  level  of  mean  h»w. 
water  considerable  settlement  occurred,  due  to  scour  <*aused  by  th(»  ebb 
tide  overpour.    To  i>revent  further  scour  an  ai)ron  of  log  mattress(\s 
was  placed  along  its  downstream  face,  and  the  dam  was  raiseil  in  18sr» 
with  brush  fascines  and  stone  to  the  level  of  high  water  by  bnihlin^  on 
the  ui)-srreani  side  of  the  crest,  utilizing  the  old  structure  as  iiii  a'Idi 
tional  apron. 

Since  that  time  further  settlement  has  occurred,  and  the  work  lias 
also  l>**en  damaged  by  lisliernuMi  and  other  parties  who  tlirow  liir-^e 
quantities  of  stone  olf  the  dam  to  open  a  sh<»rt  water  route  IVoni  Wiwk 
Hiver  to  the  city  of  Savannah. 

AlK»ut  70  linear  feet  of  the  old  Kings  Island  Jetty,  near  Cross  Tides, 
was  removed  in  18S0-'81  to  facilitate  the  tiow  of  water  into  I'roni. 
River. 

Three  wing  dams  were  constructed  in  1882- 83  for  the  inijuovenieiit 
of  the  Garden  Bank  Shoal  in  front  of  the  city.  They  spring  from  I'i;:- 
Island  and  contract  the  waterway  which  was  formerly  from  900  to  l,o.*)0 
feet  in  width  to  about  r>60  feet.  "A  short  spur  jetty  was  bnilt  in  iss;; 
about  800  feet  above  the  lower  end  of  Fig  Island  to  regulate  tlu*  e'!»l) 
How  frran  Front  Kiver  into  the  Wrecks  Channel. 

To  properly  coniine  the  ebb  currents  in  the  Wrei'ks  Channel  i\  train 
in;:  wall  rising  to  nu»an  high  water  was  built  for  a  length  of  about  ti.7.")0 
\    fM  downstream  from  a  point  a  little  above  the  lower  eml  of  I'ig  Islam!. 
with  whieh  it  is  connected  by  a  return  work  100  fe«^t  in  k'ri«:tli. 
This  training  wall,  begun  in  1881,  and  extended  and  raised  at  inter 
^   yal.s since  then,  runs  about  parallel  t<»  the  right  bank  of  the  ri\er  and 
;   i-sprovidwl  on  the  channel  side  with  II   short  spnrs  idaced  at   riulil 
<   iiii^^Ies  to  the  axis  of  the  channel,  which  has  a  low-water  wiiltii  incieas 
^   iojr  from  *i80  feet  at  the  u])per  end  to  880  fec^t  at  tlie  h»wer. 

Two  dams,  numbered  5  and  Hi,  resi»eetiv(dy,  and  desit::n«'d  to  in 
wase  the  How  of  water  in  the  main  (jhannel,  were  built  in  ISs:;  to  i-Ut^r 
lateral  channels  on  either  side  of  Barnwell  Islaml,  opposite  Fort  ();:le 
\   tijnrjie. 

I      A  low-sill  dam,  designed  to  increase  the  ebb  tl«>w  in  the  north  ehan 
;   iH  was  built  in  1881  across  the  south  channel  a  short  distanee  ImIow 
'  riji*  head  of  Elba  Island. 

A  wing  dam,  nund)ered  15,  was  built  in  1883  for  the  iinprov«'ment  of 
file  channel  at  the  Obstructions.  It  extends  eastward  from  r»a!  nwell 
island.  No.  3,  and  contraets  the  waterway,  which  was  formerly  about 
l.fl.>U  feet  iu  width,  to  about  1,000  feet. 
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Three  pairs  of  wio^dams  have  bccii  I>ulltfurt1ieiiui>rovementof9 
orossiBg  at  the  Upper  Flnts.    Tbose  uniuboreal  4  aiirl  'Si,  built  in  itf 
cdnstitate  the  npper  pair  uml  ture  gituated  at  tlie  eastern  end  of  Spf 
Island.    Those  iiumb«re<l  i>  :iiii1  25,  couetitutiiig  the  necond  pair,  i 
those  nnuibered  10  and  'J7,  (.'onstitutiiig  fehe  thiro  pair,  are  atm'"' 
distances  below  the  first.  ofabontSOO  and  1,600  J""^ ' —      " 

The  original  low-watei  width  of  the  river  a; 
2,000  to  *,000  feet.  It  is  iwiuced  by  these  d 
apper  and  to  1,200  feet  iti  the  tower  pair.  These  dama  iai^ii 
inner  ends  of  tlie  respei-live  pairs,  upon  oppoeite  bauks  at  ^ba 
with  the  ex:ceptiou  of  tlie  one  numbered  SJ7,  between  whose  innerd 
and  the  shore  there  is  a  ^np  of  about  500  yards. 

Three  wing  dams  bavi^i  been  bnilt  for  the  tinprovemeDt  of^^ 
ing  at  the  Lower  Flats.    At  the  upper  end  of  this  enBdl&'*  ' 
bered  14  and  29  were  bniit  in  1883-'85.    They  apring  froml 
banks  of  the  river,  and  ^Mintriict  the  waterway  fcom  over  1^ 
J,250  feet.    At  the  lower  end  of  this  oroHsiiig  a  partially  e 
dam,  numbered  13,  was  built  in  1883.    It  springs  mim  lalaadll'wH 
and  leaves  a  waterway  1,1350  feet  in  width  between  its  outer  'el^^ 
the  opposite  shore  of  Joiie»  Island.  I 

The  lateral  channel  al    Pliiibricks  Oat,  Big  dap,  and  Duteli  Oapl 
closed  by  dams  built  in  JS82.  ■ 

Two  pairS'Of  wing  doitis  have  been  bnilt  iur  the  impi'ovement  of  I 
Long  Island  Grossing. 

Dams  numbered  26  ami  3S,  constituting  the  upper  pair,  wol 
1886.     They  reduce  thi>  low  water  width  of  the  river  frog"' 
1,300  feet.     Dams  numbi'iud  28  and  35,  constituting  the  I 
wore  built  in  1886-'87  and  reduce  that  width  £coai  4,500  to  1^.. 
The  inner  ends  of  these  danis  are  connected  with  the  shore,  i 
exception  of  number  35,  between  whose  inner  end  and  the  a 
Jones  Island  there  is  a  gap  of  fiOO  feet. 

To  prevcut  the  diver^iiuu  of  the  ebb  flow  from  the  main  ship  eld 
a  dam  numbered  31,  and  about  3,500  feet  in  length,  was  built  id  1 
to  close  the  old  channel  iioith  of  the  Oyster  Be<£. 

For  the  improvement  of  the  channel  across  Tybee  Knoll,  a  b 
wall  extending  from  the  Oyster  Ueds  eastward  a  distance  of  10,031 
was  begun  in  January,  1889.  Two  courses  were  completed  daring 
fiscal  year,  and  during  next  year  the  third  course  was  extended  3^ 
feet,  and  an  additional  load  of  riprap  was  placed  on  the  entire  ere 

All  of  the  structures  dL-stribed  are  comi}i>sed  of  log  and  brush 
tresses,  or'  brush  fascines,  or  both,  loaded  ^vith  riprap  stone.  Ta  1 
original  construction  and  the  repairs  which  it  has  been  neoeseai 
execute  up  to  July  1, 1800,  tlieie  have  been  used  438,679.49  sqnaiej 
oflog  and  brush  mattresses,  1G5,853.28  cubic  yards  of  brash  fiwu 
95,353.68  cubic  yards  of  riprap  stone,  and  1,591.87  oabic  yarfs  of  A- 
while  973  cubic  yards  of  stune  have  been  removed  In  repairing  tJl6 
Island  training  wall,  ^T^ 

During  this  period  the  river  channel  was  widened  at  the  lower  i 
Fig  Island,  and  more  or  less  dredging  was  done  npon  the  variooafl 
between  Cross  Tides  and  Tybee  Kuoll.  Up  to  July  1  1890  the 
dredged  material  removed,  consisting  of  sand,  iimd,  and  sheUsa 
to  2,076,857.52  cubic  yards.  ' 

Up  to  July  1, 1890,  the  total  expenditures  on  Savannah  HmI 
the  United  States  since  18211,  includiug  outstanding  liabiUtieB.  ami 
to  *1,875,219.03.  "  ^ 

Undei-  the  present  project,  the  following  work  mB  aoooud 
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9  Jiily  1,  1801 :  The  Oyster  Bert  training  wall  was  extended 
feet>,  making  its  total  length  12,016.1  feet.  In  addition  t'O  the 
sed  in  sinking  the  mattresses,  the  crest  of  the  training  wall  was 
loaded  with  riprap  stone,  being  brought  up  t4>  mean  low  water 
stance  of  7,000  feet.  There  were  used  72,178.4  square  yards  of 
brush  mattresses  and  26,100.5  cubic  yards  of  riprap  st<)ne. 
he  protection  of  caving  banks  there  were  built  at  Elba  Island 
dams  of  piles  and  brush,  aggregating  1,248.2  feet  in  length,  and 
s  Island  27  similar  dams,  aggregating  2,845.8  feet  in  length, 
ere  use<l  in  these  dams  1,131  piles,  12,114.17  cubic  yards  of 
iscines,  and  315.93  cubic  yards  of  stone.  In  the  closing  dam  at 
uddle,  532  feet  in  length,  there  were  used  275  piles,  (>,218.y9 
irds  of  brush  fascines,  and  778.39  cubic  yards  of  stone. 
.'  southern  Elba  Island  training  wall  there  were  used  933  piles, 
cubic  yards  of  brush,  and  40  cubic  yards  of  stone, 
were  removed  by  dredging  from  the  various  shoals  between 
:an  Steamship  Company's  wharves  and  Tybee  Knoll  396,144.60 
irds  of  material 

Dtal  expenditures  under  the  present  project,  u])  to  July  1, 1891, 
ig  all  outstanding  liabilities,  amounted  to  $277,943.49. 

ATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

work  under  contract  with  Mr.  John  F.  Gaynor  was  continued 
igust  11,  1891. 

I  were  placed  on  the  cresf  of  the  Oyster  Bed  training  wall  683.77 
irds  of  stone. 

Ilba  Island  and  Jones  Island  spur  dams  were  comideted.  There 
iced  in  the  former,  1,067.44  cubic  yards  of  brush  fascines,  134.82 
irds  of  stone;  and  in  the  latter,  5,751.41  cubic  yards  of  brush 
,  and  546.23  cubic  yards  of  stone.  Li  the  southern  Elba  Island 
:  wall  there  were  used  340  piles,  12,623.97  cubic  yards  of  brush, 
.03  cubic  yards  of  stone.  In  the  northern  Elba  Island  training 
dre  were  used  594  lAle^j  9,526.19  cubic  yards  of  brush,  and 
ubic  yards  of  stone. 

e  ends  of  the  pjlba  and  Jones  Island  spur  dams  there  were 
14  clusters  of  fender  piles. 

lining  under  contract  with  Mr.  P.  Sanford  Ross  was  contiuu«Ml 
dy  31, 1891.  There  were  removed  during  that  time  from  the 
at  Tybee  Knoll,  35,506.2  cubic  yards  of  material.  On  th(5  27tli 
h  of  November,  1891,  some  lumps  were  dredged  from  the  chan- 
•osite  the  Savannah,  Florida,  and  Western  Kailway  wharvc^s. 
Tk  was  done  in  open  market  at  the  lowest  price,  the  rate  being 
e  as  under  the  previous  conti*act.  There  were  removed  664.3 
irdB  of  material. 

CONDITION  OF  WORK  JUNE   30,  1892. 

Tides. — The  condition  of  this  work  is  about  as  described  in 
reports.  The  general  crest  is  now  at  an  average  height  of  1.5 
»ve  mean  low  water. 

)f  Savannah. — ^The  depth  of  water  between  the  Ocean  Steam- 
mpany's  wharves  and  the  city  waterworks  shows  no  api)recia- 
iige  during  the  year.  The  channel  across  tin*  shoal  near  the 
ice  mill  has  maintained  its  depth  fairly  well.  There  are  consid- 
ireas  over  18  feet  in  depth,  and  the  least  dei)th  in  the  <hannel 
feet  at  mean  low  water.  On  the  Garden  Bank,  opi)osite  the 
ffice,  there  is  a  shoal  separating  the  15-foot  areas,  and  carrying 
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a  minimum  depth  of  14  feet  at  mean  low  water.    Some  dight  dredgfaoEg. 
was  done. at  this  point  in  November^  1891.    The  Gkffden  Bonk  wing '^ 

dams  are  in  good  condition. 

IVreeAvf  Channel. — There  is  a  gap  about  6  feet  deep  and  100  feet  long    . 
near  the  lower  end  of  the  Fig  Island  training  wall.    With  this  exoeip- .', 
tion  the  work  is  in  good  condition,  and  shows  no  settlement.    1& 
least  depth  in  this  channel  is  about  16  feet,  and  the  18-foot' carves  cover 
considerable  area.s,  except  near  the  upper  end^  where  they  disappear 
!No  dredging  has  be(Mi  done  here  during  the  past  year. 

Obstnicthna, — Wing  Dam  15  is  in  good  condition,  but  the  head  of 
Elba  Ishmd,  opposite,  is  cutting  badly.  No  work  has  been  done  heie 
during  the  year.  In  the  channel  the  16-foot  areas  are  separated  at 
only  one  point,  where  a  depth  of  14.4  feet  is  found.  Elsewhere  tte 
depth  is  from  15  to  18  feet  at  mean  low  water. 

Upper  Flats, — ^Tbe  wing  dams  and  training  walls  built  for  the  iaii^' 
provement  of  this  crossing  are  in  good  condition.  At  the  lower  end  of 
this  crossing  where  the  dredging  was  done  in  1891,  there  is  at  one  point 
a  minimum  dei^th  of  16  feet.  Elsewhere  the  depths  exceed  18  feet  at 
mean  low  water. 

Loiccr  Flats. — All  of  the  wing  dams  in  this  locality  are  in  good 
dition.    In  the  channel  the  upper  and  lower  15-foot  areas  have 
preached  each  oth(;r  since  the  year  1890,  and  between  them  is  noFW 
minimum  depth  of  14.2  feet  at  mean  low  water. 

Long  Island  Crossing, — The  wing  dams  at  this  crossing  are  in 
condition.    Xo  work  has  been  done  here,  but  the  channel  has  mai]i< 
taiiiod  it^  depth  and  the  IS-foot  area  hAs  slightly  enlarged  since 
The  i5-lbot  area  is  continuous  throughout  the  channel  and  the 
depth  is  15.2  feet. 

Oyster  Beds. — Dam  31  is  in  good  condition.  The  channel  at  thalk 
])oint  has  be^'u  w(^ll  maintained  during  the  year. 

Tghee  Knoll. — The  Oyster  lied  training  wall  is  in  good  condition. 
Divdicing  on  the  Ivnoll  was  suspended  July  31,  1801.  During  that 
month  a  cut  from  l."i  to  135  feet  wide  and  about  3,180  feet  long  was 
drtMl;4cd  tm  the  h>\\(M'  end  of  the  Knoll.  This  cut  has  maintained  its 
dci)tli  well  duriiii;  the  year,  and  tiiere  is  miw  a  continuous  channel^ 
whose  (lei)lli  (exceeds  15  t'eel,  except  at  the  bend,  where  a  depth  of  14JJ 
i'i'L't  at  mean  low  water  is  found. 

tS/iorc  proteetUni. — Some  of  the  spur  dams  built  at  Elba  and  Jones  ' 
islands  lor  the  ]>roteetion  of   the  caving  banks  have  been  slightKr  .i 
injured  by  passin<j:  v(^ssels.     They  have,  however,  been  very  successfUi  J 
all  erosion  havin*;- been  arrested,  and  the  si)aees  between  their  heads  xji 
are  rapidly  tilling  up  with  silt.  Jj 

Closing  dams, — All  ot'tlit*  closing  dams  upon  the  river,  with  theez*^.ijg 
ception  of  those  at  IMiilbriek  Cut  and  iJig  (lap,  are  in  good  condition*.^ 
Some  breaks  have  taken  j)la(;e  in  the  closing  dams  at  riiilbrick  Cut  and;? 
Big  Oa]),  which,  when  <*onipleted,  wei(^  at  the  level  of  mean  high  water.  .^ 
A  great  deal  of  stone  has  b(»en  tlnown  oft  those  dams  by  negro  fishtir^  -^ 
man  to  open  a  waterway  through  into  the  South  Channel,  and  these  . 
small  gaps  have  rai>idly  enlaiged  under  the  i n  11  uence  of  storms.  AU.-ifl 
of  the  other  closing  dams  are  in  good  order,  although  they  have  settled  :::J 
slightly  in  some  cases. 


comm]::kce  and  navigation. 


r 


A  full  statement  and  discussion  of  the  commerce  of  Savannah 
given  in  my  last  annual  report,  to  which  I  respectfully  refer  for  detaOs**'^ 
in  this  connection,  ] 

-1 

:i 
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The  railroads  now  ceiit4»rin|;:  in  Savannah  arc  X\w  riuirlrston  and 
Savannah,  the  South  Bound,  th<^  Central  of  (MMirgia,  the  Savannah, 
Amerifus  and  Montgomery,  and  the  Savannah,  Fhirida  and  \Vest*'rn. 
Kailroiids  under  oonstruetion  are  the  Macon  and  Atlantic,  the  -Mid<lh» 
(rfor/^ia  and  Atlantic,  and  Mac*on  and  Dublin. 

In  :uldition  to  the  railroads  the  Savannah  Kiver,  naviji:al)Ic  as  tar  as 
Angnsta,  a  distance  of  2<I2  miles  by  the  river,  for  boats  drawing  from  i 
to  o  feet,  affords  another  means  of  C4)mnuinication  with  the  interior, 
and  a  numljer  of  small  steamers  and  sailin*;:  cratt  ply  the  waters  of  tin* 
inland  route,  along  the  adjacent  coast,  gatlicrinj^  the  products  of  tiie 
Hfii  and  of  the  coast  ]»lantati<ms  for  trans-shi]>mcnt  at  Savannali. 

These  avenues  of  conunerce  bring  to  Savannah  tht»  cotton,  hinibcr. 
naval  stores,  and  farm  ami  mineral  products  of  lar^^^e  portions  of  tiic 
States  of  Georgia,  South  Carolina,  Flori<la,  Alabama,  and  TcnncssiM', 
as  well  as  other  classes  of  thr<mgh  freights  from  the  west  an<l  jiortii 
west. 

Ri:fgalai*  lines  of  steamships  have  been  established  between  this  port 
and  Boston,  New  York.  Philadelphia,  and  Baltimore.  These  lines  com- 
prise a  total  of  1-  steamships,  of  which  7  are  to  New  York.  2  to  Boston, 
:*  to  Baltimore,  and  1  to  Philadelphia.  They  make  yearly  more  than 
4<N|  voyages  and  carry  about  673,i)()0  tons  of  freight. 

During  the  past  year  nearly  100  foreign  steamships,  with  an  aggregat*' 
tonnage  of  125,iK)0  tons,  have  cleared  from  Savannah  for  foreign  ports 
with  i'argoes  of  cotton  and  naval  stores. 

On  the  inland  waters  there  are  seven  snndl  stisuners  plying  between 
Savannah  and  adjaeent  ]>orts,  making  annually  from  500  t4>  (}(H}  trips 
and  can'jing  about  0O,(MH)  tons  of  freight,  valued  at  over  j?4,000,000. 

The  steamships  mentioned  above  carry  nearly  one-half  of  the  exjKirts 
from  Savannah.  A  larger  i)ortion  is  carried  by  sailing  vessels,  of 
which  there  are  annually  ab«mt  525  clearances,  with  an  aggregate  t<»nnjige 
of  al)out  260,000  tiuis.  Of  these  the  American  vess(»ls  number :{ 1 2,  wil li 
a  tonnage  of  about  132,(KK),  and  the  foreign  vessels  number  21.*$,  witii  a 
tonnage  of  128,000.  PraA-'ticially  all  of  the  foreign  trade  is  carried  in  for- 
eign Ixittoms. 

Tlie  chief  articles  of  export  are  cotton,  lumber,  and  naval  stores,  f>f 
which  the  present  annual  shipments  may  be  given  in  round  numbtMs, 
as  follows:  Of  cotton,  1,140,(MH)  bales;  of  lumber,  over  1(H>,000,000  iW\i 
and  of  naval  stores,  100,000  ban*els  of  turiKmtine  and  770,0(M)  barrels  ol 
rojiin. 

There  are  also  large  shipments  of  fruits  and  vegetables  to  nortln'iu 
I«ort« aggregating  <)ver  1,000,0(K)  i)ackages  annually,  and  some  of  the 
plH»sphate  rock  frciiu  the  Florida  mines  is  seeking  an  outh*t  to  foreign 
ix»rts  at  Savannah. 

The  total  annual  tonnage  of  the  port,  inward  and  outward  bonnd.  is 
over  2,00tJ,(NX)  t<ins,  and  the  annual  value  of  the  exports  alone  is.  in 
Wiund  numbers,  J*S.4,(M)0,000.     The  total  annual  value  of  the  eomnienf 
ftf  Savannah  is' about  *153,000,000. 
.       Past  improvementof  the  harbor  has  resulted  in  iiu*reasing  the  Mvjiihi 
Wp depth  at  high  water  from  14.5  feet  to  from  21  to  22  feet.    The  inerejise 
;    in  the  value  of  exports  since  the  year  1873,  when  the  work  wjis  l)egnii, 
is  proiK)rtional  to  the  cube  of  the'increase  in  the  depth  of  water  during 
the  same  period.    If  the  same  proimrtion  should  hold  (ill  a  (hpth  <»r2ri 
f<?et  is  reai-hed.  the  value  of  the  exports  alone  would  then  be  al>out 
IIj<MMKi,OfK>.    The  annual  saving  in  freight  rates  aloiM\  du«»  to  the  in 
creased  depth^  amounts  to  more  than  the  toted  sum  of  money  expended 
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by  the  Unit<ed  States  upon  the  harbor.    Eates  of  marine  insurance  h 
also  been  rodueed. 

Table  1,— Cotton  receipts  at  Savannah  from  1S72  to  189L 

m 


Number 


SouHun,  Augiiut  :U  U*  Sentwnlwr  1—    I    baiea     ll    Season,  August  31  to  September  1 


1872-*73 
1873--74 
187-l-7:» 
1875-*7G 
l«7rt-"77 
1877-"7n 
1878-79 
]879-'80 
188(J-"81 
188l-'82 


612, 7W 

030, 3f2 

614,478 

523,244 

477,435 

507,449 

693.764 

741. 018 

889,383 

737,056 

1882-'83 
1883-'84 
]884-'85 
1885-*86 
1886-'87 
1887-'88 
188fr-'89 
1889-'90 
189a-'91 


b«] 


81 

m 
n 

w 

lOl 

■m 
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Tablr  II. — Steamship  lines. 


Lines. 


Ocoan  Ste.imHliip  Co 

Now  Enjflaud  and  Savannah  Stoani^hip  Co* 
Mcrchnuta  and  Miners  Transportation  Co.. 
Oc4^an  Steamship  Co 


Total 


Savannah  to— 


Steamers. 


New  York 

IkMtou 

lialiimorc.l I 

Philadelphia | 


I 


Voyages. 


7 

2 
•» 

1 


12 


Fnlj 


221 
M 

96 
34 


409 


« 

a 


*  Controlled  by  Ocean  Steamship  Company. 
MISCELLANEOUS. 


The  work  is  located  in  the  collection  district  of  Savannah,  Ga.  Savannah  ii 
port  of  entry.  Amount  of  duties  collected  in  1891,  $56,714.50.  The  nearest  li| 
lnuist's  are  those  upon  the  river,  and  Forts  r)«?lcthorpo  and  Pulaski  are  the  nei 

forts. 

Jt  is  desired  iigain  to  invite  attention  to  the  fact  that  the  work  1 
not  jno^ressed  satisfactorily,  and  that  its  cost  has  been  much  increa 
owiii*^  to  irv(»*riilar  and  ina<lequate  ai)propriation8.  Future  operati 
should  l>e  carried  on  siinulianeonsly  througliout  the  whole  extentof 
livei',  and  to  secure  sueeessiiil  and  i)ermanent  results  dredging sli0 
])e  arcompaiiied  or  promptly  followed  by  contracting  works.  Toseo 
tin'  fullest  benefits  from  the  improvements  already  execute  and 
order  that  the  future  u^rowth  of  tin*  port  may  not  be  seriously  retard 
it  should  be  eiiable<l  to  furnish  an  outlet  for  the  rapidly  growing  « 
nieree  brouiiht  from  the  inteiior.  It  is  ])roposed  t^»  expend  any  flu 
which  may  become  available  during  the  year  in  the  coustmctioi 
trainiu'::  walls  and  in  di<'d^*ing,  as  provided  for  in  the  project  for  8« 
in*:;-  a  depth  of  2<J  feet  at  mean  high  water. 

A  vigorous  and  an  econoniical  prosecutionof  the  work  will  be  p088 
only  w  itli  regular  and  adequate  a])propriations.  The  insufficient  i 
irregular  ap]m)priations  of  the  i)ast  have  rendered  satisfactory  prog] 
impossible  and  have  increased  the  cost  of  the  w<u'k  in  some  instu 
as  much  as  loo  per  cent.  The  sum  asked  for  during  tlie  next  fiscal] 
is  ¥l.(UM),0()0.  The  most  desirable  and  satisfactory  results  can  BO 
obtained  with  an  expenditure  during  the  year  of  a  less  amount. 

Sinc<'   tin'   existing  iu'<»ject   for  improving   Savannah   Harbor 
a<lo])te(l  one  appropriation  of  8350,000  hiis  been  made  and  an  lu 
pended  balance  of  8-1,035.05  transferred  from  a  former  appropxialii 
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3  total  expenditures  under  the  present  i)n)ject  to  June  30,  1892, 
Jing  all  outstanding  liabilities,  were  $346,377.80. 

Money  statement. 

1891,  balance  unexpended $141, 886. 14 

D,  1892,  amount  expended  during  fiscal  year 133, 322. 39 

1892,  balance  nnoxpende<l 8,  .563. 75 

1892,  outstanding  liabilities 906.50 

1892,  balance  available 7, 657. 25 

t  appropriated  by  act  approved  July  13, 1892 318, 750. 00 

t  available  for  fiscal  year  ending  June  30,  1893 326, 4()7. 25 

It  (estimated)  required  for  completion  of  existing  proiect 2, 831, 250. 00 

tt  that  can  be  profitably  expended  in  fiscal  year  ending  June 

«XH 1,000,000.00 

tt4?d  in  complianoo  with  re<xuirements  of  sections  2  of  river  and 
ur  acts  of  1866  and  1867. 


COMMSRCIAL  STATISTICS. 

tatittics  of  the  port  of  SarannaJ^,  Ga.,  for  the  commeroial  year  ending  August 

SI,  1801. 

[Compiled  by  JT.  P.  Merrihew,  siiperiiit«ndent  Cotton  Exchango.] 


I^TciptH  from  all  sources. 

Qnantity. 

Weight. 

Value. 

BaU*. 

l,4)0:i.978 
45, 630 

Poundi. 
640. 066,  038 
18, 208, 542 

$52. 445, 005 
3, 723, 408 

d  .   .          -   

taj 

1, 139, 608 

&58. 365, 480 

56. 168  413 

» 

itain. 


Exiiorts  from  Savnnnab. 


ntiiiental  ports 

mmption  and  burnt. 
Nt  trtfnt^iiur 


•Ul 


Total  exports,  etc. 


Id. 


Upland. 


BaU$. 

617, 373 

106,395 

3.'>,423 

433,544 

1,961 

600 


1,005,296 


S<>a  Island. 


Bales. 

21,  .348 

20,062 

2, 172 

200 


4.3.782 


Quantity. 


Bales. 
1, 095. 296 

43.  782 


Weight. 


Pounds. 
640, 737, 63.^ 
17.  557. 457 


Value. 


$.'>2,  r.OP.  ROO 
3,r.72,611 


tal 1,130,078 

I 


558,305,092  |    56,081.501 


^xporta: 

.na boles . 

i-ilaml do.. 


577,023 
22,434 


Coastwine  oxxHtrtH : 

Upland bales..  517,373 

Sea  Island do...    21,348 


value  \t»-r  liab; : 

nd 

Ulnd 


$47.04 
8L60 


Average  weight  per  bnlo: 

Upland i»onndR . .  493. 52 

Sea  Island do....  401. U2 
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A.fifilTBD. 


ForciBU  porta. 

COMtWlW. 

ToUL 

T»4r. 

AmortcH)  y 

MUll. 

FowignTOOMit 

Ko. 

T«u. 

Craw. 

Ho. 

To».. 

Crew. 

No. 

Ton.. 

c™-. 

No. 

To.-.] 

tra 

j<8l,SM 

aaa 

"n 

us.aifl 

Tin 

55t 

1 

:^  '3 

^ 

1,S78 

i 

1118,040 

a.uBO 

i 

a.il.gM; 

:•-,.       „    ,~     153 

1 

''£ 

i 

si'.ona 

f™ 

U 

flOiiMlj 

g;:: 

a  *^'"» 

«i 

li 

Iffl 

U6 

i 

183,  Ml 

in.xst 

li 

^d 

mS"' 

JAi  a!?'i^" 

'I 

» 

iSffi 

5-iS 

i 

sS 

mSR 

WW.- 

m    718.  S'JM 

ai» 

sag,  123 

BM 

4m 

-..« 

>m 

^ 

41 

M 

i^ 

n?i 

Si 

'£ 

1"^ 

s? 

IBM... 

3W 

wiTia 

U.S!-i 

si 

B.J'.'S 

ItB 

i 

||i 

IS 

H 

<n.4ii 

B- 

14,S(1 

B 

l'^ 

51 

g 

m 

t^ 

Hil 

SIS 

^SSi 

1801... 

«s    a,fi,9m 

Kaw 

* 

o.m 

aw 

i,41!U 

Yew.. 

ei|>o[U. 

Vnlae  of 
(...port-. 

imJIm".!. 

T„„. 

VJMof 

oiportt 

sjsi 

m,103,S&3 
40. 028.  MB 
40.901:421 
1T,S9B.41I 

5a.ms.Ki4 

4T,0[IB.TB0 

•34.950.93 
SI.  304. 39 
27,778.73 

oiim-o 

K,  24.1. 34 

*48,B13.2ia 

aSi 

W,M7,1S7 

•Msna 

VT.U^tt 

IS"! 

1^::::::::;; 
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N2. 
IMPROVKMKNT  OF  SAVANNAH  RIVKK.  liEOKCUA. 

IlipSavjiuiiJili  Uivfi*  is  fcirnUMl  by  tlir  Jiinr'tinn  of  tin*  Tn«r;ilo(i  an<l 
KeiiHrt\  jiud  Hows  in  a  soutluMistiM'ly  (liie<ti(in  to  tlu;  sea. 
AdKaili'd  di'scriptifni  of  this  rivrr  is  IoiiihI  in  my  report  of  tin-  ex 
awilDatiini  anil  survey  of  the  portion  above  An^nsta,  ]»rint4Ml  as  lIoii>«' 
Ei.J>«jc.  No.  213,  rifty-iirst  (-on^ress,  first  session,  aini  in  my  rfp«»rt  of 
tfe survey  of  tb*'  riwr  between  An^usta  and  Savannah,  datfil  Jinn- 
^li^K  and  ]uintrd  as  Ai)p<»ndix  ()  li.  Annual  Iteport  of  the  Chief  of 
%liieers  for  ISIHK  pajr<'S  1328-1  ;i«i;5. 

For;i  s]ieriul  hist(»ry  of  past  Mork  see  i>age  1020,  Annual  KejMirt  of 
^  Chief  of  Kn^rineers  for  1888,  and  the  annual  reports  of  the  same 
•flii'er  since  that  <hite. 


OKKilNAL   r(»NIHTH>N. 


For  the  greater  [lart  of  the  year  the  river  is  navii^able  for  st«*amboats 
fciwing  from  4  to  5  feet  of  wat«*r,  but  during"  the  h>w- water  sea-^ou 
ttere  are  various  shoals  in  the  ui»]M*r  ]»ortion  of  the  rivrr  with  low- 
*ater dfjiths  of  not  more  than  about  3  fei*t.  Th(*  <'liief  i»bstrn<tion  to 
flaviy:atit»n  consists  of  sand  and  «rrav<*l  bars,  overhan^^n*;:  trees,  sna^s. 


aui]  sunken  lo^s. 


PLAN   OF   IMPR(IVE3IP:NT. 


The  plan  of  im]»rovenHMit.  as  outlined  in  my  re]»ort  of  Junf*  30.  1800. 
I»ft)vicles  for  the  establishment  of  a  navi«:able  steamboat  elianm^I  ."»  fet-t 
^eepiit  ordinary  sunnner  h»w  water  between  the  eities  of  Au^rnsta  ami 
Savaunah. 

This  is  Ui  be  aee<»m]ilished  by  (I)  removing:  sand  aiul  ;j:rav«-l  l>ars; 
(-)  re;ndatin;;  portions  of  the  river,  revettinj;  eavin;^  banks,  and  clos- 
^^11  iiieipient  eut-ot!s;  (3)  removing  snapfs  and  lo*;:s  from  tin-  i-hanm*! 
WHloverhan^iii«f  trees  from  the  banks  of  thi^  stream. 

Tin*  rost  of  the  impri»vement  is  estimated  in  round  numluTN  at 
5JJ32,(MH),  provided  funils  are  rej^ularly  and  a<hMpniteiy  supplied. 

SUMMARY   OF   OPKliATTONS   PIMOU    TO  .irLY    1,    ISOl. 

The  lirst  ap]U'o]»ria'tion  ever  ma<le  for  the  Savannah  Hiver  was  ex- 
|M-n(l«.Hl  on  a  sna^  boat  built  for  use  upon  this  river  and  the  Allamaha. 
This  boat  be;raii  work  upon  the  river  on  February  17,  18sl*,  and  lias  been 
1  wiijiloyed  at  intervals  sinee  that  date,  eoutinuous  work  liavini:  been 
I    inqMi^sible  on  aeeount  of  insnllieieney  of  funds.     Irregular  and  inade- 
Q'late  appropriations  have  jirevented  the  selection  of  tlie  nH»^l  siiiial>le 
*asims  for  d<iin;:  work.     Then,  too,  the  boat  has  bi*en  tied  u]>  f«»r  montiis 
at  a  time  in  a  climate  where  de«*ay  is  very  ra])id.     As  a  result  numer- 
ous ami  costly  repairs  have  had  to  be  ma«le  which  would  not  iiave  been 
neeflerl  had  the  boat  bi*en  kcjit  in  eommissi(»n.     In   issm lie  boat  liad 
Jiecome  rotten  and  unserviceable  and  was  rebuilt   at   Ai>beville,  (la., 
under  contract  with  Messrs.  M.  A.  Swe«*m>y  iS:  Hio..  of  JetferMuiville, 
/ml., and  «iutfitted  at  Savannah.     In  all  the  boat  was  emplo\(Ml  <isr»davs 
ujMm  tlie  river  betwecMi  Aujrusta  and  Savannah,  removing  during  that 
time  1  .sunken  steamboat,  82  piles,  l,.*)78  snaj'S,  loj^s,  and  slumps,  and 
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4,935  overlianj^iug  trees,  besides  a  nniul>er  of  wrecked  flats  and  a  nn 
ber  of  other  niinor  obstructions.  Many  of  tlie  obstacles  were  vc 
large  and  troublesome,  and  their  removal  without  a  suitable  snag  be 
would  have  been  impossible. 

In  1883-1885  wing  dams,  projecting  from  the  South  Carolina  bai 
were  built  for  the  imi)rovenient  of  Gardner  Bar,  opposite  the  city 
Augusta,  contracting  the  low  water  way  from  650  to  360  feet.  In  t 
same  year  shore  protection  aggregating  in  length  1,375  feet  was  put 
at  eight  different  points  along  the  city  front.  Since  then  contract! 
works  have  been  constructed  at  Ccmrse  Bar,  Sand  Bar  Ferry,  and  Bl 
House  Bar,  situated  2,  4,  and  6  miles,  respectively,  below  the  caty 
Augusta. 

At  Course  Bar  7  wing  dams  have  been  built,  3  on  the  right  bank  a 
4  on  the  left-,  reducing  the  low- water  way  from  650  to  350  feet.  At  Sa 
Bar  Ferry  5  wing  dams  were  built,  1  on  the  right  bank  and  4  on  the  If 
reducing  the  low-water  way  from  650  to  400  feet,  and  in  1889  two  ad 
tional  -wing  dams  were  c>onstructed  on  the  right  sideof  the  river  and  1 
old  work  was  raised  and  repaired,  reducing  the  low- water  width  to  i 
feet. 

At  Blue  House  Bar  7  wing  dams  were  built,  4  on  the  right  bank  ft 
3  on  the  left,  reducing  the  width  of  the  low- water  way  from  650  to  4 
feet.  In  1889,  the  channel  having  shilYed,  a  new  dam,  580  feet  Ion 
was  constructed,  springing  from  the  right  bank,  and  three  iidditioii 
short  spurs  were  built  on  the  left  bank.  Portions  of  the  old  dams  ws 
removed  and  the  resulting  low-water  channel  was  350  feet  in  width..* 

These  various  works  have  been  built  of  brush  fascines,  loaded  vi 
gravel  and  riprap  stone.  In  their  construction  there  have  been  omb! 
total  of  17,619.61  cnbic  yards  of  brush  fascines  and  9,424.09  cubic  ytri 
of  gravel  and  stone. 

All  work,  with  the  exception  of  that  done  by  the  snag  boat,  has  b« 
done  by  contract. 

Up  to  July  1,  1801,  the  total  ex])en(litnres  for  the  work,  inclndil 
ontstjinding  liabilities,  aiiiounted  to  $100,891.43,  including  J2,500  r 
ceived  from  other  api)roi)riations  for  use  of  snag  boat. 

OPERATIONS   DURING  THE  FISC^AL   YEAR  ENDING  JUNE  30,  1892b 

Active  operations  during  the  fiscal  year  consisted  in  constructs 
nnder  contract  of  September  9,  1891,  with  Mr.  John  F.  Gaynor,  7  sp 
(lams  ot*  brush  fascines  and  st<ine  for  the  protection  of  the  cavD 
banks  on  the  Georgia  side  of  the  liver  below  the  city  of  Augusta ai 
in  repairing  sonn*  of  the  old  dams  at  Oardner  Bar,  Course  Bar,  tt 
Sand  Bar  Ferry.  The  <'aving  of  the  banks  threatened  to  widen  t 
river  exc(»ssively  at  this  ]K)int,  and  large  quantities  of  the  eroded  mtt 
rial  were  de]>osite(l  on  th(^  tronblesome  bars  below  to  their  serio 
detriment.  The  work  done  has  thus  far  suc/cessfiilly  prevented  fiirtl 
damage  of  this  natuie.  Work  was  begun  October  5  and  ended  Nova 
ber  20,  1891,  the  funds  avaihible  liaving  been  exhausted.  There  wi 
used  in  the  new  dams  2,179.25  cubic  yards  of  brush  fascines  and  1,382 
cubic  yards  of  stone,  and  in  the  rejiairs  to  the  old  dams,  2,682.15  cdl 
yards  of  brush  fascines  and  1,909.73  cubic  yards  of  stone,  maUn] 
total  of  4,8(n.4  cubic  yards  of  fascines  and  3,352.47  cubic  yards 
stone. 

CONDITION   OF   WOUK  JUNE  30,   1892. 

Tlie  (le|)th  of  water  along  the  city  wharves  at  Augusta  is  am] 
The  s]uir  dams  at  (lardner  Bar,  opposite  the  cityi  ai'e  now  in  gi 
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i*oinlitioii,  till' bn*aks  in  thorn  lisivin*;:  1kh*ii  i'<>]iainMl  ilnnnji;   tin*  pu^it 

year  and  iln-ir  fifsts  raiscMl  to  a  unilonu  lioi^rlit  iit* about  -  i'vri  above 

summer  low  watt^r.    The  spurs  ilesi«i:ned  to  ])rot<Mt  tin*  riv«'rl»aiik  brlow 

tlierity  of  Aiiixusta  are  in  good  condition  and  liave  tluis  tar  acroni- 

plisla^d  tLcir  i»uri»ose.    Two  of  tho  dams  at  Couisr  Wnv  and  two  nt 

ifuiid  Kar  IVrry  wrn*  also  repaired  and  brought  to  a  lmi.i:hr  of  ;ibont  - 

K»t  above  low  water  dnrin«x  tin*  jmst  year.     All  tlie  dani<  at  tlirM* 

Ijoiiits  are  now  in  gt»od  (*ojnlition   and  tlie  depth  of  wat<-r  on  the  slmuls 

Uabiiut  f)  feet.     Tlie  dams  at  Blue  House  Har  r<'main  as  ib'seribcd  in 

my  last  animal  r^iMirt.     TIion<rh  dama<rrd  to  srmn'  extent,  they  "^till 

fiiltill  tlieir  objiM-r  and  maintain  a  snflieient  depth  on  the  shoai.     At  the 

I'oit  lioyal  and  Au^iiista  Kailway  bridjre  the  main  <Mirrent  and  lie-^t 

eliaiiiiel  pass  to  the  left  of  the  draw  openinj^:,  thus  remlcrin^j:  it  diliicult 

torlMiats  to  ]);iss  through,  sinee  their  approaeh  is  at  an  an«^li*  with  the 

diriM.-tion  «»f  the  eiirrent. 

No  siiap:s  have  been  removed  durin<r  the  past  fiscal  year.  A  freshet, 
vhidi  reaehed  a  Inti^ht  at  Anjrusta  of  .30.7  feet  on  tin*  ^auj^je,  iind  a  lon;r 
ln'riiHl  of  hi«xh  water  have  oeenrred  sinee  sna^rginji"  ojierations  wt-re 
Misjieniled,  bringing  into  the  river  a  number  of  snags  and  logs  that 
^ould  now  be  renu»ved. 


COMMERCE   AM)  XAVKrATION. 

A  detailed  statement  of  the  sources  whence  the  eomm(»ree  of  this 
river  is  derived,  of  its  value,  and  of  the  probable  i^iVi^vt  of  the  cnmiile- 
^ionof  the  works  of  im])rovement  is  given  in  my  rei>ort  on  tiie  sm\ey 
"ftJH*  river,  dated  June  30,  1800,  and  printed  as  part  of  Appendix  <)  li, 
Animal  Report  of  the  Chief  of  r:ngineers  for  ISOO. 

Prior  to  The  inangurationof  the  works  of  imiaovement  th(*  eonmieree 
*>ftli(i  river,  esijeeially  in  the  way  of  through  shipments,  was  unimpnr- 
to.  as  the  eondition  of  the  ehannelrend<*red  navigation  uneerlaiii  and 
«iisale. 

Tile  improvement  of  the  river  ha.^  ])etMi  ae<*om])anied  by  :i  sti'ady  in- 
civ;i>e  in  the  volume  of  river  tralli**  and  bv  a  deeri*;ise  in  tin*  r;iie<  r»f 
'5^i;;lit.  both  of  which  are  more  than  eommensuratc*.  with  tiie.  e\']KMidi- 
tiin-N  involved.  In  fm-t,  the  annual  eomnuTce  has  inereaseil  ;it  the. 
f^itt'of  *10  for  every  dollar  t»xpended  by  the  United  States  and  fniuht. 
rat<<have  been  redin*ed  about  20]K»rcent. 
^       TluM'xiMuts  fr<»ni  the  river  vallev  are  nniinlv cotton,  naval  sioies, 

^V  I  ft  b  ■  7 

M  nimher,  and  wood,  while  the  imiHirts  are  fertilizers,  eam[»  and  mill 
?;  supplies,  eotton-ties  ami  bagging,  and  manufactured  articles.  Three 
•  or  four  steamers  are  engaged  in  the  river  traftic,  carrvinu*  ammally 
abinit  :j0.tM>o  tons  of  freight,  vahied  at  ><2.:U0,OOO.  In  addition  in  rhe 
freights  carried  by  the  various  steamers,  the  riv(»r  valley  atfords  h)gs, 
hewn  and  sawed  timber,  spars,  and  <Mml  wood.  The  timber  is  rafUMJ 
rfown  tlie  river.  A  large  portion  of  the  <'ord  wood  is  lightirriMl  to  Sa 
vannah.  while  the  remainder  is  used  as  fuel  by  the  river  boats.  The  hard 
wimmI  sawed  and  the  shingles  s]»lit  along  the  river  are  shipped  to  Sa- 
vannah bv  boat.  It  is  estinmted  that  al>out  2*1.000  tonsof  h>gs,  timber. 
and  cord  wood,  valued  at  about  >'.S0,000.  are  annually  rafted  or  ligliteied 
to  Savannah  ami  other  places  along  tiie  river.  This  makes  the  total 
annual   shipments  of   the   Savannah    River  (Jl\000   tons,    valued    at 

It  isabnost  impossible  to  obtain  accurate  stati'inents  of  the  annual 
eiininierre  on  tin*  river,  as  the.  figures  fiirni-^hcd  by  the  steamer  aiicnls 
are  nothing  more  than  estimates,  and  those  who  might  and  ought  to 


r 
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be  able  to  collate  and  iiirnish  satisfactory  and  true  fignres  seem  disin 
dined  to  do  so.  It  is  believed  that  the  figures  hei*ein  given,  when  not 
specitic,  are  close  approximations  to  the  true  values. 

MISCELLANEOUS. 

Tho  work  is  locuttMl  in  the  collection  district  of  Savannah,  Ga.  SayonnaJi  is  Am 
nearoHt  port  of  entry.  Anionnt  of  iluties  c«>]]ect«d  in  1891,  $56,714.50.  Forta  Ogl* 
tliorpe  and  Pulanki  are  the  nearest  forts  and  the  nearest  light-houaos  are  those  npoi 
th*j  river  below  Savannali. 


Since  the  existing  project  for  improving  the  Savannah  Biver 
adopted  one  appropriation  of  $25,000  has  been  made  and  an  unexpendM 
balance  of  $10.91  transferred  from  a  former  appropriation. 

The  total  expenditures  under  the  present  project  up  to  June  30, 180S 
incln<ling  all  outstanding  liabilities,  were  $24,076.76. 

It  is  proposed  to  expend  any  available  funds  and  any  ftinds  that  im^ 
become  available  during  the  year  in  tlie  removal  of  obstructions,  in  tli 
(M>nstruction  of  works  of  shore  protection,  and  in  the  improvement  t 
slK^als  in  the  river,  a<3cording  to  the  plan  contained  in  my  report  o 
June  30,  1890. 

The  sum  of  $75,000  can  be  advantageously  and  economically  expended 
during  the  coming  year.  ^j 

Ko  pennanent  improvement  can  be  effected,  as  new  obstrue^"*'^ 
caused  by  snags  and  logs,  form  during  every  high- water  season. 
should,  however,  become  fewer  in  number  each  year.    From  $3,000 
$5,000  will  be  required  for  the  annual  maintenance  of  the  compl 
work. 

Money  statement. 

July  1,  1891,  balance  unexpended $17,608.^" 

June  30, 1S9L*.  anionnt  expended  during  fiscal  year 16^665.51 

July  1,  189L',  balaiu'O  unexpended ^j! 

Amount  appropriated  by  act  approved  July  13,  1X92 35, 000. W  .. 

Amount  available  for  tiscal  year  ending  June  30,  1893 35,9lS.l*  ' 

{Amonut  (estimated)  reijuired  for  completion  of  existing  project 272,000.2» 
Amount  that  ean  be  profitably  expended  in  liscalyeareuding  Jnne30,1894    75^000iW  - 
.Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  l»t)G  and  1867. 


Ahsiract  of  propoaah  for  vonstructimj  and  repairing  wing  dams  and  shore  |>ro<ecliMito 
the  Sannniah  Jlirer  below  AugustUf  Ga.^  opened  on  August  1,  1891,  bjf  Capt,  0.1L 

Cartvrf  Corps  of  Kngineent. 


No. 


2 
3 


Prioefor— 


Name  and  address  of  bidder. 


Jacub  Friday.  Charloston.  S.  C 

Siunuel  W.  ^^k inner  autl  Thomas  E.  Wallace,  Wilmington,  N.  C. 
John  1'.  Guvnor',  FavetU-villo,  N.  Y 


*Hi<l  rtH:omni«>ndt^d  for  accoptauce,  hebcin^  thelowosit  reapousible  bidder  for  ths  bMt 

Huitulilc  rt»>rvi(.f8. 

Amount  a\  ailable,  about  $15,000. 


-  \. 
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REPORT  OK  MR.  V.  C.  AliMSTIluNa,  A,>.N|>TANr   K\(iIVKKK. 

Knitkh  Statks  Kmunkkr  Of  kick, 

Sarantmh^  iia.^  I'thnian/  7,;,  IS!)?. 

CaPiaix:  I  liave  the  honor  to  Biibrnit  tho  ff)11owiii;r  n-iMirt  of  Kiia^^hi<r  o]»i*r;iti(Mi8 
oil  thi*  Saraiiiiah  Kiver.  Ga.,  for  the  tisral  year  endiii;;  Jmuj  ';UK  ISJ^J: 

No<iua{^  work  huH  lM.'c*n  dune  siuro  .hirio  1,  18^)1,  on  arconnt  (»f  lark  of  fiintls.  and 
tlhrrearvMtill  ]ar;;e  uunihcrH  of  tronldcsouu;  ohstnurtions,  \\iiir]i  wi'ie  <;si»r<'iail\  «(i> 
fiTMiuie  Wii'ks  this  luHt  fall,  whi^n  iht*.  rivrr  wa8  at  its  lowt'Bt  hta^f. 

A  iiniitlKT  of  coniphiints  hnn  liticn  inadi^  1>y  steamboat  mm ;  hut  in  .some  rases  tht;y 
vcivdue  to  thH  exeeptioiiully  h»w  water.  The  master  of  tho  steamer  Katir  .-"tatrll 
tUtbr  FHAehi'd  the  clay  reef  heh»w  (.'an(»e  Gut  (UU).  hut  ronhl  not  }»a>ss  it.  Ilrnto- 
fHr«ti-aiiilM»at4i  have  passed  tliis,  hut  were  troubled  by  8hoal  water  above  (.'aiiof<hit. 

Kiiig^  Creek  (114-116)  will  need  rnntinuons  attention  lor  soun-  time  or  until  it  is 
of»ii!)iHent  size  to  carry  the  full  volnme  of  tin*  rivrr.  Kvery  yrar  tli**  oM  river 
i^^iOM^  bhallowiT  and  a  c'orri.iripondin;;  incre^'iso  Ih  nnidc  in  tin*  volume  carried  by 
Kiii)r> Creek.  The  result  is  a  continuous  caving-iu  of  Kin«;s  (.'reek  ami  eontinuous 
^"•rliiur  the  sna;^  boat. 

Wbeu  work  is  resumed,  the  sua;;  boat  Hhoald  remove  the  worst  obstrurtioim  over 
tkccutirelen^rth  of  river  and  then  devote  atteuti«m  to  the  bad  h>ealities.  A  list  id* 
HrhfilareA  (ran  be  made  while  making;  the  limt  run. 

Tlifouly  ar«ideiit  due  to  snajjs  was  the  sinking  of  the  Katie  at  Buy  Jiusli  INiiut 
(3l)iUiiI  in  this  case  the  boat  was  not  in  its  utsual  channel. 
Verj-  respectfully,  your  obedient  servant, 


Cj[.t.  0,  M.  Cartkk, 

f.urpis  of  EmjinttrSj  U,  S,  A, 


F.  C.  AkMSTitoxo, 

AtmintuHi  Emjiuftr. 


N  3. 

IMPROVEMENT  OK  DAKIEN  HARKOR,  GEORGIA. 

AWt  12  miles  al>ove  tli<^  town  of  Darirn,  the  Altamnha  Tiivcr  di- 
odes into  several  braiiehes.  The  northerly  main  branch  Inims  rh(» 
^•arien  Itiver.  That  (na'tion  of  Darien  Hiver  between  Darirn  :hhI  U\i- 
twy  Sound  is  known  as  Diirien  Harbor. 

<)lM:rati»»n.s  Ibr  imprnvinjjf  this  harbor  have  been  carried  on  in  arionl- 

Wirc  with  a  i)n»ject  of  improvement  submitted  to  the  i  Uiief  of  Kn^inm  s 

'    by  (it'll.  <filbnore,  the  ollicer  then  in  charge,  (lat<*<l  Jjinnaiy  :{t),  lssr», 

'M  printe<l  us  Appendix  N  IG,  Anninil  ReiMirt  of  the  Chiff  of  En^iiuici  s 

■    for  1SS5. 

ORIGINAL  CONDITION. 

Darieii  Harbor  is  at  seven  points  and,  coverinjijf  a  total  disfancc*  of  1>.7 

Di/Ifs,  more  or  lessob.structe<l  by  shoals  witii  ininimum  low-\vat<*rdc|>tlis 

on  tbem  i^f  from  0.3  to  10.6  feet.     The  reaches  between  thrse  shoals  hav(», 

iiottiiHv  less  than  12  feet  depth  at  mean  h>w  water.    The  mean  rise  and 

faJI  of  tide  in  the  river  are  about  O.o  feet.- 

PLAN   OF   IMPROVEMENT. 

The  plan  of  iraprovemt»nt  eonti'mjdates  the  estal»lishnirnt  of  a  navi- 
irabli'  channel  between  Darien  and  Doboy  with  a  miiiiimnn  low  wahM* 
d«*ptli  of  12  feet.  This  is  to  be  accomjdislM'd  by  dn-d^in*;-  to  a  iiiiniinmn 
d»-pfli  of  12.5  feet  and  by  the  construction  of  winjx  tlams  at  live  of  tho 
-^hoals  for  maintaining  the  depth  of  the  improved  channel. 

The  estimated  cost  of  the  imxnovemeut  is  JiJl70,(M)0. 
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SUMMARY   OP  (II'MRATIONS  PBIOR  TO  JULY  1,  1891. 

Five  of  tliP  shonlH  at  Daricii  Harbor  vfre  temjiorarily  improved  1 
(lredK>"fr>  in  li^TO,  1)y  ineutis  4if  an  approiirj&tiou  of  $S,o6o,  mode  hy  a 
of  <.'oii{ii-i'Rs  iiii))rovf<1  Jiiiie  18, 1878. 

Tlic  timt  work  iiiidcr  the  pit>8<'iit  ^mject  was  done  under  a  rontn 
for  ih-vil^'iiifT exi'futod  oil  May  5,  liKil,  witli  Mr.  P.  Sanford  Hdbs.  Wa 
waa  bfsnii  .hiuo.  II,  181H,  at  Slioal  Xo.  3,  below  Pico  Cat  Thero  we 
reiiiovod  up  to  July  1,  I8{>1,  13,104.0  ctibic  yiirds  of  material. 

OPERATIONS  DUKIHI!  THE  FISCAL  YEAR  ENDIHG  JUNE  30,  1893. 

I)red{!:iiig  under  ttie  existln;;  contract  with  Mr.  P.  Sanford  Bossti 
cnntiniu-[l  until  NovmiUer  i:i,  ISJtl,  when  tlie  fiinds  available  fbr  U 
work  were  cxliauHtvd. 

There  were  i-emovetl  during  the  year  fh>ia  the  various  aboala  73,4181 
cubic  yards  of  material. 

CONDITION  OP  WORK  JUNK  30,  1892. 

When  di'cdgiiit;  wan  discontinued,  November  13, 1891,  cats  had  ba^ 
made  through  four  of  the  sboiiltt  iit  the  harlwr.  The  excavation  ml 
curried  to  anaveragi^  dejitlt  of  11!  feet  at  mean  low  water.  Anexamitt 
tiiiii  of  tlieseculs  was  iiiaik'  during  the  mouth  of  May,  18!>2.  AtSlull 
Xo.  4  the  cut  was  .WO  fiel  long  and  (HI  feet  wide.  lt«  dei)tb  is  no» 
from  llK.'i  to  ll'  fet't  iit  mean  low  water.  At  Shoal  No.  3  a  cnt  alMd 
3,7(10  feet  long,  and  from  .111  to  !M)  tirt  wide,  was  dredgwl.  The  depfl* 
hei-e  have  held  fairly  well  and  vary  lioin  10  to  VJ  feet.  A  numbw  ol 
higs  wen-  fotinrt  in  and  near  the  channel.  The  cut  at  Shoal  No.  3 1> 
1.7110  feet  Ii>ng  iind  fioin  ;10  tcHJll  feet  wide.  In  this  cut  the  deptk  h 
now  nowhere  less  than  11  f.et  Jit  nn-an  low  water.  At  Shoal  So.  IJ  • 
single  eul  W  feet  wide  and  J,!l!i;t  feet  long  was  excavated.  Its  deiithi" 
now  from  II  to  i;ifei'i  tliroiighnut.  There  were  formerly  ou  these  slioall 
dejttlits  of  lioni  7  to  !l  feet. 

COMMKitfE  AND  NAVIOATION. 

>:irii-ii  is  enliiidy  dependent  ujnm  water  carriage 
l.v  of  siiipnients  ol'  lumliei',  tindier,  naval  Kturtf 
ronglit  down  the  Altaniaha  from  tbe  region  bOF 
itstrilnilaiies.  Hut  httleeottou  seek.-*  ail  oatW 
[:il  annual  Irndi-.  amounts  to  alxmt  13.'>,OU0  tool 
I  hi'  IVetglit  on  whieh  is  about  $ti(K>,(HM). 
■(]  llaibor  is  hy  wny  of  l>olM»y  and  l>oboy  BH 
Itii.-  laller  renders  the  entrance  of  de<'p-draft  VB 
;I  Mincli  1)1'  the  timber  that  would  otherwise  be  sbippe 
from  l>LirieM  is  now  ral'ted  to  Siipelo  and  Kt.  Simons,  at  an  increMC 
cost  of  about  2.'»  lents  per  I.OOd  feet.  These  shipments, annmnting H 
nuallv  (o  about  L'o.o(HUHM)  feet,  are  n<it  included  in  the  Darien  exmit 
iilrhough  it  all  pass.'s  thnrngh  the  harbor. 

Tln-re  is  also  a  large  number  of  sniall  sailing  eratt  carrying  rioe,  fil 
vcgctabli's.  cti-.,  plying  on  the  inland  waters  around  Dariou,  Mid  < 
the  inhind  ronte  tlii-r»-  are  two  sleainiTs  per  week  t«  Siivaiiuah  SI 
eifilit  steann-rs  pel'  week  lo  lirun.swiek. 
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MISCELLANEOUS. 


The  work  is  t^itnated  in  the  collection  diatrict  of  BrmiHwick,  Ga.  Darion  ih  the 
ittarMt  port  of  «ntr>'.  Duties  colloet^'d  in  1891yUone.  Sapelo  Light  is  tbo  nearest 
lil^t-lioiuo  and  Forts  Oj^lethorpo  iind  Pulaski  are  the  ncari'St  fort^. 

By  act  of  Coiigi'ess  approved  June  18,  1878,  an  appropriation  of 
|8,UUU  was  made  for  this  work. 

Since  the  existing  i>roject  for  tlie  improvement  of  Darien  Harbor  was 
adopted,  in  1885,  one  appropriation  of  $25,0iK)  lias  been  made,  for  this 
work.  The  total  expenditures  under  the  present  project  of  iniprove- 
meut  to  June  30,  1892,  including  all  outstanding  .  liabilities,  were 
♦24^21.97. 

It  is  prop<jsed  to  exi)end  the  funds  on  hand  and  any  that  niay  be-  . 
come  available  during  the  year  in  the  removal  of  the  shoals  by  dredg- 
injrand  in  the  construction  of  works  of  contraction  in  accordance  with 
the  existing  project. 

Tlie  sum  of  $100,000  can  be  ec4)nomically  and  advantageously  ex- 
pended during  the  coming  year. 

Money  HtatemenU 

Jaly  1, 1891,  balance  unexpended $2S,  1«U.27 

Jo»e30, 1S92,  amount  expended  during  fiscal  year 22, 4:n.  21 

Jnly  1, 1?<92,  balance  nuexpended 7.'i:<.  03 

Hl.l«y2, outstanding  liabilities r»:>JH) 

%  1, 1892,  balance  available 078.0.3 

Anjoant  appropriated  by  act  approved  J  n  ly  13, 1892 25,  (XM ».  00 

^ant  available  for  fiscal  year  ending  June  30,  181»3 25,  ♦>?«.  0\\ 

I  Amount  (estimated)  required  for  completion  of  existing  project 120.  (HH).  00 
Amonot  that  can  be  profitably  oxpoudetl  in  fiscal  year  endi n^  J  nue  30, 1891  11)0, 0(X).  00 
^bniitted  in  compliance  with  requirements  of  sect  ions  2  of  river  and 
harbor  acts  of  1866  and  1867. 


^friraUantl  rlni ranees  of  vessels  at  Darien y  (leoryiiiyfrom  January  1,  1875,  to  Ihvcmher 

31,  IS91, 


ARRIVED. 


Vear. 


CuantwiM. 


I 

'Nu.     Tuns.  '  Cr«w. 


I  I 
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ca 
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Foreign  portrt. 


Aiuerii-an  vctttHild. 


No. 


3 
2 
3 
1 
3 
1 


2 

2 


5 
1 

7 
5 


Foreign  vcswjla. 


Touri.  ■  Crew.  No. 
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02 
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Total.  i: 


Crew.  Xo.     'I'oiis.  j  Cim'w, 
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Jrrtrali  iiml  clearances  0/  riaw/n  at  Darit*,  (itorgia,  ftc. — Coutinued. 
CL£AUED. 
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IMPROVEMENT  OF  ALTAMAHA  RIVER,  GEORGIA. 

teAItamaha  Eiver  is  formed  by  the  junction  of  the  Oconee  and  Oe- 

:ee  rivers,  in  the  southeastern  part  of  Georgia,  and  flows  in  a  soutli- 

trly  direction  to  the  se>a. 

detailed  description  of  this  river  is  given  in  my  report  of  a  survc^y, 

I  June  12, 1890,  which  is  prints  as  part  of  Appendix  O  5,  Annual 

rt  of  the  Chief  of  Engineers  for  1890,  pages  1372-1386. 

r  a  si)ecial  history  of  past  work  see  page  1038,  Annual  KeiX)rt  of 

hief  of  Engineers  for  1888  and  the  annual  reports  of  the  same  otU- 

nce  that  date. 

ORIGINAL  CONDITION. 

?  chief  obstruction  to  the  navigation  of  the  Altahama  River  con- 
in  rock  ledges,  sand  bars,  overhanging  trees,  snags,  and  sunken 
The  rock  ledges  were  confined  to  the  upper  portion  of  the  stream, 
the  other  obstructions  were  found  tliroughout  its  entire  coui'se. 
ow-water  depths  at  some  points  did  not  exceed  1  foot. 

PLAN  OF  IMPROVEMENT. 

3  plan  of  improvement  outlined  in  my  report  of  Juno  12, 1890, 
des  for  the  establishment  of  a  navigable  steamboat  channel,  3  feet 

at  ordinary  summer  low  wat^r,  between  the  junction  of  the 
ee  and  Ocmulgee  rivers  and  the  town  of  Darien. 
s  is  to  be  accomplished  by  (1)  removing  rock  shoals  and  sand 

(2)  building  deflecting  dikes  and  closing  incipient  cut-ofl's;  (3) 
ring  snags  and  logs  from  the  channel  and  overhanging  trees  from 
anks  of  the  stream;  (4)  revetting  caving  banks. 
3  cost  of  the  improvement  is  estimated  in  round  numbers  at 
000,  provided  funds  are  regularly  and  adequately  supplied. 

SUMMARY  OF  OPERATIONS  PRIOR  TO  JULY  1,  1891. 

3  first  appropriation  ever  made  for  the  Altamaha  ($5,000)  was 
ided  on  a  snag  boat,  which  was  built  for  use  upon  this  river  and 
avannah.  TMs  boat  began  to  work  ui)on  the  river  <m  October  1, 
and  has  been  employed  at  intervals  since  that  date,  regular  work 
ig  been  impossible  on  account  of  the  insufliciency  of  lunds.  She  was 
nghly  repaired  in  1889.  Operations  have  been  carried  on  between 
m  and  the  junction  of  the  Oconee  and  Ocmulgee  rivers.  There 
been  removed  in  all  2  piles,  1,256  snags  and  logs,  and  2,(>28  over- 
ing  trees;  16  logs  were  cut  up  on  bank,  5  trees  were  deadened, 
:  trees  pulled  back. 

1883  channels  100  feet  in  width  and  4  fe^t  in  depth  at  ordinary 
rater  were  opened  through  the  rock  ledges  at  Town  Blurt*  and 
r  Bluff  by  the  removal  of  319  and  1,480  cubic  yards  of  rock  at 
points,  respectively. 

18*4-'85  a  training  wall  was  bfiilt  at  Beards  Bluff  for  the  improvo- 
of  a  shoal  at  that  locality,  and  shore  protection  was  constructed 
e  protection  of  caving  banks.    In  the  execution  of  this  work  811 .2 

yards  of  stone,  428.44  cubic  yards  of  gravel,  and  3,545.38  cubic 
i  of  brush  fascines  were  used. 

work,  with  the  exception  of  that  done  by  the  snag  boat,  was  done 
utract. 


"^ 
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Up  to  July  1, 1891,  the  total  expenditures  for  this  work,  i 
outstanding  liabilities,  amounted  to  $67,223.38. 


r.N 


OPERATIONS  DUKING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892.     '^ 

-  The  snagboat  Toccoa  continued  operatfons  on  the  river  until  Aognat 
31, 1801,  when  she  was  transferred  to  the  Ocmnlgee  River.    It  was  in-, 
tended  to  resume  snagging  operations  on  Januaiy  15,  when  the 
returned,  but  the  high  water  compelled  the  suspension  of  work.    TheiCi'^ 
were  removed  521  snags  and  stumps  and  1,011  overhanging  trees. 
addition  8  logs  were  cut  up  on  the  river  bank. 
The  steam  hoiater,  rigged  as  a  pile-driver,  began  work  October 

1891,  at  Beards  Bluff,  in  the  construction  or  wattled  pile  8i>ur  i 
and  in  repairing  the  ohl  training  wall  for  the  improvement  of  the 
bar  at  that  point.    Operations  were  suspended  at  the  end  of  Janimi^ 

1892,  owing  to  high  water,  but  were  resumed  May  5  and  are  stUl  ' 
progress,  the  work  being  nearly  completed.  In  this  work  239  j  " 
liave  l)ccn  driven,  1,914  linear  feet  of  piling  have  been  wattled 
l)oh\s,  1,1*31  linear  feet  of  brush  mattresses  18  feet  wide  have  been 
and  covered  with  141  cubic  yards  of  stone,  and  the  banks  at  the 
of  the  ten  dams  constructed  have  been  cut  down  and  protected 
brush  and  stone. 

CONDITION  OP  WORK  JUNE  30,  1892. 

A  detailed  description  of  the  condition  of  the  river,  containing  9f 
statement  of  the  localities  needing  improvement,  is  given  in  my  re      '' 
of  June  12, 1890.    The  river  is  now  in  a  better  condition  than  it 
ever  before  been.    The  most  dangerous  obstractions,  due  to  snags 
overhai^jiiig  trees,  have  been  removed,  and  the  work  accromplished 
Beards  Bhill' during  the  past  year  has  increased  the  depth  on  that 
by  from  2  to  3  feet.    Boats  were  formerly  compelled  at  Iowwatecti> 
partially  unload  and  lighter  their  cargoes  across  this  bar.    They  cam  . 
now  i)ass  without  difficulty. 

Work  is  now  most  needed  at  Marrow  Bone  Bar  and  at  the  rock  shoals  -T: 
on  the  ui)per  i)ortion  of  the  river. 

COMMERCE   AND  NAVKxATlON.  ' 

The  commerce  passing  over  the  Altamaha  Kiver  is  derived  notonfjr  ^ 
from  the  region  l)ordenng  it,  bnt  also  from  the  country  bordering  iS/^ 
tributaries,  the  Ocmulgoe  and  the  Oconee  rivers. 

Al)out  one-half  of  the  counties  bordering  the  Altamaha  Biver  is  ^ 
wholly  dependent  upon  the  river  for  transportation,  while  the  remailir  ^ 
der  is  served  in  i)art  by  two  railroads — the  East  Tennessee,  Virgina  S 
and  Georgia,  running  approximately  parallel  to  the  river  on  its  sonilt-  J 
ern  side  at  an  average^  distance  of  about  15  miles  from  it,  and  the  Savan- 
nah, l^^lorida  and  Western,  (crossing  the  river  at  Doctortown  at  aboat 
right  angles  to  its  general  direction.  The  territory  dependent  upoa 
the  river  for  the  transportation  of  its  produce  and  supplies  is  composed 
of  one-tliird  of  the  counties  of  Appling,  Wayne,  Glynn,  and  all  oi  Tst- 
nail  and  3lcIntosh. 

An  immense  business  in  lumber  and  naval  stores  has  been  developed'  ] 
in  the  region  adjacent  to  the  Altamaha  and  its  two  tributaries,  anduiis  '■ 
business  is  entirely  dt^pendent  ujhju  thes(»  rivers  for  cheap  and  remn*  I 
nera  Ji  ve  <arriiig<'  to  the  ports  of  l)aricn  and  Brunswick.  The  qnantities^ 
shipped  increase  yearly,  and  those  interested  in  the  naval  stores  biufei 
n(\ss  believe  that  this  increase  will  continue  for  14  or  15  years  to  oonfef: 


IMS 

and  Aet},  Ibv  nvtivHjp  of  tlic  litinbcr  and  :iaval  stores  business  being' 
checked,  al  trillion  will  be  dvvutod  to  Ihcraisiug  of  cotton  and  grainon 
Hie  deaml  land,  nad  these,  pmductfl  will  seek  a  market  by  the  way  of- 
die  rirer,  wbicli  wi]l  in  all  castes  ofTer  tbe  cheapest,  and,  iu  many 
iuUiiM-x,  llie  only  means  of  UaDSportation. 

Tbfi  liilloKing  Iraate  were  eugagcjd  in  traffic  on  tbis  river  daring  the 
net  fiwul  year,  viz,  the  ^an,  ninning  from  Crisp  to  Bmnswick,  fliid 
He  Willutm  M.  Wa4iley,  disf^baiging  imt  freight  at  Doctortown,  whence 
ftis  tuhrii  by  rail  to  ^vavnab.  Taeee  steamers  cany  annoally  about 
U.mt  tons  uf  fr«Ul^  mned  sfrmore  than  t900,000. 

From  till- Ocojfiwd  OsmolgeeBiverfl  nearly  all  of  the  lumber  eat 
hu  t'urii-  itiroa^  to  the  ooast  over  tiie  Altunwia.  It  is  believed  that 
;K(iiki.<n)u  i<  it,  «f  1W,400  tons,  valued  at  0630,000,  is  a  conservative  es- 
"  '  ortbisb^pdteforthepastyear.  This,  added  to  the  steamboat 
;rc«,  ^ive4  the  total  tonnage  of  tbe  river  for  the  past  twelve 
itiR  itA  18730t  toiu,  valued  at  <lJi30,000. 

"     '*    Oeovee  and  Ocmnlgee  Bivers  are  opened  to  navigation  as 

'  ~     Hie  aud  Macon,  respcctivelf ,  and  a  low-water  channel 

is  eecui'ed  on  all  three  rivers,  the  commerce  of  the 

ondonbtedly  be  largely  increased.    It  is  impossible  to 

.  estimate  of  the  increase  of  bosinees  that  wonld  follow  Uie 
of  tiie  wf^ks  of  improvement,  but  it  is  possible  that  it  woold 
nearly  200  per  cent 

XIBOELLAITXOtm. 

b  work  is  located  in  tlie  ocdlectioli  district  «f  Bnuuirick,  Oa.    Amoimt  of  AatUm  ■  • 

•din  1&91,  46,982.07.    8apel«  light  ia  tbe  nUNrt  light-booM  mod  Porta  Ogle-. 

IPnliuki  w«tiMii«aiiMtfoiib.^  .  , 

the  yirt'sent  project  for  improving  the  Altaihalia  River  was 
*ii>l'ifi.  ipiir  ;iji|»ropriation  of  ¥15,1100  lias  been  made  for  the  work  and 
*)i  unLi])tmlt-d  l»alauce  of  ^U23.41  transferi'i'd  fioiii  a  former  iippropri- 

'tioiL 

llie  total  expenditures  niuler  the  present  pntject  to  June  30,1802, 
iKhiding  all  outstanding  liabilities,  were  S8,:i6U.ll, 

It  IB  j)ropo-ied  to  expend  tliefundK  on  handandanytliat  may  become 
iriilable  daring  the  present  fi,>*i-al  year  in  tbe  removal  of  ob»tiuetioiis 
"" '  in  tbe  improvement  of  tbe  slioal  plaeea  in  theriver,  according  to  the 
rpviaedtHtijwtof  1890. 

IV  )iam  of  ^45,000  can  be  economically  and  advantiigeouHly  expended 
dttriug  the  vuming  year.  No  permanent  imxirovenieiii  can  be  pffoite<l, 
~~  new  obstmctions,  cnuscd  by  lugs  and  snagD,  foi-m  during  every 
'  t  stage.  ,  Tbey  flbould,  however,  dimiiiisli  in  number  from  yeav  to 
From  $3,000  to  $5,000  will  be  required  for  tbe  annual  miiiiite- 
of  the  completed  work. 

Money  utatement. 


r  1, 1893,  oat«tandiiig  linbilit 

,  laS,  balaiiM  avaiUble  . 
it  sppro|>riftt«d  by  act  up] 

*  aviyiihto  tat  JMri  year  fatdlng  Jnne  80, 1 
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iAmuimt  (eMtiuiiiliHl)  r«<|i 
Aniiiiiiit-Ilintf'iin  bepmfil 
Submitted  iucoiii  pi  iiiura  with  foijiiinMiieiila 
harbor  acts  of  l>m  aud  laiiT 


•".^SJ 


irpil  fiirrompletion  of  existing  project 100,000.00 

blyexpi;ni1edmflHciil.vcnr ending JuneSO, IBM    ^,910.00 
with  riMjiiinMiienta  ot*  Bectioue  2  of  river  mud 


RBroIiT  {If   MR.  F.  C.  AHMSTRllXG,    ASSISTANT 

I'NITKII  iilTATKH    KKGIXEKR  OrFIO^ 

SaeaKHaH,  (la.,  FAruary  1'  "^ 
Captain:  T  }iiiv«  the  honor  tn  siilmiit'thi-  foUon'iiiK  report  nf  suft^gingo 
on  tbu  Altniualiu  Kivcr,  Gi«r<!in,  fur  tliu  tjiu'nl  r>tnr  I'uiliu);  June  30,  1892 : 

Thenniig  bout  Taemn  (.-ontinnetl  »]i(-rivtiuiiH  from  July  1.  IMtll,  to  AaKast81,]| 
ami  inteiiilcil  to  renuuio  on  .Titniibir.r  l-'>,  Ifiri,  bnL  tlie  higli  wat«r  vonipelled  kr^ 
<o  tlii>  liuHt  w;i8  liiki'n  tu  gavaiiiinh  nnd  put  out  of  mh^i 

IMaikil  rtalemfiit  of  iTori  done  to  dale. 
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Smmwiar^  of  work  hjf  localities,  1891^*93:  Snag  boat  Toccoa. 
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ntrt  dae  to  BDags  have  been  reported.  When  work  is  resamcd  the  Bun^ 
commence  at  the  mouth  and  work  iipHtream,  removing  obstructions  and 

rhanging  trees. 

rii  of  the  steamers  Tar  Heel  are  in  the  (thanncl  at  Oswalds  Cut  (58).  and 

umoved  and  placed  on  the  bank.  The  ownera  of  the  steamer  Wudlvij  have 
hull,  named  it  tho  J///imaA/i.  and  will  transfer  the  machinery  from  the 

h'?y  liav«?  also  piircliased  the  fstennicr  .Imcr/cM*.  ;in<l  cont(Mii]>latr  nminnij 
iMirinir  a  portion  of  the  yc.ir  tho  st^fjimer  iSwan  liiis  run  troin  Iiiiin>\N  kk 

t"  ('ri-«]>,  oil  the  OciiniljjtM;  Kivrr. 

I.  -]M  ctfiilly.  your  oltedifut  servant,  • 

F.    C.    AKMSTKON«i. 

Assistant  Kmjineer. 
M.  (Alii  1:1:. 
j>-  or  llu<jtim:rSf  V.  S.  A, 


N5- 

IMPROVEMENT  OF  OCONEE  RIVEK,  GEORGIA. 

rMit:e  Kiver  rises  in  the  iiortlieasteni  i>art  of  Cleor^ia,  flows  in 
isteily  dinM'tioii,  and  unitos  with  tb«*  0('nniI«xtM'  to  form  tin' 
I.  .V  detjiih'd  desfriptioii  of  this  river  is  j^dven  in  my  r<'])(»rt 
liinliKiry  oxuinination  and  snrvey,  jninttMlas  Honso  Hx.  Doc. 
•'itty  first  Cnnjrress,  first  session.  For  a  speeijil  history  of 
;,  st.f  i)a^^e  l-.v>,  Annnal  Keport  of  the  Chief  of  Engineers  for 

ORIGINAL   CONDITION. 

;.''rpat<*r  pjirt  of  the  year  the  river  is  n;ivi^able  for  ste;iinl)oats 
r«»nj  ■>  to  \  feet,  but  dnrinjr  th<'  low  wat<'i-  s<'ason  th<MM'  are 
[ii»als  with  low- water  depths  of  not  more  than  L'  feet.  Tlie 
i  1)1> 80 


^ 
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chief  obstructions  to  navigation  consist  of  saud  bardy  i*ock  8koalB|  ovei^-  •' 
hanging  trees,  snags,  and  sunken  logs.  .  ■•! 

PLAN   OF  IMPROVE^IENT. 

'  .  J 

The  plan  of  imi)rovenieiit,  as  outlined  in  my  rei>ort  of  Febmary  JLvJ 
181)0,  provides  for  the  establislinient  of  a  navigable  steamboat  obanner^ 
3  feet  deep  at  (ordinary  sunim(»r  low  water  from  Milledgeville  to  tberj 
river's  mouth.  "       '! 

ThiR  is  to  be  acconi])lished  by  (1)  removing  rafts,  rock  shoals,  and^ 
sand  bars;  (2)  enlaiging  portions  of  the  river,  revetting  caving  baiikfl^i 
and  closing  incipient  cntotVs:  (3)  removing  snags  and  logs  ^m  ths; 
channel  and  overhnngiiig  tn^es  from  the  banks  of  the  stream. 

The  cost  of  the  improvement  is  estimated  at  8171,000  provided  funds 
are  regularly  and  adequately  sui)]»lied. 

SUX3IAKY    OF   ()PERAT1()>'«   PRIOR   TO  JVLY  1,  1891. 

Between  1812  and  1S42  about  845,0(M)  were  expended  by  the  State  , 
Georgia  in  the  imi>rovement  of  this  river,  and  between  1874  and  18^ 
about  $8,57.'>  wore  expended  by  the  Oconee  Steamboat  Company  beti 
Dublin  and  the  Central   Bridge,  a  distjince  of  28  miles.    Operat 
under  the  project  adopted  in  1878  were  begun  in  1878,  and  have 


expended  so  as  to  give  a  least  depth  in  that  reach  of  20  inches  at 
low  water. 

In  all  there  have  been  removed  trom  the  river  5,289  snags,  stampB|^ 
and  h)gs,  17,7i>.'»  ov<'i'hiniging  trees,  and  487  <*ubie  yards  of  rocks;  somtf^^ 
small  brush  jfttios  have  been  built,  .V^!^  trees  liave  been  deadened,  aiid^ 
20  h)gs  cut  up  oil  biiiik.     8ix  hundred  (GOO)  6ubic  yards  of  stone  were*] 
quarried  and  placet]  in  a  closing  dam  at  Fishtrap  Cut.     At  Old  Boat 
Yard  1!>  pih\s  wtMc  driven,  and  .*>."^0  linear  feet  of  brush  mattresses,  18.*- 
feet  wide,  were  suidv  in  const  rusting  contracting  works  at  that  pointi  3 
A  new  snag  boat  was  i)aitially  built  at  Abbeville,  Ga.,  under  contract... 
with  Messrs  M.  A.  Sweeney  \'  Hro. 

Ui>  to  July  1,  ism,  tlie  total  cx])enditures  for  the  work,  including 
outstanding  liabilities,  amounted  to  *5ii,019.K^. 

OPEIIATIONS  1)1  KING    TIIK   FLSCAL   YEAR  ENDING  JUNE  30,  1883. 

Active  oi)erations  duiing  the  year  consisted  in  the  removal  of  SQagB| 
logs,  stunijis,  overhanging  trees,  and  drift  nmterial,  and  in  the  con- 
struction of  wattled  ])il(?  and  brush  dams  at  Old  Hoat  Yard. 

The  snag  boat  Oc////////<r  began  work  November  30, 18in,and  continued' 
until  January  1(»,  1S02,  when  operations  were  suspended  owing  to  high 
water.     There  w(mh'  removed  between  the  mouth  of  the  river  and  Birds 
Cut,  20A  miles  abov(^  485  snags  and  stumps,  and  r)5  overhanging  tr^tes. 
In  addition  7  trees  were  girdhMJ  and  L*.*5  logs  (Mit  up  on  the  bank. 

A  bank  party  operated  between  .Al i lied gevi lie  an<l  Dublin,  6a.,  a 
distance  of  t'>s  miles.  tVoni   August  1*4  to  December  UO,  18111,  and  ro- 
moved  from  tli<'  ri\('r  and  its  banks  S(»  snags  and  stumps  and  16,W 
overha niii I i;i  I  rees;   10!)  tr«'es  were  dead<Mie<l,  H-i  logs  were  cut  Up  f 
the  bank,  and  .Wiri..")  eonls  of  drift  material  were  cut  up.     Much  of*tl 
work  was  done  at  8weeneys  Cut,  which  was  tilled  up  with  logs,  tttuinji 
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trees,  two  rafts,  two  latticte  bridges,  and  a  bridge  tre.stle.    Tii  cleining 
ovLl  xhiii  cut,  Mo.i\  pounds  of  liigli  explosives  were  used. 

The  upenitioiis  of  the  steam  hnister  and  pile  driver  ar  Old  J»<>at  Yard 
were  reMinied  in  An^iust,  and  the  work  was  eonijdeted  in  Oct«»lM*r. 
Durin;:?  this  yjeriod,  1  i<»  piles  were  driven,  O-Ti  linear  fet^t  of  pilin;L:"  \\t*re 
wattied:  and  •»<»!  linear  feet  of  brush  mattresses,  is  feet  wi(h*,  were 
sunk  and  eovered  with  stone.  In  aildition,  13  snags  and  stumps  wen* 
n-raoved  and  the  banks  at  the  ends  of  the  dams  were  proteeted  with 
brush  and  stone. 

The  work  <ti'  building  a  new  snagboat,  the  iSafilhi,  under  etMitraet 
with  Me.^srs.  M.  A.  Sweeney  &  Bro.,  was  contiuue<l  and  the  boat  was 
coinideted  October  3.  bSOl.  ' 

Ct»NOITION  OF  WORK  JUNE  30,  1SJ>1». 

The  river  is  in  fair  condition  where  work  has  been  done,  but  still  needs 
niui'h  attenticm,  the  upper  portions  esiie<!iaHj'.  The  work  already  done 
has  been  of  great  benefit  to  navigati(m,  boats  now  running  at  stages  of 
vsaH'V  from  -  to  3  feet  lower  than  before  the  improvements  were  begun. 
The  spur  dams  at  Old  I>oat  Yard  are  in  good  condition  and  have  in- 
creased the  depth  on  the  shoal  so  that  boats  now  cioss  it  withtnit  ditVi 
cnlty.  In  It^^sOthe  depth  was  but  -.0  feet  at  low  water.  The  dam 
closing  Fish-trap  Cut  has  caused  a  dee]>ening  of  the  bar  that  existed  in 
the  main  channel.  A  shoal  still  exists  in  the  wide  portion  of  the  river 
Wow  the  cut. 

The  removal  of  the  overhanging  trees  above  Dublin  and  the  «»pening 
of  Sweeneys  Cut  have  done  nmch  t(»ward  jdacing  this  ixution  of  the 
river  in  a  navigable  condition.  It  is  still,  however,  impassable  at  low 
water,  owing  to  tin*  numerous  snags  and  logs  that  obstruct  the  rhan 
Bel.  A  year's  work  by  the  snagi>oat  and  the  deepening  of  sev«*ral 
shoals  will  be  necessary  to  nmke  the  navigation  of  this  x)ortion  of  the 
river  safe  and  profitable. 

c<»mmer<;e  and  navigatu»n. 

The  Oconi*e  River  is  navigable  from  the  mouth  to  Milleflg^ville,  a 
distanee  of  147  mih?s.  The  boats  engaged  in  the  river  nallir  dnriiig 
tli»*  year  were  the  LHtnhrr  <'*7y,  running  from  Litth*  Oakey  llhitV.  .»! 
Hiiles  from  the  forks  to  Ocnudgee  statitni,  where  the  Kast  'r<Minesse«*, 
\  Virjrinia  and  (ieorgia  Railway  crosses  the  Ocmulgee  IJiver  li'  miles 
f  irmii  rht»  forks:  and  the  sti»amer  Louiaa^  running  trom  Dnblin  iTO  miles; 
.  l^»iJed  lilulf  ( 41  miles),  and  also  nmking  irr<*gular  trips  u|>  the  riv«r 
■■  frtiiii  Dublin.  The  7. m m />tr  CV/// during  a  portion  of  the  ye:u  lan  \n 
Dnhlin. 


^  \U']i\*K\QYi'\\  iMafT.  1  ..III  . .  Jiiiu '.^ :?!' 

-^'"*-'-  Ti.llIKip-.  ...  .        .    ,  raili.M.l   It 

■    I. milt.      iJMil'il 


Jiirl-'g.  I'"t. 

f. .•:•-%  'J-JO  -'(»  ''        hr.Mli.    <;  I 

I-  •    •.       l!."?  -J  4      l.'iiii  »•  •  «  .:v  t..i 


«-    « 


Thesi*  boats  earry  annmdly  about  20.tMM)  tons  of  freight,  \:ihnd  at 
^72ri.iMH>.  The  freights  consist  of  iron,  spirits  of  tnrpentlne.  eoiion. 
guano,  and  geneial  merchandise.  In  addition  t<»  the  lieiLihls  iniivIimI 
b\  the  steamei>.  it  is  estimated  that  there  are  annually  drifted  down 
thcriver  2.VKi0,o00  feetortiOjOOO  t<ins  of  timber,  valued  at  .':5L*L*r>,(MiO. 


V--*?&^ 


• 
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The  total  iiiiiiiial  coininevc^e  of  this  river  is  therefore  80,000  tons,  va 
at  $95(),0(K).  Frei^lit  rates  have  been  rcdiu'^d  50  per  cent  since 
work  of  improving  the  river  began  in  187S, 

An  estimate*  of  the  eoninierce  that  woukl  probably  Iwdeveloped m 
the  river  is  in  a  thoroughly  navigable  conclition  from  Milledgevill 
the  mouth  is  given  in  ^Ir.  A.  S.  ( VM)per's  re|)ort  on  the  survey  of 
Oconee  Kiver,  printed  as  part  of  Appendix  O  11,  UeiKirt  of  the  C 
of  Engineers  for  1800,  to  which  I  respectfully  refer. 

With  the  furtln^r  improvement  of  the  river,  regular  and  more  fVeqi 
trij>scan  be  made,  and  heavier  loads  carrie<l  during  low- water  sta 
A  large  section  of  farming  and  timber  land  will  be  opened  up, 
increased  dependence  will  be  pla<*ed  on  the  river  as  a^means  of  tr 
]M)rtation  tor  all  classes  of  freight.  In  the  counties  bordering 
Oconee  Wwi'v  the  population  is  about  1)0,(KK),  the  area  of  cultivj 
lands  about  507,000  acres,  and  the  value  of  all  property  from  $10,000 
to  $11,000,000.  The  area  tributary  to  the  river  is  about  1,000  sqi 
miles. 

In  view  of  the  information  collected,  it  is  estimated  that  the  conini' 
on  the  river  alter  imi)rovemcnt  will  amount  to  three  times  its  prei 
value, 

MISCELLANEOUS. 

The  work  is  located  in  tlio  coUertion  district  of  Brunswick,  Ga.  Ainonnt  of  di 
foUeotcti  in  ISJU.  $5,982.07.  8ai>t;lo  Lij^ht  is  the  nearest  light-house,  and  Forts  ( 
thorpc  and  Pnlaski  are  1h<'  nearest  fort^. 

JSince  the  existin*;:  prqji^ct  for  improving  Oconee  River  was  adoj 
one  ai)proi>riation  of  $25,000  has  been  made  for  the  work  and  an  ui 
l)ended  balanc(M)f  8-01.18  transferred  from  a  former  api>ropriatioi] 

The  total  expendituies  under  the  present  project  to  June  30,1 
includin^^  all  outstjmdin^- liabilities,  were  J?22,403.G1. 

As  (mtlined  in  my  ])i()ject  of  Fel>niary  5,  1800,  it  is  proposed  to 
])end  till*  available  funds  Miid  any  funds  that  may  become  avjiil 
durin;j:  the  year  in  tin*  removal  ol  obstruction  and  in  the  improven 
of  the  shoals  in  the  river  ])et\v('cn  Milled*reville  and  the  mouth. 

The  sum  of '?50,0()0  can  l)e('coiioniically  andadvantag:e(msly  ex]>ei) 
duriu^j:  tlie  coming  yenr.  >»'o  permanent  imi)rovement  can  be  etfec 
as  new  obstrm-tions,  caused  ])y  lo«is  and  sna;j:s,  form  durinfj:  every  h 
w:iter  s<*asou.  They  should,  liowi'ver,  berome  fewer  in  numbeV  ( 
year.  From  ??  1,000  to  s."i,()O0  will  be  recjuired  for  the  annual  mai 
luince  of  tlic  couipletiMl  work.  Tii(»  wcuk  of  renu)ving  obstructionfl 
breu  in  the  \or,i\\  char^jt*  of  Mr.  F.  C  Al'mstron.L,^  as.sistant  engii 
whose  report  is  ai>pcnded  heieto. 

Monci/  staicmnil, 

July  1.  ISIU.  bjilanc*'  unrxptMHhMl *$17,  ft 

Jiiiir  'M\  1M»2.  amount  «-x|)«'n«l<Ml  <liiriii^  liscal  yrar 14.25 

July  1.  IML'.  balaiHM!  inifViMMuliMl 2,  T 

Ann  Hint  ajijuoiniattMl  liy  a»T  a]»pio\rtl  .July  1!^  JS1I2 25,  0 

AiiMMiiit  availaMi.'  for  li.scal  year  t.'ndiii;;  .June  30,  ].s;i3 27.  T 

rAnuHiiit  H'stiiiiatrd  )  irrpiinMl  lor  iMniipli'l  ion  of  rxistiiiji  ]»roJoi't 121.0 

I  Ainonni  that  can  In- pi  ulitalilx  »'\iM'n«litl  in  lis*  al  yfarrniIin^.Iiino3(),lSJM       5(*,0 
i  Snlinii  1 1«<I  in  ciMiipliainM'  willi  rt'«piii«-nii^nt!>- oT  strl  icniN  li  of  river  iiiul 
[      liai  lM)r  atl--<  of  lMi»;  and   \^i\~. 

(  "jpt.  Ilnvii- lUpn-vJlrtl   iT*  riMl  t  "^  t)n    I  hirliiln.' l"   1,    iJSSS.       (Sl'C    Icllcr    tVoiU    Ch, 

lOn^incris,  ilatt'il  \i»\  fmlur  .Jn^  l.V,U.) 


APPEXniX    X — RKI'ORT  OP   CAI'T.MX   TARTKR. 


r.siTKii  SiATi;s  Km:i\ki  i;  MfKirK, 

AnriiiinitA.  Hii,.  t'tbriiiirs  t'l,  JS!>:. 
I'liTAiN:  I  hnvr  tlie  lionor  t^  Nubmil;  tlin  fiillniving  TejK>rt.  i>l'  mincuin^  u|ii^nitiiiiis 
ntbtOrttntf  Kircr.  liFfirfjia.  iVir  tliH  tiwn]  juui  i.'iulInK  .Iiimp.Sii,  If&J: 

TlKaiia^  Wit  Oimulgee  i-uuiuuwtl  uiirk  lit  tliP  Fiirkn  (»>  Xi»  i'hiIkt  3ii,  IWil.uml 
(^iltniiiil  Dpenitiutia  iipntroaiii  In  |]inl:<  Cut  (Jl!}).  whirh  wag  roiii-lii-il  Jaiiiiiiry  III, 
VK.    lli^'li  water  cuuipelli-il  a  hiisik'hajuu  of  opi-Ritiiitin ;  tlm  l»iiti  verm  liiki'ii  r 


( »/  M-ort  rfoNf  to  deif. 


'   '-**  ■  (l'H>        ^''"'■'  ill        l(S..v''.'"-(l'<' 

•J -HI  jlvl;ii* if-^i,  S-T9t  ii.fiin  r.tn  imn    ihm    uki 


Txil Gl;:l  »>«:<.ieC1.1S(  SASj    3(iGlS.!UI-J,«l]ll>.'jCS  iL'ti  I"' 


'M»iiir<inftforLbgaioiHht,lS0t-'9S:  S«ag  boat  Drmahj,-. 


TMll... 


5ii]iiiiiary  o/irarit  Ay  bii>j>(A«,  ISOt-'OS:  r.nnVjmrlg. 
J_j     1  Knic*-  ■  niiTlisiiLaiiitri'. -, 
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Th*"  tlam  in  Fish  Trap  Cut.  (7l»5)  luw  an«won»il  its  pur)iosf.  :iinl  littl.-  w.ntrr  i-  iia*;«i- 
in;.Mlir.>nu'li  tlit*  cut.  1  fotiml  Swi-i-iu-ys  Cut  (121)  till<'<l  up  with  lanH,  stmnps.  nvM, 
.  i»o  mAa.  two  town  lattirr  l»ritl^t»H.  hihL  a  hriiloe  tiestlt-.  This  ciil  w;is  r-ntinlv 
rl-D^-d:  ami  if  work  hud  not  ht*oii  don<s  sniotluT  nift  woiihl  have  I'ornitMl.  Tb«:  riv.'r 
waB»?.\cvptinii:illy  Jow,  jind  the  i^eathor  good  whih-  the  party  was  at  work  at  thciiit. 
Work  wa*i  O'liniiiriifiMl  at  the  lowor  i»iid  ol'thc  ml,  and  fvi*rything  Wiw  mt  down  ti» 
ih*-  wafer.  Wlirn*  ohstnictiona  interft-ivd  with  nniniuK  drift.  Haws  and  hi;;h  #xplo- 
MTts  wi-ri'  iiM-il.  The  l>riil««»s  and  a  lurfu^  pmport  ion  of  drift  wood  wcrn  rut  \i\>,  haulrd 
ifUt  wi  thn  hank  and  hurn«-d.  Tn-r-s  wen- cut  back  'Mi  f«M't  from  th<?  hank.-.  1  h«li«.\f 
n«^fiirther  tnoihle  will  lie  bad  at  this  point,  and  that  the  snair-boat  will  timl  ph-nty  of 
▼atvr  to  pass  rhroii^li.  hut  w  ill  have  H«mie  ten  days*  work  m  the  cut.  All  sloujrhs  or 
Mirk*  nlmiild  l»e  flo.^eil,  where  ])OHsible,  and  nf>  work  nhonld  he  done  with  iln*  inten- 
iir.li  of  shi»i  t*Miin«j  or  st  rai«rhtenin«:  the  river.  Center  Cut  (38;  should  he  op.ned.  and 
JoinTi  <  >M  Kiver  <  losed. 

Thf  (eiiiral  Kailnrnd  Brid;re  (107 J)  has  been  provided  with  a  drawspan.  The  Duh- 
lia.  Wri^htsville  and  Tennille  Hailroad  and  the  eounty  hi;;hway  hndi^es  at  l>uhlin 
"7»*;  an*  completed  and  providwl  with  drawspans.  in*  reipiired.  Thr  Savannah, 
AjiwiniR  and  Montj^oniery  Hailroad  Uriilp*  (130)  has  ]»ro{jre.ssed  as  tar  a><  masonry 
pi'■^.  hut  I  am  informiMl  that  one  of  them  is  faulty  and  will  delay  the  work. 
,  \MiHn  work  is  rcsiimiMi.  the  sna^  boat  should  eommenre  at  thi-  Forks  ^^)\  and  coii- 
tintit:  ii[>fttream.  For  the  first  30  miles  and  above  Sweeneys  Cut  ( 121 )  then-  will  he 
\mk  to  do. 

The  steamer  Luuiher  t'ifii  ran  to  Dublin  a  i>ortion  of  the  year,  hut  was  witJidrawn, 
Mtl now  runs  only  to  The  lower  end  of  the  river.  The  steamer  /.(/i/mi  eontinues  to 
tonDect  iit  Dublin. 

Ver>'  respeet fully,  your  obedient  servant, 


Capt.  0.  M.  Cautkk, 

Corj/ef  of  Enginea'S,  U.  8  ,A, 


P.  C.   ARM«»TKOVr., 

Asaistant  Kmjineer, 


N6. 

IMPROVEMENT  OF  OCMILOKK  RIVER.  (JEOR(UA. 

The Ot.'iiuilge*  Kiv«T  isfoniiod  by  the  juii<*tioii  (»f  tin*  Sontli  and  Y<»1- 
W  rivor.^j,  about  20  miles  below  Covington,  and  Hows  tlnnce  in  a  soiit  h- 
fa.«itfily  direction  about  250  miles,  where  it  unites  with  the  ()<'on(M»  to 
'Wm  the  Altaniaha.  A  detailed  deseription  of  this  river  is  found  in  my 
^port  of  the  preliminary  examination  and  survey,  printed  as  Mouse 
Ex.  lh»e.  No.  21.">.  Fifty-tirst  Congress,  first  session.  For  a  special  his- 
'  toiy  „f  j,.,^t  work,  see  page  1258,  Annual  lvei>ort  of  the  Chief  of  Engi- 
^n  for  li:J89. 

I  ORIGINAL  CONDITION. 

! 

For  the  ^rreater  part  of  the  year  the  river  is  navigable  for  steaml>oats 
draw  ill  jr  fioni  :j  to  \  feet,  but  during  the  low- water  season  there  are 
vaiiniis  rshoals  with  dejiths  of  not  more  than  2  feet.  The  chief  ob- 
*truttiuiis  to  navigation  consist  of  rock  shoals,  sandbars,  overhanging 
^s,  siiags,  and  sunken  logs. 

PLAN  OF  IMPROVEMENT. 

Tlie  i»lan  of  improvement,  as  outlincMl  in  my  report  of  Februnry  5, 
)'^^'.  provides  for  the  establishment  of  a  navi;rable  steamboat  «'hannel 
•^  U'\  deep  at  ordinarv  summer  low  water,  fiom  Ma('()ii  to  the  river's 
inoutii. 

Tliis  is  to  be  obtained  by:  (1)  l^Mnoving  rock  shoals  and  ^an<l  bars; 
'-;  ilosing  incipient  cut  oils  and  revetting  caving  baidcs;  (;3)  removing 
?iia;rs  and  logs  from  the  channel  and  overhanging  trees  from  the  banks 
^1'  the  stream. 


i 


■'■• 
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# 

The  cost  of  the  improvemeut  is  estimated  at  $210,000,  provided  fimds 

are  regularly  and  adequately  supplied. 

SU30IARY   OP  OPERATIONS  PRIOR  TO  JULY  1,  189L 

"t 

Between  1817  and  1837  the  State  of  Georgia  expended  aboat  960,000  i 
in  the  improvement  of  the  river,  $10,000  of  which  were  used  abov6> 
Mac4)n.  In  August,  1877,  operations  were  begun  under  the  prcjeofe 
a])proved  by  Congi'ess  in  187(J,  and  the  w^ork  has  been  carried  on  afc 
intervals,  as  the  funds  were  available.  In  all  there  have  been  removed*^ 
from  the  river  7,801  snags  and  stumps,  22,512  overhanging  trees,  38B  -J, 
(?ubic  y.ards  of  rock,  and  1,809  cubic  yards  of  earth;  140  logs  were  rat : 
up  onthe  banks;  STA)  trees  were  deadened;  2  jetties  were  built  at  IMt "? 
man  Bar,  2  snag  dams  at  Ashley  Landing,  and  1  at  Indian  Timber  i 
Landing,  irp  to  July  1,  1891,  the  total  expenditui'es  fcjr  the  wOTk^  in- " 
eluding  outstanding  liabilities,  amounted  to  $92,300.74.'  •* 

OPERATIONS  DURINa  THE  FISCAL  YEAR  ENDINa  JUNE  30,  1802. 

Operations  during  the  year  consisted  in  the  removal  of  siiil^u,  lon^ 
and  overhanging  trees,  by  the  snag  boats  Oemulgee  and  Toccoaj  and  by 
a  bank  party.    The  snag  boat  Oemulgee  c/)ntinued  ojierations  on  the  :\ 
river  until  November  24, 1891,  when  she  was  transferred  to  the  Ooonee 
Kiver.     Most  of  her  work  was  done   above  }lawkinsville|  between;,] 
Grocery  Creek  and  JToUimans  Feriy,  a  distance  of  about  15  miles.    The>f 
snagboat  Toevon  worked  between  the  mouth  of  the  river  and  Fodder-'^ 
stack  Cut,  a  distance  of  60  miles,  from  September  15, 1891,  to  Januaiy 
15, 1892,  when  work  was  suspended,  the  funds  available  having  been 
exliausted.    The  snag  boats  removed  in  all  2,912  snags  and  stumpsand  ^ 
2,824  overhanging  trees;  in  addition,  35  logs  were  cut  up  on  the  bank,   f 

The  bank  i>arty  continued  operations  until  August  5,  1891,  between 
( 'ntton  Box  Cut ott*  and  TIawkinsville,  where  its  work  was  completed. 
There  were  removed  3,932  overhanging  trees;  19  trees  w^ere  deadened, 
31  logs  cut  up  on  tlie  river  bank,  the  river  being  partially  improved  for   i 
a  distance  of  2o.^  niiles. 

CONDITION   OF  WORK  JUNE  30,  1892. 

The  river  is  in  good  condition,  so  far  as  snags  and  overhanging  trees 
are  concerned,  from  its  mouth  to  Hawkinsville.  The  work  of  the  snag 
boat  and  the  bank  ])arty  a])ove  Hawkinsville  during  the  past  year  has 
done  nnich  toward  placing  this  portion  of  the  river  in  a  navigable  con- 
dition, and  tin*  steanu^r  •/.  V,  iStetcart  was  enabUMl  to  reach  Macon. 
Much  additional  work  will  be  required,  however,  before  the  navigation 
of  tliis  ])ortion  oltlie  river  will  be  safe  and  prolltable  at  low  stages.         , 

The  condition  of  the  spur  dams  at  Tillman  Bar  remains  as  described    ^ 
in  my  last  annual  n^port.    There  is  now  on  this  bar  a  least  channd 
de]»th  ex(!eeding  4  feet  at  low  water  where  the  depth  was  formerly  but 
2.<)  teet. 

COMMERCE   AND  NAVIGATION. 

In  the  early  navi;^ation  of  this  river,  about  the  beginning  of  the  pres- 
ent century,  i>nle  boats  were  use<l.  Aft^'rwards  small  steamers  were 
a<lded  to  tow  upsi ream  the  Hats  which  brought  cargoes  downstream 
with  the  cuireiit ;  and  finally,  about  1S.S0,  larger  freight  steamers  took 
the  place  of  tow  boats  and  tlats.    Macon  was  originally  the  head  of 
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riavi;rtitioii,  and  through  troi;;rIits  were  ranicil  IVoiii  tli«*iv  to  the  <f»;ist. 
Tlif  huiMinj:  of  tlu?  T'entral  Jiuilroail  to  Macron  in  18ir»  iIinniii>lMMl  tin* 
nuttir  fill  the  nppfr  Oinulgee,  and  liiially  tin*  constrmtioii  ol*  a  liiuli- 
way  brid;re  at  ilawkinsville  mado  that  point  the  actual  hcacl  of  na\  ii:a- 
tion.  and  fut  oft*  tlif*  fertile  and  linely  timbered  re<rii»n  betw(M*n  Ifaw- 
khi^ville  and  Maron  from  its  natural  means  of  eonininniration  witli  thr 
;uarket«<.  IJelow  Hawkinsville  the  river  traffi<r  eoutinned,  bur  boat  <  \\  en* 
able  to  run  only  six  or  eipflit  njontlis  of  the  year,  bein^  stopnid  at  low 
water  by  siia^s,  bars,  and  ledfri^s.  Xow,  however,  owiii;?  to  tli(»  wm  k^ 
of  improvement  be^run  in  1877,  boats  are  rarely  stopped  at  low  wat<*r, 
mnniiiir  at  i%  sta^e  3  feet  lower  than  the  foimer  liniirintr  >ta«i«*.  and 
freight  rates  have  been  redn<-ed  at  least  40  per  eent.  Tht*  operatii»ii^ 
of  the  snaiX  boat  and  bank  i)arty  above  Hawkinsville  durin;:  thi*  ]»a>t 
year,  and  the  alterations  of  the  bridges,  have  opened  the  river  to  .Ma<oii : 
but  farther  improvements  are  recpiired  before  navigation  of  this  purtinn 
of  the  river  will  be  safe  and  profit  able. 

The  following  is  a  list  of  the  steamers  plyitig  the  Oemulgfe  liivtr 
during  the  tiscul  year  of  lSl>l-'t>2. 

^ ; ^f^ ; 

'••;:>'*■     ■  ^*^'*'^-  «'o!iTi..  •:.,.'    x-.:r  •;.;•..:.,. I 

N.II'H'.  t«{««l  ttill-  -     ■  ..t 

li;:_»'.         I.'^fi!.    I.ii.nlitl. 

T:»Tr«.  'i    Il.t^    2f«'.»  !•'•             4  I..;--'.,  r  >  ifv. 

I.    .ii.-r<   : .' :;:}••  ir.           i              l»o 

'^^i.-i    .".on  1«             :;•  \i.-.     <IIi- .:•:.;;■;•  ,.i-- i.  k. 

J  «;.Mc*\»r-.    1!".'  l-^  :           :..'  AM..  •  ::"i-. 


* 


The>e  boats  carry  annually  about  22,(MMI  tons  of  freight,  vahud  at 
Jl.123.lMMl.  The  freight  consists  nudnly  of  rosin,  spirits  of  turpentine, 
^ano.  and  general  merchandise.  In  additic»n  to  tliis  it  is  estimatiMl 
tUat  there  are  annually  rafted  over  the  river  :>o.(m»0.(MMI  feet,  or  Tii^L'so 
tons  of  timber,  valued  at  $:i70,(MM>.  The  total  annual  comin«*iri*  of  tlu* 
river  is  therefcire  7.S.L*.so  tons,  valued  at  .'?l,;51K?,ooo. 

A  ftdl  and  carefully  jirepared  statement  of  the  <*onditi«)ns  ami  rir- 

cnmstanfes  that  will  affect  this  commerce,  when  therivor  is  pla<»Ml  in  a 

thoroughly  navigable  condition  from  its  mouth  to  the  eity  of  Marofi.  i-; 

^•iintained  in  Mr.  J.  L.  Van  Ornum's  report  on  the  survey  of  tin*  Ociniil- 

g'^e  Kiver,  a<romi)anying  my  report  of  February  5.  isuo.  ami  ininticl 

as  part  of  Appendix  O  12.  Report  of  Chief  i»f  Enginei*rs  tor  ls«»o.  [n 

^'kich  J  ri'Spectfully  refer.     It  is  impossible  to  nnike  an  armiatr  jnu 

mate  of  t  hi-  increased  CH»mnierce  that  will   follow  such  inijirovenunr. 

i^»ut  remembering  that  new  boats  are  to  be  achled  to  the  LnnilM*i'  riiy 

and  IlawkinM'ille  lines:  that  citizens  of  Macon  await  tlu-openingof  the 

river  to  establish  a  line  of  steamers  to  tin*  coast ;  that  ni<»rc  friMjuiMit 

trips  can  be  made  and  larger  cargoes  earned;  and  that  a  new  region 

between  Lfawkinsville  ami  Maeon  will  become  tributary  to  tin*  river,  \t 

N  not  an  extravagant  estimate  to  say  that  the  comniercc  of  the  river 

may  be  increa>ed  lOU  jier  cent  of  its  juescnt  value. 

Misriii.LAXKors. 

Th*»  work  i<  Inrjit*'*!  in  tlnTnlti^rtion  «li-tri«  t  ot'Ili  sji-w  i«lf.  Cla.  ATnomit,  of  dutioM 
riilJ.tTiil  in  IMU,  f."».i'Sli.07.  S:ip«'lo  Lijilii  is  tin-  iu.':ii«--!  li^ht-lnmsi",  ami  Korts  Oj^lo- 
tL'.ij"-  an*!  ]'ula.ski  are  tin-  iiraro>t  fuiis. 

Since  the  existing  project  for  improving  the  Ocuuilgce  Kivcr  was 
adoiJted  one  ai)propriati(»n  of  !if.30.<K)o  has  been  made  for  the  work,  and 
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an  uiiexpeiMlod  1)alaii('0  of  $244.05  transfeireil  from  a  former  approprla^ 
tioii. 

The  t4»tal  expoiHliture  under  the  existing  project  to  JaDeSO,  180ft 
amounted  to  8llS,2()5.77.  ' 

As  outlined  in  niy  project  of  February  5,  1890,  it  is  proposed  to  e^ 
pend  any  funds  now  avaihiblc  or  that  may  become  available  during  tlx^ 
present  tiseal  year  in  the  removal  of  obstructions  and  in  the  improv^^ 
ment  of  the  shoals  in  the  river  between  Macon  and  the  river's  moiit;]|. 

The  sum  of  850,(K)()  can  be  economically  andadvantageously  ezpend^dt 
during  the  comiiiff  year.    No  i)ermanent  improvement  can  be  eflfec 
as  m»w  obstructions,  caused  by  lo^s  and  snags,  form  during  e\ 
high  water  season.    They  should,  however,  become  fewer  in  niual 
each  year.     From  81 ,000  t-o  $5,000  will  be  required  for  the  annual  nuuo^ 
tenance  of  the  (completed  work.    The  work  of  removing  obstraoti^ 
has  been  under  the  local  charge  of  Mr.  F.  0.  Armstrong,  assistant  < 
giueer,  whose  report  is  appended  hereto. 

Money  statetnent, 

July  1,  1801,  balance  unexpended $17,0601 

.luuo  30,  1892,  amount  expended  during  fiHcnl  year Ifi^ttll 


July  1,  1892,  balance  unexpended 2, 

Amount  appropriated  by  act  approved  July  13, 1892 29^0001 

Amount  available  for  tiBcal  year  ending  Juno  30,  1893 27, 

{Amount  (estimated)  recjuired  for  completion  of  existing  project 155^00li^ 

Amount  tliatcan  be  prolitably  expended  in  fisculyear  ending  Juno  30, 1894  Sfl^OOITllPI 
Submitted  in  com]»lianco  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1800  and  1867. 


i 
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retort  of  mr.  f.  c.  armstrong,  assistant  engineer. 

United  States  Engineer  Office, 

Saranuahj  Ga.,  February  lo^lSBt,'  ', 

Captain:  I  liavc  the  honor  to  submit  the  following  n'port  of  snagging  operation' 
on  t\u'.  Ocinul;4«<*  Kivcr,  (ia.,  lor  ilu-  lixal  year  ciidin;;  June  30, 1892:  ;- 

Tlie  Hiiaj^  bo.it  Ocnnilfjcc  continMcl  o]M'rationH  on  the  river  below  Hawkin8vill€^  jj 
Ga.,  until  Jiil.\  14,  1}^(>1.  when  it  wan  transferred  to  the  river  above  Hawkinsvills^ 
and  comTiien(MMl  work  at»«4*rorerY  ('ruck  (150^),  July  20,1891.  The  intervening  1*' 
miles  botwiM-n  tliis  point  and  llawkinsville  were  so  obstructed  with  OTerhanglBfJ 
trees  that  I  dc*  idcd  to  {'oiniiuMKe  w(»rk  at  the  lowest  jH)int  reached  by  the  bSHi 
party,  which  was  (Jroct-rv  Crerk,  the  same  date.  Snag  work  was  continnad  if  ji 
stream  to  a  ])oint  (1G1|)  1  niile  below  Hollimans  Ferry  (1051),  and  the  boat  ibtk\ 
returned  to  coin]»lete  the  intervening  17  miles,  but  was  obliged  to  discontinue  WM  " 
as  the  river  was  riNinj^  and  tliere  was  a  pn)speet  that  the  boat  would  be  nnablft^, 
pass  under  the  llawkinsville  highway  bridge,  and  there  were  insufficient  fluMII 
available  for  an  i^xtendiMl  stay  above  it. 

The  bank  ]>arty  ctunpleted  the  work  from  Cotton   B«)x  Cut-off  (158^)  to  HawklBi^- 
ville  (133)  on  An«iii8t  T).  ISJM,  and  was  transferred  to  the  Ocr?nee  River. 

The  snag  boat  /Virro^  romnienced  work  at  the  Forks  ((M*  ^^P^^uiber  15,  l®l,aBA'.^ 
continued  iipst  nam  to  .Faniiary  15. 1S92,  when  it  reached  Fodderstack  Cut  (60),  asA^J 
discontinued  work,  owing  to  lack  of  funtls.  .] 

I  give  the  following  tabulated  statements  of  work  tlone  during  the  fiscal  yc 
The  river  above   llawkinsville  is  so  delicienr  in  local  names,  and  the  work  was 
continuous,  that  tin*  record  is  given  principally  by  river  mileage.    All  diBtanect 
above  the  Forks  {0), 
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IMailed  ftaleMfnl  of  irorlc  dovr  lo  gnle. 
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JTCT  from  the  foiks  (0)  to  Fodderatack  Cat  (60)  is  in  excellont  cnixlitiun,  nnil 
^  SD&e:«lsiii  good  condition  Mi'nr»8HnwkiiiBTille(  133)  yr«m  Hawltiu9- 
B)  to  Grocery  Creek  (1501)  little  Lus  been  clone;  but  from  tbelattj;r  place  to 
mile  below  Kollrmoiis  Ft:rry  (1(!5H  tbe  riv6T  is  iu  cxcoSrnt  rttixlition. 
lollimaiis  Ferry  to  Uaeon  (203)  iintliing  lins  titcu  (lone.  When  "work  h  ri^- 
SBQugboatfehonld  commence  at  tlio  Forks  (0)  and  niD  to  HuwliiiiBiille  (133) 
igthe-wowt  obstructions;  then  coiupletji  tbe  work  to Oroeory  Ctopk (J50J), 
ID  below  BollimansFerry  (1651)  to  Mocod  (2G3).  Thia  maybe  done  in  a  year, 
ta(^  of  water  is  favorable  to  snag  work;  but  it  will  probul.lytulietwo  y6&ra. 
I  work  baa  bern  done  for  several  years,  as  the  susgH  liavu  liccn  tUn  liin- 
Mtmi'tious,  BUd  no  plant  was  available.  Most  of  the  bii:iii»  have  been  re- 
Ttie  next  appTopriation  will  put  tLe  entire  river  in  eicelleut  coiidilion.  I 
the  time  has  eome  when  a  suitable  plant  ahonld  be  provided,  and  oni'  wliii'h 
me  extent  iudependeot  of  tbe  ata^  of  water.  I  uelieve  eitber  a  i-biKi'l  or 
;  acoW  shonld  be  built  and  outfitted,  aiid  tbe  opinion  of  tliose  who  have 

them  Beenis  to  favor  the  drilling  icow, 

•isiinitr  anumLerofahottls  in  the  river,  but  many  of  them,  with  proper  pan-, 
!iaa«*d  at  all  staj^ee  of  water.  I  would  suggest  working  the  more  laportant 
St,  irxnpeclive  of  looutton.  The  local  steamers  will  do  the  towBjtu  at  low 
Hadems  Sbuals  (92),  Davis  Shoals  (llDi),  and  Seven  Byoaniore  Bltnals  <i:!ftj), 
moat  important,  and  should  liave, gaps  cut  in  them  and  tbe  incnva  I'd  inn- 
eposited  in  dams.  Navigation  above  llawJdnaville  133)  deneralm  on  tlm 
-ni'-ut  of  IbeHlioals,  and  these  shAatd  1>uivnrked  nest.  Ilawkiiinvilli- Town 
IXH)  should  hiivi!  n  rMnuel  ent  neSt  tbft  left  1j»ijT(  the  materiiil  di-pmit«d 
lam.  and  thu  dambniltnpul'sucli  loose  naturialaHiHfonnd  nclosf!  pHWiuiity. 
oilkKlioal(i:i4)  is tlieiuost important ehoal in tUo upwoT rivtT     Thoprtwnt 

is  on  the  left  hank  wliiili  is  tbe  best  lotation  It  «liiiHl.  >«  !.e|H'  ii-d  imd 
nine  wall  and  dam  bnUt  up.  If  the  curvcut  in  too  sw  i\  for  steamers,  th.'ro 
b«  ucilitieafoc  wupiug.    llie  jwuple  ut  lliiwkiusvillehavt»b««uiu  tbehaiiit 
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of  taking  fltona  froui  the  lUnis  fur  builAiDgpHrpiraes,  and  I  ^ouhl  AqK^uet  tl 
beiiotlftedthatItui^'iiiiji.t  thi>lutr.     Tun  Yard  SlioaU  (ISS)  alionM  liftV«ii 
cnt  onlefl  bank  and  Ilii>  nmt«riivl  deputiled  lu  daui  iu>d  trainioj,;  n;ttl; 
of  ihoal  there  la  a  li'iljje  ,if  mtk,  bnt  the  thaouel  on  Ilia  riglrt   K  ''il, 
dent    TaylorsBlnfl  SI]'tHl(136i}»<>i>uldliaveaotiannalcut  nil  >•  .'■  •  ' 
jnat«rial  deposited  ill  ^idMiu.    Colliera  Bliiff  Shoal  (138)  abaitM   I:..   > 
light  bank  ftnd  mateiuil  du|i«>tit«d  in  daiu.     Kest  Egg  Shoals  ( ]   ' 
uated  in  lower  end  f.l'  Iiulisin  Uigbt,  ni"'  *''"  -'i—- ">  •'■"  •.■!•!■ 
»boTe.  _A  cbnunel  aliuiild  bo  cnt  in   bo 
ueediome  •ttentioD,  and  iils»  a  ahoal 
troubleoome. 

The  highway  bridgi!  at  lliiwkinon'llc  biut  m 
and  Haoon  Railroad  IIrid>;t'  iil  Macn 
Bailmad  has  Fleared  Xhr  <  liiiiiiirl--  und 
but  I  have  not  had  an  <i|i|«>iiiii>ii>  \k< 


r.  iiiiil  Mir  sti,i„.  ii-.mi  a,t.-  .(.dh.!  tl)  (;rii>p  Mid  A 

TUID,  KiV    >.iiiJ    umj     II...,  lo    iiiiJuilltC  i"   IX"!- ''.'--       TIlO   llUlilL'S  lIUIlillR  tjld  J.    C.  /" 

failed  in  their  BtaveliiiKlLie^s  and  thubnat  wusmdd.  Tbo  iii^w  uwuer : 
bnt  under  preaont  coiiditiauH  fbere  eould  lie  nu  profitable  LntuuuHi,  n 
taken  to  Abbeville. 

All  eloaghB  or  enekH  ^lionld  he  eliieed,  where  poBaibIt<,  auil  no  work  Hlioald  b 
irith  the  intention  of  sborleniiig  or  stmighteninK  the  rivet.    It  will  eurta  ~ 

matlera  worse.     Shurl  biglila  «re  very  little  trouble  to  nt«nm1ioat8,  aa  it  t 

time  to  work  IIjpiu  it'  tiio>bort  to  Htew.  Cut-offs  will  probably  havo  («  ba  n 
Tiger  Leap  (691)  and  ubovt.  Hollingnworth  yVirry  (72|),  aa  it  would  cost  niDte  k 
than  to  open  them. 

Very  reaiiectfiilly,  ynur  obedient  servant, 

F,   C.    AfiMSTR.lKO. 

Juiulanl  EngUutr^ 
Capt.  O.  M.  Cakteh, 

Cvrpa  of  JCnyinetee,  U.  S.  A. 


IMPHOVEMENT  OF  BRUNSWICK  HARBOR,  GEORGIA. 


iiwwick,  Turtle  River  is  d 
I  he  smaller  one,  tlowtDflf  t 


About  2  mill's  ahiivr  the  I'it; 
by  Busiznrd  Ifdaitii  into  twu  In 

eastwiinl  of  tlie  isl;iiiil  ijini  mjhui  whicli  lUi-  rity  of  BniBwick  iuats 
being  known  as  l^asi  Kivir,  lln.'  'illirr  ivtaiiiiug  tlie  iiHuw  of  1 
Uivcr.    Tin-ao  stroaiii.s  unite  again  about  1 J  miles  below  tiie  city  b 
liniiiKwick  Itivcr.     Tlje  lower  part  of  East  Kiver  formft  wbat  iali 
lis  tlic  Inirboi'  of  Brunswick.    Ogieratione  for  tlie  iiniirovement  o 
Larbor  have  been  curried  on  in  acconianoe  with  a  project  of  ii 
meiit  prepared  by  (!iii.  (IlHiihhc.  flic  iiflii-er  tlien  in  cliar^re,  and  p 
aa  Appendix  M  lli,  AiiTitiid  lii-iuxt  of  the  (Jhief  of  Engiiieer»  fori 
Tliis  project  is  an  fuliiificmeiit  and  iiiodiflcntion  of  a  previous  o 
iriitteil  by  the  same  officer  and  printed  aa  Appendix  J  7,  Annual  l 
of  tlie  Uhief  of  Engineers  for  1S80. 

For  asjiccial  report  of  past  work  see  page  1047,  Annnal  Report  C 
of  Ii)ngineers  for  1888,  and  the  annual  reports  of  the  same  officer  s 
that  date. 

ORICilNAL  CONDITIOH. 

Turtle  and  Bninswii'k  rivers  liave  low-watei-  depHus  uf  fn>n)  4  t^ 
fatlioius.  Ovor  Ibi-  mIioiiI  iu  tbo  Kaat  Itiver,  in  IViiiit  "C  Ilie  city.  111 
wa.s,  when  the  existing  pritjeet  of  improvciti'iii  uit-  ^Hl.ipted,  h  Ii 
water  ileiith  of  only  1^  fathoiiis.  The  iiieaa  nse  aud  fiOl  of  tide  U  «l) 
(1.8  a-et. 
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PLAN   or   niPKOVEMENT. 

The  followiiijx  coinjuise  thi*  main  features  of  the  i)laii  of  iiiiprovcnuMit ; 
il)  A  training  wall,  x>i'<»itH*tin^^  from  the  most  easterly  jMiinr  of  IJuz- 
7,.inl  Island  and  locat<Ml  approximately  i)arallel  to.  and  I ,()()()  feet  or  less 
4li«t:ttit  from,  the  opjiosite  shore  of  East  Kiver. 

'■J;  A  low  dam  aer«)ss  Turtle  liiver,  extending  oliliquely  upstream 
from  the  upiK*r  end  of  Huzzard  Island  to  the  o]»posite  shore  of  IMythit 
l>laiid. 
(3/  Short  spur  jetties  in  the  lower  part  of  East  Kiver. 
•A'\  l)red;riii^  in  the  vicinity  of  Turtle  ]iiver  Dam  and  on  the  shoal 
in  th«.'  l(»wer  i>art  of  East  Jiiver. 

The  trainin*;  wall  and  spurs  were  to  be  eonstrueted  of  palmetto  erihs 
IikuUmI  with  stone,  or  of  successive  courses  of  lo^  and  brush  matticssc^s 
luiided  with  rij»rap  stone.  The  works  were  intended  to  estjibli>h  and 
malntuin  a  1.3-iont  low-water  channel  across  the  shoal  in  East  IJiver. 
Thf  cost  of  the  ori«;inal  project  was  estimated  at  $?.'». is 7. *>0.  and  as 
modilliil  at  *l!M).m)0. 

In  l?^3t>  an  appro|uiation  of  $10,000  was  made  for  the  removal  of  the 
diuul  in  East  liiver.     Since  the  adoption  of  the  existing*  proji-ct  ci'^iir 
appropriatii»ns  have  been  nuide  bv  Con<iress  for  the  work,  a^^j^Mcgatiiig 
*1«'J,.jU0. 
The  project  of  improvement  nectds  revision. 

.SUMMARY  OF   OPEUATIONS  PKIOR   TO   .TTLY   1,  1801. 

A  trainin*?  wall  was  constructed,  sprin;ring:  from  a  jioint  on  tin*  east- 
ern side  of  IJuzzard  Island,  and  extendinp:  N.  77-'  Si)'  E.  .■».'>.■»  W-ci : 
tb»*ui:e  .S.  U-  30'  0."}0  feet;  thence  S.  12- E.  3,549  feet  to  its  present 
Mid. 

The  return  work  (with  the  excei)tion  of  a  shore  extension  ;>.">  feet  in 
l«'n;:fh.  built  of  lo;;  mattresses)  and  780  feet  of  the  main  trainifi.u"  wall 
Vf-ie  constructed  of  ])almetto  cribs;  the  rest  (d'  the  trainini,^  walls,  .*>,]  10 
fw't  in  len«:th,  of  doubh>  ratt  mattr«»sses  loaded  witli  ripia])  stone. 
Forty  nine  cribs  were  used,  14  of  which  are  in  tlie  return  work.  I'acli 
itib  is  from  20  to  lio  feet  in  h»iif^th  and  from  0  to  !.'»  feet  in  width.  The 
cribs  were  tilled  with  brush  and  dn»d;re  material  capjM-d  with  stoiu*, 
aadros4.^  from  the  bottom  to  tlie  lev<d  of  mean  low  water. 

The  flouble  raft  mattresses  are  from  30  to  10  feet  wide,  from  .*>  to  t 
teet  thick,  and  are  loaded  with  about  lif  indus  of  stone.  In  raising  t  o 
ahijrlier level  the  work  jdready done, ordinary loji" and  brnsli  matt n  nsis 
from  15  to  ..iO  feet  in  width  and  loaded  with  from  4  to  8  inches  of  >inne 
were  used. 

The  old  palmetto  crib  work  bein^i*  too  narrow  tn  build  uimui.  fonntla 

tion  cour««esof  mattress«»s  30  feet  wide  were  laid  behind  the>(»  <ril»s  and 

cloH*  against  them.     Uiiou  this  foundation,  courses  of  mattre>ses  L'ti  \W{ 

in  vidth  were  laid  until  the   work  was  raised  to  the   hvel  of  tlic  old 

cribs.     The  next  course  then  ov<*rlapped  the  old  crib  woik,  and  niM»n 

tLi>  new  crest  mattresses  of  from  1.")  to  -t)  teet   in  width   \\eie  hiid. 

AI'iB^r  llie  return  face  and  at   the  an<'le  i)oint  apron  matt  res-es  wire 

laid  on   the  channel  side  of  the  work  to  ;iuard   a;^ain^t   seoui.     Tiie  re 

tuin  t'act»  was  brou<;ht  up  t4)  nn^an  hi^ih  water,  and  the  traiiiinii  \\:dl  tu 

4  ti^'t  above  mean  low  water  at  tlie  an.ixle.  jiiadnallx    sioi.ini:  d«»\\n  to 

the  Irvel  of  low  Water  at  a  j)oint  7Sil  feet  be.xonil. 

In  1><S0  work   was  resumed,  an<l  up  to  July    I,   1>^0L  th»-  m  >t  \\m\ 
bi-rii  broUjLfht  Up  with  brush  fascines  loaded  with  riprap  stone  to  about 
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6^'feet  above  mean  low  water  Ibr  a  distaucfl  of  3,200  tt-at, 
from  the  retura  angle  of  the  nurk.    There  wnre  uacd  iii  tbi9 
14,009.72  cable  yards  of  fascines  imil  3,7:^3.71  cubic  ymds  of  stone. 

Dredged  cuts  from 80  to  100  fret  ill  wid til  and  from  14  to  15  foett" 
at  mtian  low  water  were  made  at.  vaiicms  times  ocrous  the  shoal, 
material  removed  consisted  of  a.  iiiixtiire  of  sand,  loiim,  ami  clnjy 
aggregated  200,394.94  cubic  jBXiis. 

Up  to  July  1, 1891,  *he  total  expenditures  for  the  work,  inclm 
outstanding  liabilities,  amounted  t«  $  l4T,(ttf7.4)l. 

OPBBATIOHS  DUBINQ  THE  FISCAL  YEAK  ENDLNQ  JDKB  30,  183 

Under  a  contract  for  dredmng  awarded  May  5, 1891,  tii  Mr.  V.  SaH 
Boas,  work  was  begun  on  July  2!)  and  continued  iintil  DcceuibfH 
1891,  when  the  firnds  were  exhan.ited.  A  cut  about  o,910  feetinjei 
and  from  60  to  90  feet  in  width  was  dredged  through  the  sho«d  in  1 
Biver  to  au  average  depth  of  IS  fet^t  at  mean  low  water.  In 
this  work,  there  were  removed  49,324.3  cubic  yards  of  material. 

OOHDITIOH  OP  WOEK  JUNB  30,  1892. 

The  training  wall  is  in  good  condition,  and  the  iiew  work  is 
rapidly  covered  with  a  growth  oi"  oyster  shells  similar  to  those coi 
the  older  portions  of  the  work.     A  lilight  settlement  of  the  crest  of 
new  work  has  taken  pIAce,  dae  tu  the  compression  of  the  faAcinea  ui 
their  load  of  stone.    The  workifiuow  compact  and  solid,  and  noflil 
settlement  is  apprehended. 

An  examination  of  the  channel,  made  in  May,  1802.  showa  t^aiti 
are  ample  depths  except  at  one  point,  where  the  15-foot  onrvM 
separated  by  about  100  feet.  Throughout  the  icst  of  the  ulianirtl 
average  depth  is  about  16  feet. 

COMMERCE   AND  NAVIGATION, 

Previous  to  the  year  1871  the  tity  of  Bmnswick  was  of  slight  o 
mercial  importance,  the  value  of  the  exports  for  that  year  boiiig : 
than  $500,000.  In  1875  the  value  of  Ilie  total  expoiis  had  increaBO 
8639,000.  From  that  year  up  t*  tUi;  ]>resent,  and  especially  sinoull 
the  impoitance  of  the  cityof  Bruii-swickhas  increased  with  remark) 
rapidity. 

In  1880  the  popniatiou  of  Brunswick  was  2.891 ;  it  is  now  esuioa 
at  12,000,  and  is  still  gi-owing  at  the  same  rate,  Tiixable  propeilx 
creased  in  value  fi-om  $1,31K),(M>U  in  1880  to  $6,000,000  in  1890.  ' 
naval-stores  business  did  not  begin  here  until  1875.  but  now  thwa 
yearly  business  of  more  than  $1,000,000.  During  the  same  perio(| 
lumber  biu^incss  shows  an  enoi-mous  increase,  Tlie  supply  of  yd] 
pine  timber  is  within  easy  reach  of  this  ~i)nrt,  and  is  practically  ii 
haustible.  White  oak,  ash,  cypress,  hard  woods,  American  matosi 
and  live  oak  are  aeccsaible  within  short  distances,  anri  all  other  cu) 
of  hanl  woods  are  attainable  in  unlimited  quantitifs  from  AlalM 
Tennessee,  and  north  Georgia.  In  ISSO  there  were  shipped  from 
port  37,IHII),(HHl  feet  of  lumber;  in  isill  ilir  sliiinii,'i,tw  of  Ini 
aniountwl  to  1 2.'),(I74,«0()  rect,valuv.l  ;il  .^l.'J.Mi.Tlo.  l.innl.iT  wana- 
time  the  chief  export  of  Brunswi(;k,  but  cotton  now  bolda  that 
The  ex|Hirts  of  this  staple  during  the  seivson  of  1884-*86  amont 
but  4,000  bales.    Bince  then  the^exports  of  this  artiele  bkva  im^ 
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wooderfully,  and   the    pivsent  annual   sliipnients  amount   to    about 
im.(Hn)  bales,  valued  at  .S7,;35r>,(K)0. 
The  following  lines  of  steamers  have  been  established: 

Mallory  Line,  Bruiiswirk  to  Xew  York,  oin*.  Ktonni.sliip  per  we<ik« 
Brnujtwirk  to  ^^ava1lnall.  two  steamers  per  week. 
Kraaswick  to  Femaudiu:i.  mie  HteaiucT  ])or  day. 
Bninswirk  to'Dariuii,  uuc  steanuT  \uir  day. 
Bronswick  to  river  ]»oiiits,  M*.Vi*n  stt-ainers  per  wfck. 

The  passeni^er  traffic  to  and  from  New  York  over  the  line  now  in 
n[Hiration  would  be  jjrc^atly  stimulated  were  the  outer  biir  im]>roved  so 
that  the  steamship  t-omiiany  eould  positively  announee  the  departure 
of  its  steamers  from  Ihunswiek  at  the  same  hour  every  saiiin«^dayirn*- 
q»ective  of  tides.  The  inward-bound  steamers  are  often  eoniixdhd  to 
wait  outside  the  bar  for  hi^h  water,  and  this  circumstance  tends  to  re- 
tard tbe  development  of  the  inward  passenger  traflie. 

Besides  the  lines  of  steamers  previously  mentioned,  a  large  fleet  of 
foMgrn  and  coastwise  steam  and  sailing  vesselsis  engagi'd  in  the  I5rinis- 
^fk  trade,  which  consists  principally  of  shipments  of  cotton,  naval 
8i^»res,  and  lumber. 

Shipments f  foreign  and  coa^twUe, 


Articles. 


1890. 


Ir'M. 


Aiuoaiit  i    Value. 


WaliK. . '    lfi7.  ur,  '  $8,  C05. 942 


Chub 

JjOta Iwirri'l-s..!    182,95:; 

Jarp^ntln* ilo....       43. 9M 

Malwr Mf»i-t.. 

Cnw-iJAi « !iiiiln;r. . 

aiatrilaaeonA t'lns . . 


191.141 


Tirtal 

IwinatHl  rfrc^-ipts  by  wai«T.  lor- 
ti^  And  «:ii.<^t « i-^e 


701.712 

1.914.  uri 

lOtl.  ouo 

70.«72 


TonH.  I  Amount. '  Valiu:. 

46.  "01  v-x:i'-2  $7.:;r.4.;»7i 

2i.«*.i:»  i:.:{.  140  ::'»;  irj 

10.  IWi  42.  tlO  ,  .'.'•:«.  J-tJ 

349. 04^  1  "jr.. '174  I  J,2.'.i»  TJ" 

•2*1  Ta^)  Cl'.'«. :j7ij  'jvi.  ;j- 

3,u:!4  2,84."i  71    IJJ 


11,8D9,577       457. Jr  12  I \    •.•7rj.V.: 

!  I  I 


3.9r;7..'V00      l.')7  coo  '., 


:'..';]  I.  -"7 


Total  •jODaTu*;rce . ..............|.. 

I 


15,797,077  :    61.'*,  412  ! IL'.  7.'.»..  T'-i 


Tori'*. 

(I,  l\>' 

'.».  7-' 
'!  '  :77 
•J   "■•7 

••  .-,-. 

4  5:. : --.J 
v.r.  ■■•. 
."••,  I  -'J 


Persons  inti^rested  in  the  trade  of  Brunswick  estiniat4-  that  owint:  to 
past  work  of  improvement  in  the  harbor  freight  rate.s  have,  lieen  ie(jii<«il 
from  18  to  20  i>er  cent  and  that  if  the  improvements  were  ecMiiph'ied 
accordini^  to  the  existing  project  the  total  volume  of  trade  w<iuM  bo 
iiicrea.<$ed  200  per  cent. 


MISCELLANEOUS. 

Hie  "work  is  locat«^  in  the  collection  district  of  Brunswick,  Ga.  Amount,  of  ilutic*^ 
collect*^  in  1851,  $5.J»82.07.  St.  Simon's  Light  is  the  near*;.st  lij^Lt-houMr  aijil  I  r,rt 
Cinch,  FIa.,  the  nearest  fort. 

Since  the  work  of  improvement  has  begun  the  following  appropi  ia- 
tioiis  have  be«irn  made : 

Bj  act  of  Con'H'e^s  approved — 

March3.1«79 :-••'•<•<> 

Jr.UK  14.  IN^O ]i'.  «(.<» 

March  3.  3*^1 '""" 

A"ri«t2,  l^'J -:.. '"'0 

JuJv  '.  l^^i In.  .M^i 

Afii;:i%t^.  !>>♦> JJ. -"" 

Aaff'i>t  11.  iNv :r..(-H 

S*:pt-IIl^e^  19.  l-l*:.' ••'•'•.""•> 

Total 102,:iu.» 


E>-g02- 
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The  t^ital  exi>eiiditiire3  to  Juno  30, 1892,  inclading  all  ootstaiu 
liDbilities,  amounted  tii  $1(>1,C04^C. 

It  ia  priipitscd  to  expi'iid  an^fiiitds  thnt  may  become  arnilablediL 
the  prc'suiit  tlsc^yonr  in  raising  the  triiiiiiiig  wall,  Id  dredgiiii;,  au 
makiuj;  Kurveys,  when,  alter  the  necessary  data  have  been  obtaij 
the  project  uf  improvenieiit  can  properly  be  reviaetl. 

The  Kiini  §J7,ij«0  can  be  economically  and  advaatageonBly  expen 
during  the  coming  year. 

Moiieg  statement. 

Jiilyl.l«!>l,  lialiiiicuiiii.'xin-i.at'il 914,8! 

Juu«30,  ISC,  utiKiiiiiti'Xiii-nilpil  (luring  tisciil  year 19,96 

July  I,  IWH,  linlniK-R  iiiu'\]«-ii<1i'il 88 

July  1,  18!):!,  oatKtundiiigliHliililii'ii 7 

July  1,  l«e,  biiliiiMn  avnili.hl.i 80 

AnniinitHi'priniiiiilt'ilbv  ii<t  iiji|in>vo<l  July  13,  18!K 27,50 

Amount  uviiUublu  fui  I'mtul  yvur  euiliug  June  30,  1803 2^30 


COMMRRCIAL   STATISTtCa. 
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InvaU  and  cUaranoet  of  vessels  and  commerce  at  Brunstckk,  Ga.,  <?<c.— Coniiuued. 

COMMERCE. 


Tear. 


'    Taliir'  of  ^    Valiii*  of 
I    cxiMirts.        iiiiiH>rtri. 


1*1 
1*;. 
fc-' 

]»». 
IK. 


$1. 
1. 

1, 

o 

*>• 


•I, 

7. 

li 
«. 


372.  842 
3;m,  4U1 
702.  570 
2:J0.  IRVj 
7«iO.  (HJO 

4::7.  (XH) 
r»nu.  «»oo 

<«■{.  960 
rt2r.  «.-i6 
121.  WW 
r>o2.  «J2  J 
j*y4  2S1 

:j.'m.  *n 

742,  r»o.1 


I 


•2. 
*3, 


*3. 


ft  00 
3.107 
8.  0!W 
4.  a77 

y.  oo;i 

4.  (M)K 
2.  307 

8i:..7«ii» 

1 10.  2:J1 
G.  .'••i7 
7,  ::!•« 

014.  ■J07 


I 


Total  ool- 
liHlmn. 


$4.r>«»0.  07 
5.  nil.  33 
17.  rji.  27 
2'.».  :!u.V  :ni 
2u.  I/.'.*.  fM) 
2t.'.'ll.r,i 
Itt.  7«'<).  .i2 
3.  li.::*.  27 

37.  .'«JU.  (I'l 
7   ^'^'i.^^4 

5,  982. 07 


*Cua2ttwiiio  ami  forci;:n. 
Comparaiive  statement  of  receipts  and  nhipmmiH  of  naval  Mtona, 


Reci'iptji  (barrels). 


Teitji 


-  StfH.k  nn  ,  Keceipt  A  fur 
baniL  year. 


1    i     s 


I*:., 
i^. .. 

l-*7.. 


.'3.0(» 

.12.9:^1 

.  1  y  IWl 

.R7J1 

r..2rrt 

:  9.016 
11  »3 
4.VM7 
27.1*-* 


«00 

240 

2.  I0«» 

2,2<i0 

1.  Ol'i 
2. 7.% 
l.lttl 

2.4iM 


£9,4211.089 


36,495  8. 

67. 562  13. 
IW  :t57  23. 

>(>).  iiTS  16. 
lOTi.  622  23. 

»2,  9r.K  30. 
131».  3IW  .14. 

I4n.«SiJ37. 
IW.  000  45. 
212.374  42. 
161,402  42. 


Total. 


661   39, 

49.)  70. 
4.''i9  119, 
105  09, 
449  120, 
9iKI  HHJ. 
62-T  151. 
XM<  170, 
643  167, 

000" 

813244, 
697.190. 


s 

St 
Cfi 


SbiiMiicntM  iliarii-ls). 


49,'  9. -261 
297  13. 73f» 
54S  35, 5Ji9 
769  18, 305 
8.'»8  24.342l 
974  22.510 
32037.410 
fm  33. 159 
91840,063, 


Coji«>twii»o 

aurl  interior 

tuwnfl. 


•A 


34345.072! 

82343,875^ 


29.!rj» 
37. 02:) 
46, 7fl.->. 
9.  K4«; 
22.  85?» 
2'.».  197 
30.  WW 
22. 3-K5 
29.746 
17. 7.-»3 
37.  ,'m3 
25,391 


Fon'ipn. 


■ 

0 

••4 

■  i^ 

u 

■ 

& 

•fl 

8, 371  7, 

8.621,  IS. 

11. 5:;-'il  .■>2. 

5.1/^3!  74. 

2.w;.y  OM. 

3.5."»H  tW. 
15.fi2<»'  7.'. 

7,959  111. 

8. 3.31)  120. 

n.  |:f!^9  1.12. 
ll.772  1ir>. 

5,640127, 


Sf«>«'l%  on 
liaiiil. 


c         .- 
:5        r 


Tof.al. 


2i»l 

077i  3. 
OTj'll. 

(:k7  12. 
OS:;  I'll. 

814  2iJ. 
0:i|  10. 
7.11  23. 
1.-.9  27. 
3iM  21) 
4ni;.'{2. 
755  36. 


n.i'.i 

2'J9 
lil7 

!)-il 
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l!».7'.i| 
1.V2:;'5 
.•«.  dp; 
ll.'.'i;.; 
1.-..  :!:i7 
■.!f>  .Si.; 
l>*.fi:: 
31.m;'.« 
2I».  IJl 
3>».  2'.)l 


iiri 

' '   I    i 
^   I'. 

"■*'  I 


II--! 

0.'»i 


3'.>, 

f ' '. 

11  '. 

rj-' 

<  "  - 

I  ■•: 

!  I  '  ■ 

1--.7, 
■J  IJ 
•JiL' 
IS.: 


;:.'.  •»  Jill 
•_".*7  '.'•  r:;i' 

."■i"   Jl     .V.I.VJ 

7'"'i  *  I-.  ::«'.'• 

\'i\  L"J,  •"■I'l 
'.2'  :7.-4I'i 
-  "■.■.!  .',» 
'.il.-  li'.  iTi ; 
•  '!'i  ■>.  7-'.i 
::7U  ■.■■72 
4  1"    I.:. '•■.il 


Capt.  0.  M.  Carter. 

CoT^s  of  Engineertm 


Joiix  IT.  l>r.vr.\r.\. 
Collector  of  Customs, 


N  8. 


IMPROVEMENT  OP  JEKYL  CREEK,  OEOROTA. 

Jekyl  Creek  forms  part  of  the  inside  passage  between  Savminali 
Riven  Geor^a,  and  St.  Johns  River,  Florida.  It  cnniuMts  St.  Siiin)ii 
Sound  and  Brunswick  River  at  the  north  with  Jekyl  and  St.  AiKlvew 
Sounds  at  the  south.  The  creek  is  about  5  iiiile.-^  in  hMiuth.  i.s  .s;(']»ar:ited 
ffuni  the  Atlantic.  Ocean  by  Jekyl  Ishiiid,  and  del)oii('he.s  intoBmns 
irick  River  about  6  miles  from  the  town  of  Bniuiiwiek,  (la. 

Oi>erations  for  the  improvement  of  this  creek  have  been  earned  011 
n  accordance  with  a  project  of  iuii)rovcmeut  prepared  by  General  Gill- 
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moie,  the  ofBcer  then  in  chatge,  aud  priuted  as  Appendix  21 10,  A 
Iteport  of  the  Chief  of  Engineera  for  IdSB. 

OElGniAI,  OOHDinOH..      .* 

With  the  excep14oD  of  two  points  the  eieek  has  ample  wtdfli 
depths  to  accommodate  the  largest  chuu  of  vesBels  that  take  tiie : 
.TOut«.  About  a  mile  ftom  its  northern  end  a  shoal  is  found  be 
the  points  where  Jjathraia  and  Mod  rivers  enter  the  creek,  and 
the  month  of  the  creek  to  the  deep  vatera  ot  BronswicJc.KTer,  J 
bight  formed  by  the  aoathem  shore  of  the  latter,  there  is  mi  erb 
mud  dat.  The  least  mean  low- water  depth  aiTOSS  at  tb.6  month  < 
creek  was  3.7  feet.  Across  the  shoal  betweuiLathram  and  Mnd: 
it  was  3  feet.    The  mean  rise  and  taSX  of  the  tide  is  7JL  faet, 

FLAS  OP  IHFBOVXiBCBinr. 

The  following  comprise  the  main  fsatores  of  the  pt&n  of  improni 

(1)  A  training  wall  at  the  month  of  the  creek',  designed  to  gnlj 
concentrate  the  ebb  currents  across  the  nmd  flats  to  t^  deep  ml 
Brunswick  River. 

(2)  Closing  Mud  Biver  by  means  of  a  dam  at  some  suitable  {Ml 
prevent  the  escape  of  water  through  that  branch  at  ebb  tide.     ^ 

(3)  Dredging  through  the  mud  flats  at  the  mouth  of  JekylOiM 
in  the  creek  proper,  near  the  motfth  of  the  river.  _: 

The  training  wall  and  closing  dam  were  to  be  consbracted  of  k) 
brush  mattresses,  or  brush  fascines,  and  riprap  stone  below  tSl 
of  low  water ;  above  that  point  stone  alone  was  to  be  used.  It  wai 
posed  to  give  the  di-edged  channels  a  bottom  ^ridth  of  50  feet 
works  were  intended  to  establish  and  maintain  a  7- foot  low-watw 
lie)  through  tlic  shoiils.  The  cost  of  the  project  was  estimated  at  $3 
In  the  rivei  and  hiubor  act  of  August  11, 188S,  the  sum  of  9^,00 
Hpi>ropi'i)ited  for  this  improvement.  This  was  the  first  appro^ 
c\er  miide  for  the  work.  By  the  act  of  September  19,  1890,  the  a 
(7,500  was  appropriated,  making  a  total  of  $12,500. 

SUMMARY  OF   OPERATIONS  PEIOE  TO  JULY  1,  1891. 

Dredging  was  begun  on  February  4, 1889,  and  terminated,  on  ao 
of  the  uxhuustiuii  of  fluids,  on  March  19, 1889.  During  this  i 
tlici-e  were  removed  a  total  of  20,486.84  cubic  yards,  12,546.33 . 
yards  of  which  were  removed  from  the  bar  outside  the  moaUi  ( 
creek.  Jetty  work  was  begun  on  May  13,  and  suspended  on  Jl 
1891,  and  consisted  in  laying  a  foundation  course  of  the  traininj 
40  fei^t  in  width  and  513.o  feet  in  length.  There  were  used  in  the 
2,2S2.)i'2  square  yards  of  mattresses,  330.18  cubic  yards  of  BtoW 
28.17  eubic  yards  of  brush  fascines. 

Tip  to  July  1,  1S91,  the  total  cxpenditnres  for  the  work,  in^ 
outstanding  liabilities,  amounted  to  $3,888.22. 

OPEIEATIO.'JS  DURING  THE  FISCAL  YKAB  ENDINQ  JUMB  30,  11 

Under  a  contrairt  for  dredging  awarded  on  May  6, 1^1,  to  1 
Saiiford  Ross,  work  was  b(*n:iin  Dcccinbcr  20,  1891,  and  contmnflj 
January  15, 1892,  when  the  funds  available  were  exhanated.  j 
1,923  feet  long  aud  30  feet  wide  was  dredged  tlirongh  tlw  iIkmU  « 
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of  the  moath  of  the  creek  to  an  avoraj^e  doptli  of  7  i'rct  at  iiieuii  low- 
water.  In  executing  tlii.s  work  there  wen*  removed  lo.ooo  cn]>io  yards 
of  luulerial. 

CONDITION  OF  WORK  JUNE  .'{0,  1892. 


The  portion  of  the  training:  wall  constructed  in  May  and  June,lS01,  is 
iu  giMxl  condition,  and  shows  no  change  since  its  eonii)ietion. 

The  drcd;:red  cut  tlirou^rh  the  outer  shoal  shows  some  sh<»nlin«^  sineo 
vork  WiLs  sus]»endcd.  While  the  average  depth  throu;;hout  the  cut  is 
Inmi  0.5  tn  »i  teet.  there  is  one  point  where  tlie  5-foot  curves  are  sepa- 
rated by  a  depth  of  but  4.S  feet  at  juean  h)W  water.  Xo  dredjiiiij^  was 
done  on  the  inner  shoal,  but  the  channel  has  maintained  its  de]ifli  liiiily 
Vfll  during;  the  year,  and  tbere  is  nowhere  a  less  depth  than  5.1  feet  at 
luvau  luw  water. 


COMJIEROE  AND  NAVIGATION. 

The  commercial  value  of  the  annual  traffic  through  Jekyl  Creek  is 
estimated  at  about  $0(>'J,000,  jmd  the  amount  of  frei«;ht  cariied  ni 
abimt  :i8,5<Kl  tons.  It  is  iini>ossible  to  secure  accurate  ligures  htM;ni>e 
Must  of  tbi*  frei^^ht  is  billed  by  the  pa<5kage  and  no  records  ul'  IIm- 
vH;,'lits  an<l  values  are  kei)t.  The  above  estimate  is,  however,  lu'licN  <•<! 
tolnjaclose  approximation  to  the  truth.  The  frei«:hts  tiliou.uli  the 
fbanrii'l,  outward  from  the  cities  of  Savannah.  lUunswiek.  :nnl  F«i- 
paTulina,  eonn'st  mainly  of  general  merchandise  and  mill  .supplies.  Tiic 
iflward  freights  are  cotton,  naval  stores,  rice,  lish,  etc. 

Tabular  tiatement  of  commerce  an  Jekyl  Creek, 


Soate. 

Between— 

yn.  of 

fttcam- 

era. 

Towinj;. 
^  _ 

Tiii)8. 

r.iwf-iklv  .. 
1 »..!!;.  ..:... 

,tn-i  .1  t       ill  - 

1 
i;i;  .-.  I.I    4;..-.i, 

r.«-'    '    17. 

i     1.  l-i        .1-. 

'J.-.."."|      ill.;. 
1 

..d 

*>  Wtnud 

Suv.iniinh  aii<1  Ff'Tiiaiidina. ...>•.... 

1 

1 
2 
1 

!■      1 

hriuih«n(k  ami  I'Vrn.'iDiIinu 

r.Miijswi**k  and  Satilln  JIiv«r 

Bn;nsHivk  ami  Jekyl  Iitluml 

1     1) 
1  '.  ».  1 

Ii.lal 

5  1- --- 

■  I   1-,) 

^ts>e.ls  yiassing  between  adjacent  ports  are  often  towed  llnoiiub 
^^M  ^'reek,  tbus  avoiding  rough  weather  at  sea  nnd  the  iierc«s..it\  of 
taking  in  ballast. 

The  . steamers  on  the  Cumberland  rmite  and  the  dekyl  Islnnd  ronlc^ 

^rt*  luiS'H.'nger  l)oats  and  carry  but  little  freiglit.     In  addition  to  tin* 

boats almve  mentioned,  many  smnll  crafl  carrying  rie(\  farm  and  garden 

;    PMuce.  lish  and  oysters,  ]»ass  through  tiiis  cliamn*!. 

.      Owing  to  the  shoal  water  in  Jekyl  Creek, the  steaineis  passing  t  lirongh 

fi    <>n their  regular  trips  are  often  delayed  si»veral  hours  wliih^  wailing  lor 

-   *"^uitablii  stage  of  tide,  and  some  are  reporU»d  to  have  su^lained  injnrifs 

by  Fanning  ngnmnd.    The  Cumberland  route  is  a  jiait  of  a  tli  rough 

pa^.iHiger  line  to  Florida  via  the  East  Tennessee,  \'ir;;lnia  and  (li-oi-^ia 

feiluav,  and  the  delavs  mentioned  interrupt  the  scln-duU'  to  the  .-erious 

Hrinif-nt  of  the  passenger  s(Tvice. 

The  completion  of  the  works  of  imimjvement  will  undoubtedly  be 
foJIowe<l  by  a  large  increase  in  the  amount  of  commerce  passing  through 
Jekyl  Creek. 
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MISCELLANBOtWr 

The  workialoCfttAdtn  t1i»e«lIeotioDdiBtrictof  Bniiiiwiaii,Oa.  ", 

collected  in  1891,  16,982.07.     St.  BimoB  Is  the  uearasl  U^M-hont*,  oad  Flirt  C)k 
Fla.,  the  nearest  foit. 

The  following  appropriatioDB  hare  been  mftde  fbr  this  work: 
By  act  of  Congmaa  approved — 

Anjnistll,  1888 

Septemlier  19, 1890 .; 

Tlie  total  expenditure  to  Jane  30, 1892,  inclnding  all  oatstandinsi 
bilities,  ^ras  912,448.01. 

It  is  proposed  to  expend  the  available  firnds  and  any  fiinds  tbntm 
become  available  daring  the  year  in  carqringonthe  iniprnvementt 
cording  to  the  approved  project.  Should  the  appropriatitm  b  "* 
uurU  and  irregnlar  the  cost  will  be  greatly  increased.  The  8 
tlS,G!)0  can  be  economivally  and  advantageoosly  expended  datiOK  ( 
present  fiscal  year. 

Monej/  statement, 

Jiily  1,  1891,  bBlanca  unexpended '.....-.....,.........    A, 

JnaeSO,  1892,  omonnt  expended  darLug.flBa&lyeia.... $ 


ailiible  for  fiseol  year  ending  Jnne  SO,  1893 .'.      %1 


[_    harbui  acts  uf  1866  and  1867. 


Ng. 
IMPKOVKMENT  OF  CXTMRERLAND  SOUND,  GEOEGIA  AND  FLOBTOt 

The  oiitruiu'e  to  Cimiberland  Sound  is  situated  between  Gnmbeitl 
Lslatid,  (k'orgia,  iiiid  Amcliii  Island,  Florida, 

Oinr;iti(His  for  impmving  tlie  eliaimel  across  the  bar  at  this 
havo  liillii'rt<>  been  carried  on  in  apceordance  with  a  project  of  ta|| 
nioiit  submitted  ti>  the  Chief  ol'  Engineers  by  Gen.  Gillraore,  the  4 
tlien  in  iliarge,  dated  June  30, 1870.  A  discussion  of  the  gener^t 
tion  (if  till'  a|ipli[-ation  of  jetties^  this  entrance  is  publishcda  " 
dix  U  0,  Aiinuiil  Kcport  of  tlie  Chief  of  Engineers  for  1878. 

For  a  dctaili-d  liistory  of  tlie  past  work,  see  page  1054,  Anan^  S 
of  the  Chief  of  Kiiijineers  for  1S88,  ' 

OEIGINAL  CONDITION. 

The  available  depth  of  the  eutraiice  in  its  unimproved  _ 
varied  tVom  11  to  12,5  feet  at  ineiiu  low  water.  The  mean  rise 
of  tide  is  5.9  feet.  . 

PLATJ   OF  IMPROVEMENT. 

Tli<^  ])lan  of  improvement,  a.-'  originally  submitted  by  Gen.  C 
in  ISl'.t  ;ind  revised  by  the  Board  of  Engineers  in  ]i»(^  iB 
vides  tiji'  the  eoustruetiuu  of  two  low  jetties,  oomposed  of  f^^ 


r 
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Tin  n  mntlrosa  Iiearting  wbi?nevur  admissible,  resting  upon  a  foond*-' 
Han  Euitrrrfsa  of  liruitb  or  logs  ami  Itruab,  stai-Iing,  respectively,  ftoni 
tbeakure?!  on  op[)03ite  vidvn  of  the  entrance  a»d  est«iiiliiif  st^airaird 
Bowstbi'  Imf  npon  lines  so  directed  that  tlie  ends  will  be  paralld  to 
och  oltior  and  about  3,000  feet  apart.  These  JettJe»  are  intended  to 
»ul>li«b  a  low-wat«r  channel  across  tlm  bar  not  Icxs  than  19  Teet  In 
il^Tli.  Tim  cost  of  the  impro'vement  van  originally  entiniatad  At 
^ftOn.U'Ja,  and,  as  mnditied,  at  $1,606,.jOO  for  the  completion  of  the  low 
•jfflm  Hud  at  92,079,300  if  high  jetties  are  Iband  iiet-eesary. 

KUMMABY  OF  OPERATIONS   PEIOE  TO  .TULV   1,  1891. 

,  Kotbing  was  ever  esiK<n(Ied  in  improving  the  entrance  to  Camber'' 
l.iiiij!^>.iind  previouH  to  the  atlopUuii  of  the  existing  project.     Since 
tlirii  aiif.ropnations  have  been  made  by  Congress  for  the  work,  aggre-   . 
jalm;'  -.'.ili^.SOO. 

i'lTik  jvlty. — ^Tlie  shore  end  of  this  jetty  is  located  qn  t'limbprUmd 
"imt,  atroat  7,700  feet  north  26"  30'  wcAt  from  the  eauteru  bastion  of 
Chiicli,    From  this  point  it  extends  south  (11°  30'  cast  :i,2U0  ieet, 
teiMtutli  8(1°  east  5,172  Ifeet  to  its  prcjtent  seaward  end, 
'ork  on  this  jetty  was  commenced  in  June,  1881,  and  8Usi>endod  in 
ih,  18Ki.    In  addition  to  the  foundation  course,  7,372  feet  iii  teagth, 
Mid  course  extends  from  the  angle  point  shoreward  a  distauoe  of 
feet.     Ponndation  coui'ses  of  two  spurs,  each  5i  feet  in  length. 
\m  laid  on  the  harbor  side  of  the  jetty  at  distances  of  1,627  ana 
Ifeot.  n^spectively.  from  its  shore  end. 
The  mattresses  of  the  foundation  course  of  the  jetty  vary  in  widtb 
ftwii  2.".  to  5'J  feet  and  those  of  the  second  couise  from  20  to  25  feet 
nr"  nre  42  feet  wide. 
''     :     'r losses  are  from  19  to  22  inches  in  thickness  and  are  loaded 

I'  -tone  to  an  average  dejitli  of  12  incJies. 
Thfre  have  been  used  in  the  work  46,480  square  yards  of  mattresses 
and  15.612  cubieyardsof  riprap  stone. 

Operations  on  this  jetty  were  reaumed  on  June  23, 1891,  and  up  to 
the  end  of  that  fiscal  year  the  fonndation  coiu-se  was  extended  2ti7.4 
feet  by  brash  mattresses  100  feet  wide  loaded  with  stone.  There  were 
used  in  this  work  2,709.35  square  yards  of  brush  mattresses  and  382,38 
cabic  yards  of  stone. 

Soitth  jetty. — The  shore  end  of  this  jetty  is  located  on  Amelia  Island, 
■bout  5300  feet  east  18='  south  from  the  eastern  bastion  of  Fort  Clinch. 
,  Tt%aa.  this  point  it  extends  seaward  a  distance  of  10,062.48  feet,  meas- 
ued  along  the  axis  of  the  work.  l<'rom  the  initial  poiut  it  runs  as  fol- 
Imra,  viz: 

Fcot. 

.Sngie  1,  »Ht, 2,041.63 

Bhie*  3.  north  e^^  32' east .'),<i25.37 

Bmm  3,  north  6S^  32' east JOO.OO 

Bange  *,  north  71=  32' east 400.00 

JtaBKe  5,  north  78=  32' east 400.00 

■wake  6,  north  Tff"  32' eset 400.00 

iwge  7,  north  80=  2^  wwt 400.00 

-fc«ip  8,«orth  81"  ewt :»5.48 

In  a4ldition  to  the  foundation  course  a  second  course  3,907.9  fi-et  in 

lengtb  extends  seaward  along  the  second  range,  beginning  at  a  point 

•17.7  feet  from  the  intersection  of  the  first  and  'second  ranges. 

■  'ttte  mattresoes  of  the  foundation  cotirse  vary  in  witlth  on  the  first 

ife  ftxHD  40  to  60  feet  and  on  the  second  range  from  50  to  100  feet. 
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tended  its  terminal  fiicilitios.  From  informatitm  deiivcMl  fmin  tln» 
owners  of  the  principal  mines  it  ia  estimated  tliat  tlie  animal  sliipinrnts 
of  roek  will  ajSTgregate  about  .S()0,0(KI  tons. 

The  Mallory  line  has  two  steamships  per  week  plyin*^  het ween  I'er- 
nandina  and  New  York,  which  carry  annually  about  151,000  tons  <if 
freight.    Fifteen  steamers  per  week  ply  between  Feruandina  and  loc'al 

eoastwise  iK)rts,  and  a  lar^e  fleet  of  foreign  and  coastwise  vessels  is 

engajred  in  the  commerce  of  this  port. 
In  1891,  the  shipments,  foreign -and  coastwise,  amounted  to  205.410 

ti^n?,  Talned  at  f  2,480.527,  and  the  receipts  bv  water  were  54,900  tons, 

Talned  at  63,938.fKK).  ' 
It  is  estimated  that  during  the  year  1802  the  shij)inent  of  phosphate 

rock  will  be  double  that  of  1891.    During  the  first  live  months  of  1S!»2, 

from  January  1  to  June  1,  there  were  sliipi>ed  52.188  tons,  while  tlie 

Bhipment  during  the  entire  year  in  1891  amounted  to  52,428  tons. 

Port  of  Femandina,  Fla. — ShifimenU  and  receipts,  1891. 


ArticlM. 


SHIPMEim. 

r«OriCB: 

Icmbcr ........fret.. 

I%<-»^pii.-ito  rcM-k tuns. . 

r.uni>»r fpc't.. 

'.ortiiD  <iieri5i!.iQi]) ,. balt*9.. 

Itwin barrel.'*.. 

Spirits  of  tnri»»Ti t  In^ do 

U^.  Khin^le^.  Tni\*.  ami  niiBcellaneoiu tons.. 


Qaantity. 


9.940.975 


20, 6fi7 
52.42S 


57,430.5?«f>  .     119.45S 

■  k'o  •  Oil  '*.• 

2:t.2(l0  , 
4,421  ' 


Total !    200,440  |    2.4J»G.r.27 


RECEIFTB. 

|!*<*^Iru]« ton.^ 

gtoii* do 

*JiCFUiai-*.n« 

Total 

AtX^v^jt/ii 


3.4H1 

774 

6,  fHK) 


Value. 


f149,11.S 
rt2'.».  IHG 

t.-if.  Mil 

i»;.4rj 

(.*■)  ii'i 

:'.i4.  »•..".<) 


I 


7.  ?Ai() 

4:j.«"" 

4.C«<» 


2G«).  34U 


2 19.000 
1.4iy  <«.'U 
2.  ^^^  ». ''lM) 


0.  4Jt.:c7 


MISCELLANEOUS. 

» 

This  work  is  located  in  two  collection  districts,  thft  north  .j<*tty  bfjnir  in  tlio  ili^- 
trittof  St.  Mary,  Ga.,  and  the  south  jetty  in  thcatof  Fornandina,  Flu.     r»Tii:milin:i. 
.    Fla.,  i^  the  n*»afe.<»t  jiortof  ontry.     Aiiionnt  of  duties  collcrtcclin  l.s'U,  iioiit^     Aiinli;i 
Light  U  nearest  li^nt-house  and  Fort  Clinch,  Fla.,  the  m-arest  Tort. 

SiDoe  the  existin^if  project  for  improving  CunilM^rlaiid   Soniid    was 
'  adopt^l,  the  following;  appropriations  have  been  made  for  this  work: 

!   Bj  act  of  Conffn'«<s  approved — 

Jane  14,  1>»><0 :^:;»».«Min 

March  3,  1881 ](••».  o«m) 

Aajjust  2,  i>W2 TiM.  «M»«» 

Jaly  .5.  !>«<  1 T...  <  < " > 

A  n  jTUfct .") ,  1 85*8 1 1 L' . :.  •  H ) 

An jsnwi  1 1 ,  1 8>*8 ll -J . : . « •<) 

;septeniher  19,  1890 irj.:.«H» 

Total :.!•_'.  :.(H) 

The  total  exi)enditure.s  to  June  oO,  1S92,  includinjr  all  oiiistaiuiinjr 
Iwbilitiej*,  were  850n,r»24.08. 
It  l<  propo.S4!d  to  expend  th«  funds  available  and  any  rmi<U  tlia!  may 
'  become  available  doi'ing  the  year  in  expending  and  raiding  tlu*  norih 
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jetty,  the  work  to  be  done*  in  aocordanoe  'irltit  tbBterlao 
March  11, 1801. 

The  appropriatioDB  heretofore  made  have  been  eotirelT 
to  an  eoouomical  and  advantageous  proseontion  of  the  work 
ment.  The  most  aatasfactorf  resolts  canjiot  be  obtained  \n 
tores  the  next  fiscal  year  of  less  than  $1,000,000. 

Mono/  atatematt. 

Jnlj  1,1891,  b&lanoe  Doexpended ^ 

June  30,  1892,  amount  expended  daring  flsoal  faftr 

Jnly  1, 1693,  balance  unexpended 

Jnlf  1,  1892,  oatatandingliabilltiea.... 

Jnlyl,  1892,  balance  avkllable 

Amount  appropriated  by  act  approred  Jnl;  ISy  1892 

Amount  available  for  fiscal  year  ending  June  30, 1893...... 

{Amount  (estimated)  required  for  completion  of  existing  project  - .. . 
AmoQDt  that  oau  be  profitably  expended  in  fiscal  year  utdlng  JaiM 
Submitted  inoomplUnoe  with  requirements  of  seotlons  3  of  ziveranc 
harbor  acts  of  1866  and  1687. 


COMHKRCUI.  KTATmiCB. 


Fortign  porta. 

Tht. 

sueli. 

Foreign  Te»«l.. 

Ko. 

Tom. 

Crrw. 

?(o. 

Toil.. 

Crew, 

So. 

Ton.- 

Cr.«. 

Ko. 

117 

ll-TM 

4  ID" 

47 

^^ 

743J 

13B 

iEM 

1IU.HII 

3,3W 

IB 

B.17i 

IM 

St 

17,«H 

4W 

2W 

.,. 

4im 

.J 

i^^ 

„ 

■••" 

U      S,  4UT 

m 

w 

:ii^ 


•*<* 


•^t 
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vriralM  and  clearancet  of  vessels,  and  commerce,  at  Fernnndlnaj  F7a.,  e/c— Contiiiucil. 

COMMKRCE. 


Year. 


76. 
•  i . 

» 

Jl.. 

a.. 

a. 

5.. 

! - 

7. . 

*.. 

».. 
II  . 


Ynliie  of  exportft. 


Foreign.     Cuciatwifie. 


9209.791 
1.-Ji5,076 
:^10.225 
!!48.04)0 
•275. 470 
•J57. 780 
2JL*.  100 
'J9-J.  4(N) 
'J4«.  'ifW 
17:;.flOO 
214. 7J6 
191,595 
2M.  900 
175. 150 
»2.).  080 
474^,  475 
778.251 


$1,119,979 
1, 170  240 
676.8,>5 
7ft»,  007 
921.  :tR8 
GC7,i>92 
1.0C4.:t94 

1,  :t42. 421 
2. 573.  010 
1. 104. 402 
2.1.U541 

2,  ^3.  W>0 

3,  WK),  om» 

2^5iK),  (KH) 
37970.  IJW 
2,245,75.} 
1,708,276 


Valni'  of  liii|K)rtx.      ,  i 
..  _                  .    _        T<»t:il  coin- .  DiitM's  c«l- 


$14. 304 
46. 170 
19,304 

8,142 
11,038 

3,076 
11, 791 
45,792 
11,  'J2ii 

l.ft74 

4,180 

5«.K) 

23,890 


$7,-i5, 718 
1, 13l.urr2 
1.146,3(» 
172, 234 
1. 300,  432 
1, 3(t5, 857 
1.780,546 
7,  ."S-W,  5>« 
2.  262,  7,55 
1.7:JH.62<»  1 
1.5<r2,&44  , 
1, 625,  UOO  I 
2.00ii.<NiO  I 
050,  (KM)  , 
3, 150.  UO<l  I 
4,997,683 
2,938,(K)0  i 


$2,089,702 
2, 57:{,  827 
2,152.747 
1, 901. 983 
2, 568.  WH 
2. 2m.  4i>5 
3, 104.  K.il 
3,217,2«H 
5, 095.  504 
3, 078.  556 
3. 855.  ».il 
4,«HM),  1H5 
5.  7'*).  K56 
3, 325. 1511 
7,440.701 
7, 732. 813 
6,424,6:57 


$1,817.84 
2.181.40 
2, 370. 00 
2.  (»90.  iH) 
3. 424. 00 
7, 808.  OO 
8. 18:1. 00 

36. 51*0. 00 
5.  5«I6.  «»0 

1.:i:m.<hi 

1.451.28 
808.00 
3, 400.  (K) 
4,  OTtH.  06 
4,712.40 
7, 335. 3:! 
None. 


^apt.  O.  M.  Carter, 

C<wj>jf  of  Enifineers,  U.  8,  A. 


James  A.  Pixk. 

Collector, 


rirah  and  clearances  of  vessels,  and  commerce,  at  St.  ATaryft,  Ga,,  from  January  /,  1S79, 

to  December  31,  lilOI, 

AREIVED. 


Coai»tvrieo. 


Foreijjn  portn. 


Le-.«r. 


I     Amoriran  >-»•.•*-«']■<. 


F«»roi;_'n  v»-.-nsi'1s. 


Total. 


y.-. 

Ton^. 

f  r. -.v. 

No.  1 

Toii^. 

Cr. 

-V.  1 

No. 

'loilH. 

<  rt'W. 

No. 

T.m..      ( 

'n  \v. 

!? 

.'.': 

l'".  77:1 

.11  ■» 

'  1 

•J  -MIT  1 

.'1  ' 

14 

r,.  i.M 

14:; 

1  •• 

24.  2:1 

■i7r) 

t'    . , .  ,  . 

'■'■•: 

■■*  '••^J  ■ 

J-  ij 

r.ii4  i 

17  . 

]«-. 

0,  4'(9 

].s.-, 

49, 

If".  (■.>."> 

4'i4 

■  1 

'i  .  .  •  •  •  • 

•r     1 

T.r.ii  . 

IV. 

♦^  1 

2.  1!U   ' 

,^.4    ! 

•J'. 

1 1 .  'J- J 

L".»0 

:.;; 

21.  :;■.'! 

:..  0 

J>s 

i-  .-■■4  ' 

1:>|J  . 

1 

I.     1 

:{7l  . 

'    1 

17)  1 

;'..  Tl'.i 

14»; 

44 

M'.,  .'•'.«'* 

:".47 

i' 

-•»■< 

i»  yy'i 

].rj  . 

],-J>t7  ' 

•J4   1 

0   ' 

•J.  irj 

•44 

*  1  ■■ 

12. '.•12 

27.0 

4     

■  - 1 

\\  j'li 

•.'■J4    : 

\>:\\\ 

«  1 

0 

•J.:;.' 4 

.11 

:;ri 

14.  M.:,   i 

2'."> 

G 

;•» 

1  ;  "tJ 

>it    1 

:\\\\\  1 

«  , 

r.  1 

■J.  <»_'S 

''•J 

41) 

ir>  Jl".''.  ' 

■  i'l 

J 

J" 

7.  ""J 

]4'« 

:{_M 
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6 
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.'»ii 
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■  ■ 
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'  1 
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1 .  :■.(;-, 

::<; 
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4-:t 

-S 

•"■  1 

•_■;.  III..I 

:.!■) 

0  1 

H,  r»7r> 

70 

]l 

r>  '.71 

l.n 

s» 

:;.!.  1  j»; 

7i:{ 

.4.1     ..... 

:!* 

:'i.  /> 

;.'» »  1 

'^  1 

'J.'l.-..^   ; 

4."» 

7  , 
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r,f< 

.-.2 
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-T 

4t 

!  -.  ">, 

If.,  .4 

1 

:5:;o 

i 

KV 
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2 

i 
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1 

■J" 

47 

1 '.».<■.:..'. 

:;7.o 

CL 

R  KD. 
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1 1  ■ 
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1 
:;7.< 

10  ' 

:<.r,77 

1 

1 

14 
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n:'. 

1 1 

2."  '•'■. 

c.-.i 

aj 

■  1 

-   1,.^ 

.J,,  J 

1. 1.".'»  ! 

•J7 

IJ 

4.'.'7'i 

1  L' 

1.'. 

1'.  Ill 

:;i'.l 

>]. 

J  J 
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i.v. 

7  ' 

:{.  >••_■ 

li-s 

>iii  ' 

11',  4<;.': 

•  ■      !■  • 
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.  i.^ 
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fc 

'« 

:•'.  .'.1 

!'.*♦;  1 

1,  .""w  ' 

. '.'  • 

IX 
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it:. 
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ia 
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2\ 
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!'.» 

•; 
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.".7   1 

4-1 
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Mil 

v. 

;■■ 

i:. -'ij 

'l<y 

1, 1I«-. 

LTi 

1 

1.  .'-ii'i 

p.: 

17 

].'.  ."  : ! 

:i7 

fc 

■h 

7.  A-;j 

14.1 

•J.  ML' 
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."i 

I.  •■!'■ 

i;» 

:{" 

1  !.  'Jl' 

2  ill 
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. . 

4J-.   1 

'.» 

>? 
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iJi 

•_■;.  i>i.'i 
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Arrivals  and  clearances  of  vessels,  and  commerce,  at  St,  Marys,  Ga.j  eio, — Continued 

GOMMEKCE. 


Yoar. 


1870 

18X1 

1SS3 
1S44 
1865 


Valiio  of 

$82, 401 
70,411 

149.  'SSA 
47,  !il« 
26.«0"J 
1-J.r)17 
27,  IU7 


Year. 


1887. 
1888. 
1889. 
1890. 
1801. 


I 


ValiMol 
exports. 

$36,n 

428,  M 

212,011 

343.411 

87,M 

32iM 


Capt.  O.  M.  Caktkr, 

Cur2ts  of  Engineers,  U.  8,  Am 


Wli.  A.  Whitk,  . 

CoUector.. 


N  10. 

REMOVING  SUNKEN  VESSELS  OR   CRAFT  OBSTRUCTING  OR  ENDAKGEB- 

ING  NAVIGATION. 


UNKNOWN  WRECK  IN  SAVANNAH  HARBOR. 

On  Xovomher  28, 1891,  in  dredging  a  sand  lamp  which  hndfonnod 
in  the  cliannel  opposite  the  Savaunali,  Florida  and  Western  Bailway,ia 
Savannah  Harbor,  the  dredge  encountered  a  wreck  having  over  its 
de])th  of  13.4  feot  at  mean  low  water.  It  appeared  to  be  the  wreck  ol 
a  large  sailing  vessel  and  could  not  be  removed  by  the  dredge.  It  lay 
nearly  in  the  middle  of  the  river,  on  the  edge  of  the  channel,  and  wn 
a  dangerous  menace  to  shipping.  Its  removal  was  authorized  on  De* 
(•ember  1,  1891,  by  the  Secretary  of  War,  and  the  sum  of  $500,  whidi 
was,  on  December  19,  1881,  inereased  to  $850,  was  allotted  for  tbatpov: 
pose.  Proposals  for  the  removal  of  the  wreck  were  iisked  for  by  ciiott 
lar  letter.  The  proposal  of  ISIr.  Jacob  Paulsen,  of  Savannah,  Qm^ 
bearing  date  of  Deeemb<T  iry^  1891,  agreeing  to  remove  the  wreck  !!(■ 
§709,  being  the  lowest,  was  accepted,  and  the  work  was  begun  onJaa^ 
uaiy  21,  18!L*.  One  dredge  and  a  force  of  seven  men  were  employedj 
All  j)arts  of  the  wreik  that  could  not  be  removed  by  the  dredge  aloni 
were  biukcii  up  by  dynamite*,  which  was  exploded  on  the  bottom.  Thl 
greatest  charge  exploded  at  any  one  time  was  00  pounds.  In  all,  43( 
l)ounds  of  dynamite,  10  i)er  cent  nitrogl^'ccrine,  were  used.  The  wot! 
was  coini>h*tcd  on  February  19,  1892,  all  portions  of  the  wreck,  to  I 
dej)tli  of  20  feet  l)elow  mean  high  watcT,  having  been  removed. 

WRECKS  IN  DARIEN  RIVER  AND  THREE-MILE  CUT,  GEORGIA. 

On  July  14, 1891,  the  mayor  and  many  citizens  of  Darien,  6a.,  pn 
seiited  a  i)etition  praying  that  the  WTcok  of  the  st-eam  lighter  MolUm 
then  lying  in  the  main  channel  of  the  Darien  River,  opposite  Genenli 
Cut,  (ieorgia,  and  menacing  navigation,  bo  removed.  This  petition  wai 
transmitted  to  the  Chic^f  of  Kngineeis,  U.  S.  Army  with  the  reeommJen 
dation  that  -i^l.^O  be  allotted  jbr  thex)urpose  of  making  an  examinatioo 
This  w  as  granted,  and  the  examiuatiou  was  made  during  the  montlM 
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Angast  and  September.  It  being  difHcnlt  to  make  a  aattofbetory 
aitra  examinittion  ol'  thu  wreck  by  suutidiiig,  the  serrioea  ^  a  direr 
re  tbetefore  obtaiued.  The  wreck  w&&  found  to  b«  that  of  a  vouel 
iMit  ISO  feet  lung  and  from  20  to  25  feet  beam.  It  Vins  deeplr  embed- 
9  in  tb«  nmd,  lay  directly  iu  the  channel,  and  liad  ovar  it  a  depth  of 
i  feet  at  moaii  low  water.  A  number  of  pieces  of  rotind  timbw  had 
Iced  oQ  it.  It  was  so  deeply  embeilded  iu  the  mud  tliat  it  muTdUD- 
It  todc'termiiie  its  exact  cbaracter;  bnt.  it>VH8  reported  to  be  the  rfr 
lins  or  the  steamHatiVoIton.sntikduriug  the  latter  part  of  the  olTflvar. 
le  poeition  both  of  the  wreck  and  of  the  river  channel  had  ohaoeed 
w«  then,  and  what  could  be  formerly  avoided  by  a  veMel  iras  in  Jmy 
Bt  directly  in  the  river  channel  and  coDstitutedadaugerooi  obltnio- 
)litoiiavi^tiuD.  It  was  estimated  that  this  wreck  could  be remofed 
r  »1,100. 

Ad  BxaminatioQ  was  also  made  of  a  wreck  near  the  mouth  of  Threo- 
ile  Cut.  This  wreck  wae  aboat  100  feet  long  and  20  feet  beam,  and 
r  fiagonally  aerou  the  month  of  the  oat,  a  part  of  It  b^g  exposed 
thnr  water.  It  was  the  remaiits  of  a  steamboal^  name  mJcnom, 
Mrtad  as  bofned  and  sunk  at  that  point  about  fifteen  yearabeftne. 
%  VIS  estimated  that  its  removal  woold  eost  $660,  and  it  was  reoom- 
Miad  ttat  $1,760  be  aUotted  fi>r  the  removal  at  botii  obstmotiona, 
■A  reoommen&ttoB  was  approved  by  the  Seoretuy  ofWaron  Se^ 
pbcr  lA,  18KL  Formal  blw  were  opened  on  ITovember  S,  1S91,  and 
iBMBtnet  fiir  dofaig  Oe  work  was  awarded  to  Mr.  OharleaW.  Johns- 
%  af  Lewes.  Delaware,  fi>r  the  sum  of  tlitfO,  that  beingthe  lowest 
nad  he  being  a  responsible  Iridder, 

naslialraetions  wero  removed  by  breaking  them  up  with  charges 
^kjaqplosivefl  and  then  removing  the  pieces  by  hand.    The  out^ 


W*V*di 


fi)  A  small  sloop;  (2)  two  small  row  boats;  (3)  diving  outfit  com- 
ete;  (4)  1,U50  pounds  of  Atlas  jrawder,  grade  0.  The  work  resulted 
the  complete  de.stnietion  and  removal  ol'  the  wrecks.  The  removal 
the  wreck  of  the  steamer  St.  Mattheics  was  begun  December  3  and 
mpleted  December  7, 1891.  Six  hundred  and  fifty  pounds  of  powder 
Bre  used  and  all  material  was  removed  and  deposited  in  the  marsh. 
Dthing  of  any  value  was  found  on  the  wreck.  The  work  of  removing 
t  wreck  of  the  steamer  Motion  was  begun  December  S  and  completed 
Bcember  18, 1891,  the  wreck  being  entirely  removed.  Four  hundred 
nnds  of  powder  were  used.  Kotbiug  of  any  value  was  found  on  the 
nek.  All  of  Mr.  Johnston's  work  was  quickly  and  satisfactorily  exc- 
ited. 


Sam*  uid  addrHi 

of  bidder. 

Price. 

Ckutew 

By 

tp^ 

G. 

»a,4i)o 

ii^^--^ 
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N  II. 

[rrintcil  in  IIutiHo  Kx.  Duc.Ko.  62,  Fil'ty-M>cuncl  C<>nj;re«s,  flnt  Bossian.] 

PHKMMIXAKY  KXAMINATIOX  OF  TIIK   IXSIDK  KOT'TE  BETWEEN  DOl 
AM)    Snl'KLo    jSAI'KU)],   GKOUGIA,   WITH   A   VIKW   OF    MAKING  TJ 
fcJAMi:  NAVlGAHLi:  FOli  SEAGOIXG  VK^^SKLS. 

United  States  Engineer  Office, 

Savamtahj  Ga.,  November  35^  1890. 

Genkral:  Til  (•oiii])liance  with  Department  letter  dat^id  Septeml 
L*(),  1S!M>,  I  lijive  tlie  honor  to  snbniit  the  foHowing  report  of  a  pwlii 
inarv  <'\jiininiition  of  "the  inside  ronte  between  Dobov  and  bapd 
(ia.,  witlj  a  view  i\\'  making::  the  same  navij^able  lor  seafi^oing  vesswj 

Tlie  navit-ablr  (1(M']» -water  route  from  the  Altaniaha  Kiver  to  tbe 
is  a<'n»ss  Doboy  r»ar,  wliit-h  has  slioah'd  about  3  feet  siuee  lSG8,itspi 
(*nt  maxiniuni  niraii  low-water  depth  bein^? about  11  feet,  whieh  isinw 
fuiiMit  for  the  demands  of  eommeree.    Its  improvement  was  not  reooB; 
im'ii(U*d,  howrvcr.  on  aeeount  of  the  [jreat  eost  thereof. 

Tlic  eiitrancr  to  Saprlo  Sonnd  is  one  of  the  best  on  the  South  A|j 
lantic  coast,  and  tlMM)])jert  of  tlie  i>ro]»osed  ship  channel  between  DoM 
and  Sa])elo  scaiiids  is  to  allord  an  outk't  to  the  sea  for  the  conuueice  j| 
the  Altamaha  lJiv«*r.  i 

The  ])resent  and  prosjiective  demands  of  commerce  interested  in 
pn»posed  i'(»nte  are  jriven  by  me  in  a  re])ort  upon  a  "  preliminary 
illation  from  Dob^y  IMand  to  Doboy  Ihir,  Geor|;ia,'' made  Dccemberj 
1S.SII,  and  ju  luted  as  i)art  of  Appendix  N  10,  Annual  Beport  of  the 
of  Kniirineers,  1SS7.    The  conditions  have  not  sensibly  clianged 
tliat  report  was  writtc'u. 

A  project  which  aims  at  seeming  a  mean  low-water  depth  of  12 
between  Doboy  and  Darien  has  already  been  approved  by  Conj^ 
audit  assumed  that  the  same  depth  between Doboy  and  Sapelo  80i 
will  satisfy  all  of  the  lecjuiiements  of  commerce  at  that  locality. 
obtain  this  will  reijnire  the  im])rovement  of  Mud  River  and  Noj 
Teakettle  Creek,  or  the  cutting  of  a  channel  fi*oin  North  Biverto  Ok 
or  New  Teakettle  Creek,  'i  he  projxised  route  also  forms  a  part  of 
inside  ronte  between  Savannah,  (i a.,  and  Feruandina,  Fla..  aud  to 
extent  is  worthy  of  imjn'ovement.  AVhcther  or  not  the  locality  is 
of  improvement  to  the  extent  contemplated  wiU  depend  ujion  fhe 
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cortandthe  pwbable  co.st  o(  iimintenauco.  Tlie.se  can  not  bo  doter- 
Biiiid  with  any  decree  of  accuracy  witliout  a  detailed  survey  and  a 
thoiniitih  iuvestifjfatiou  of  the  tidal  conditions  in  the  locality. 

lam  i>f  the  opinion  that  MH-h  a  .survey  should  be  made.     Its  cost  will 
be*l.:;iMi. 

Wry  respectfully,  your  obedient  .servant, 

O.  M.  Cautkr, 
Firnt  Jjient.j  Corps  of  Etujiiictrs. 

Brig.  (u'lj.  Thomas  L.  Casey, 

i!h}*  f  of  Eivjinf.ers.  l\  *Sfc  ^4. 

■Thrini;rli  Cnl.  Wni.  P.  Craighill,  Corx).s  of  Engincer.s,  I)ivisi«»u  Engi- 
leer.Southca.^t  Divi.sion.) 

[First  iiiilurdciuent.] 

U.  S.  Engineer  Office, 
Baltimore,  Md,.  Xorembvr  i*s,  l^iOO. 

Pu-ijiKt fully  submitted  to  the  Chief  of  P^ufrineer.'*. 

Livii^w  i»f  tin*  fa<'ts  and  reasons  .**et  forth  in  the  jeport  of  Xovembcr 
i5.1*iiHi.  by  the  local  engineer,  and  from  my  ownjiersonal  kn(»Nvh(lgc.  1 
tBioftlii*  n[iinion  that  the  inside  route  between  Doboyand  Sapclo, 
fei.,  is  worth  of  improvement  .so  far  as  it  is  a  part  of  the  in>;id*»  loute 
iK'twivii  Savannah  and  Fernandina,  but  the  question  <»f  its  wortliincss 
ftfiiupiovcuMMii  to  a  greater  extent  can  not  be  determined  Avithout  a 
ielailed  s^urvey. 

Wm.  r.  CuAir.iiii.L, 
Colonel,  Corpn  of  Emjhuxrs, 


SrUVEY  OF  TJIE  INSIDE  ROUTE  BETWEEN  DOHOV  AND  SAPELn.  (.'KOl?- 
eiA.  WITH  A  VIEW  OF  MAKING  THE  SAME  NAVK.iAHEE  I'Oi;  Si:.\(;()ING 
VE5.SELS. 

United  States  Engineer  Offici:. 

Savannah,  (Ja.,  Oviolur  'u  I'^'fl, 

General:  In  accordance  with  the  rcquu'enuMits  of  .section  17  ot  the 
river  and  harbor  xm'X  of  September  10,  ISOO,  and  instructions  from  tlic 
Chief  of  En;jineers,  dfited  December  3,  18110,  I  hav<*  tli«*  honor  to  sub- 
Bit  herewith  my  report  upon  the  survey  of  tlie  •*  inside  ront<'  between 
I^>l>.»y  and  Sapido.  (la.,  with  a  view  t^»  makin;4:  the  same  navi^^jiblr  for 
seajjiiing  ve.ssel.s,'*  together  with  a  project  for  its  improvement  and  an 
eittiniate  of  the  cost  (»f  the  same. 

A  brief  description  of  the  aim  of  thepropo.**ed  imi)rovemeiit  and  some 
faints  relating  to  its  commercial  importance  are  given  in  my  rejuut  upon 
the  preliminary  examination  dated  November  i*"),  hSOO,towhicii  1  re>pe<t 
fully  refer. 

The  survey  of  the  route  was  made  under  my  <lireeti(»n  in  April  and 
May.  1S01.  by  Mr.  George  \V,  Brown,  assistant  englneei*.  To  bi>  nport, 
ila!«Ml  Sejitemlier  ."i,  ISOl,  which  i.s  appended  lu'icto,  refi-rrnc**  is  lu.ub* 
f'H  d»*rai]s  roneerning  nu.'thods  and  resnlts. 

The  navigable  shii»chanmd  fnnn  the  Altamaha  lIiv(M*1o  tln^  <e:i  is  over 
r)o])fiy  l»ar,  which  has  shoaled  about  .'5  feet  sin^-e  jsiis,  iliere  bcMii..;  al 
pfe.'Jent  a  mean  low-water  <*hanncl  about  II  fe<*t  in  d<*pth.  Tlie  mean 
raii^nf  of  tide  is  7.-  feet,  but  the  usual  ocean  swell  on  the  l)ar  renders 
therimt4*  impracticable  at  mean  high  tide  for  vi^^sels  drawing  more 
ttau  17  feet.    Tliis  is  iusuIUcient  for  the  accoiuiuoilatiou  of  any  except 
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coasting  and  the  smaller  class  of  tbreijjfn  vessels.  Deep-draft 
load  at  St.  Simon  or  Sapelo  Sound,  to  which  iM)ints  the  lumber  from  Hm 
Alt^xniahaKivcris  towed  ordriftcd.  The  object  of  the  desired  improT»^l 
ment  is  to  allow  all  vessels  to  load  at  Doboy  or  Darieu,  which  wonkT! 
avoid  the  expense  at  prosont  incurred  in  towing  to  Sapdo  or  St.SiiiiOBg 
A  projecft  which  aims  at  seeming  a  mean  low-water  depth  of  12 
between  Darien  and  i)o).>oyhas  already  been  approved  by  the 
tary  of  War,  and  Congrc.^s,  by  act  of  September  19, 1690,  appropriate^ 
$1^5,000  for  inaugurating  the  work  of  improvement. 

The  entrance  to  Sapelo  Sound  is  one  of  the  best  on  tlie  South  Abj 
Ian  tic  Coast,  there  being  a  depth  in  the  navigable  bar  channel  of  al 
18  feet  at  mean  low  water.    Sapeh)  Sound  is  connected  with  Dol 
Sound  through  Mud  Eiver  and  Old  and  New  Teakettle  Greeks, 
usual  route  being  through  Mud  River  and  the  New  Creek. 

The  opening  of  a  chanliel  12  feet  deep  at  mean  low  water  betw( 
Doboy  Sound  and  Sai)elo  Sound  would,  with  the  completion  of 
pi-oject  for  impro\^ng  Darien  Harbor,  make  such  a  channel  contini 
between  Darien  and  the  sea. 

The  mean  tidal  range,  as  approximately  determined  by  the  limit 
number  of  observations  taken  during  the  survey,  is  7.51  feet  ia 
Itiver  and  Teakettle  Creek,  and  7.62  feet  in  Front  River.    This,  withi 
depth  of  12  feet  at  mean  low  water,  would  make  the  channel  available ' 
vessels  drawing  from  18.5  to  19  feet,  which  draft  is  ample  for  the 
ent  and  i)rospective  commerce  of  Doboy  and  Darien. 

A  study  of  the  r(>sults  obtained  by  the  survey,  in  connection  with 
l)roposi»d  im]»rovenient,  shows  that  only  two  routes  are  worthy  of' 
sid(»ratioiK  viz,  through  New  Te;ikettle  Creek  and  Mud  River, 
through  N**w  Teakettle  Creek  and  Trout  River  by  means  of  a  cat  thromgii' 
th<'  narrow  niaish  separating  them.  ' 

in  New  Teakettle  Tirck  there  are  three  shoals  on  which  the  depth 
jit  low  watei"  i"^  less  tliaii  12  feet.  Starting  from  its  southern  end,  the 
Ihst  is  1.(100  IV-et  lon.u  and  would  re(piire  an  average  cutting  of  1.3  tfeot 
to  vv,\r\\  a  uiiiroiiij  (Ifpih  ot'  V2  j'eet.  The  second  is  800  feet  long,  the 
a\era.ue  depth  ofeutlini;'  n'lpiin'd  being  1.3  feet.  The  third  is  8(W  feiel 
Ion;;'  and  re<piire>  an  aM'ia^e  deei>eiiing  of  1.7  feet.  For  a  channel  250 
leet  wide,  the  volume  of  dred.uing  lequired  in  !New  Teakettle  Crod 
would  amount  to  about  LM.tMlo  eubie  yar<ls.  Through  ^lud  River  then 
is  but  one  jihu'c  where  the  low  water  depth  exceeds  12  feet,  andtliatil 
only  a  lew  hundriMl  feet  in  length.  At  many  ]>laces  a  deepening  of  fTOO 
7  to  1>  feet  would  be  n-tpiired,  the  average  deepening  over  the  wholf 
distaiu-e  being  5  leet.  The  IcMigth  of  the  cut  needed  in  Mud  Bivei 
would  be  LM,r)00  feel,  and  the  volume  of  material  requiring  to  be  drcilged 
would  amount  t^>  .V.M.OOO  eubie  yaids.  ]Mud  River  is  of  excessive  widtl 
an<l  a  driMlged  cut  in  the  soft  and  yiehling  material  composing  itsbot 
torn  would  not  nmintain  its  dejjth  without  the  construction  of  an  ex 
tensive  system  of  eontiinting  works  to  conline  and  direct  the  tida 
eurr<'nts  throuuli  the  ehannel.  Sueh  a  system  would  require  the  eon 
struetiim  of  .'>«). 0()o  leet  of  >purdams  and  training  walls  in  water  a verag 
ing  about  .'»  feel  in  depth  at  mean  low  tide.  These  works  should  1m 
raised  t«>  mi<l-tide.  and  slmuhl  have  a  broad  foundation  to  insure  sta 
bility  on  the  yi«'lding  niat<  rial  eomp<>.ing  the  river  bottom. 

Kstimatiiig  the  eos.  of  dr<'dging  at  -5  cents  per  cubic  yard  in  place 
of  log  and  brush  mattl'es^es  af  75  <eiits  jier  square  yard,  of  brush  fas 
cines  at  .$1  per  eubie  yard,  of  ripraj)  stone  at  j?^).oO  per  cubic  yard,  am 
of  oyster  slu'lls  al  IM)  eents  j)er  cubic  yard,  the  improvement  of  this  roat^ 
would  cost,  in  round  nund)crs,  §510,000. 
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md  route  proposed,  viz,  tlxrough  New  Teakettle  Creek  and 
r,  crosses  Mud  Elver  nearly  at  right  angles  to  its  general 
ben  cuts  through  a  strip  of  marsh  2,400  feet  wide  into  a  deep 
eenMud  Biver  and  Front  Eiver,  follows  this  creek  1,000  feet, 
hrough  another  strip  of  marsh  1,400  feet  wide  and  reaches 
;r,  in  which  are  found  low- water  depths  exceeding  12  feet 
:  the  whole  di3tance  to  Sapelo  Sound^  except  at  one  point 
38d  800  feet  long  would  require  deepening  by  not  nH>re  than 

?eiikettle  Creek  the  same  amount  of  dredging  would  be  re- 
)r  the  first  route.  In  crossing  Mud  River,  a  cut  2,300  feet 
ui  average  depth  of  9.2  feet^  would  be  required.  The  total 
le  cut  across  tne  marsh  between  Mud  Kiver  and  Front  Eiver 
,800  feet,  with  a  depth  of  19  feet. 

,  channel  250  feet  wide  at  high  water  would  require  the  re- 
Iredging  of  695,000  cubic  yards  of  material.  Mud  Eiver 
losed  by  a  dam  rising  to  3  feet  above  mean  high  water  and 
:  east  of  where'it  is  to  be  crossed  by  the  proposed  new  chan- 
event  settlement  the  dam  should  have  a  foundation  course 
brush  mattresses  80  feet  in.  width  and  Should  be  brought  up 
V  water  by  successive  courses  of  fiiscine  mattresses  loaded 
»  stone.  Above  mean  low  water,  stone  and  oyster  shells 
d  be  use<l.  A  small  amount  of  oyster  shells  may  also  be  ad- 
]y  used  for  loading  the  matti'esses,  as  a  more  rapid  shell 
lid  thus  doubtless  be  developed. 

t  spurs  between  the  mouth  of  the  creek  and  the  angle  in 
dam  are  provided  for.  A  siU  course  of  log  and  brush  mat- 
3et  wide  and  loaded  with  oyster  shells  and  stone  should  ex- 
y  across  Mud  Eiver  on  the  western  side  of  the  proi)osed 
i'or  250  feet  from  the  southern  shore  this  dam  sliould  be 
pan  high  water  to  train  the  ebb  flow  from  New  Teakettle 
e  diiection  of  the  new  channel. 

L  lying  between  Mud  Eiver  and  Front  Eiver  should  be  com- 
irated  from  the  former  by  a  closing  dam  rising  to  3  feet 
i  high  water.  It  may  eventually  be  found  necessary  to  pro- 
ortion  of  the  shore  of  Front  Eiver  and  to  build  a  short  train- 
jar  the  entrance  of  the  new  cut,  but  this  work  is  not  pro- 
1  the  estimates. 

ate  based  on  the  prices  assumed  for  the  first  route  places 
the  improvement  of  the  second  route,  in  round  numbers,  at 

ible  that  a  narrow-dredged  cut  would  be  enlarged  to  the 

imensions  by  natural  scour,  but  as  there  are  no  deep  i>ock- 

the  excavated  material  thus  removed  would  be  deposited 

iiry  to  the  channel  this  is  not  recommended. 

oute  might  be  developed  by  way  of  Old  Teakettle  Creek  and 

r,  but  this  is  not  recommended. 

92 82 
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ESTIMATES. 

N«w  Teakettle  Creek  mod  Und  RIt«e  : 

Dredging  615,000  oablofirde,ktSoaitM...' ^... |U| 


H»ttiwMe,  243,060  •quanyud^fttneeDti—.- in 

'"•one,  33,100 cnbie /uda,  at48^  ..  — 

Total.. 


fitone,  33,100  cnbio  yarda, 
'   11>,a0^oabic 


Oyater  ahelto,  30,000  oabie  ywdi^  at  9D  eauta . . 

Total .' 

Engineering  atid  contiiigenciea,  IS  pat  oast... 


Hew  Taakettle  Creek  and  Fnmt  Eiv^r : 


Dredging  716,000  onblo  yarda,  at  25  a 
^'-"iwMa,  BL  000  aqoare  Tarda,  at  7B 
Inea,  »,M0  onblo  yazda,  at  91 . . . 
SUme,  18,800  cnblo  yaida,  at  W-GO  . . 


Oyetor  abelia,  10^900  enbio  yards,  at  90  eenta ...... -i .. 

Total 3tt 

Eagiaeeiing  and  oontingenaie^  ISper  Mnt.- 4| 

Agg^»te ■'— 3^1 

Whether  or  not  the  jmprovemeot  above  oatlined  «hoiiId  bennda 
depends  on  a  comparisoD  between  the  expenditures  InvolTed  il 
eating  the  work  of  improvement  and  the  money  value  that  woK 
erne  from  the  improvement  to  the  commerce  of  Darien  and  I 
The  eBtimated  cost  of  the  improvement  is  9369,870,  vhich  on 
at  5  per  cent  would  yield  an  annaal  interest  ,of  C1&4M.  To  Oi 
be  added  the  annual  expenditures  needed  to  keep  tiie  oamptotaf 
in  repair,  to  dredge  the  shoals  that  may  develop  or  letbrm,  tojj 
caving  banks,  etc.  It  is  eatimat«d  that  for  the  first  ten  years  oal 
expenditure  of  $5,000  may  be  reqvii'ed  for  the  above  purposes. 
that  ]>ei'iod  it  is  expected  tliat  the  whole  work  would  be  prae 
self  I  iiaintai  1 1  in  (;. 

The  (romnieioe  «i  tlie  port  of  Darien  amounts  to  a  little  mow 
91,U0(l,UUU  aiiniitilly,  and  consists  of  exports  of  timber  and  Inmb 
gether  Mith  sniull  quantities  of  naval  stores,  cotton,  and  rice, 
timber  and  lumber  sl]i]inteiits  amount  to  about  80,000,000  siipi 
feet  annually.  Of  tlii^  amount,  55,000,000  feet  ai'e  shipped  coat 
paying  about  $275,0(H»for  freight,  and  about  25,000,000  feet  ares) 
foreign,  paying  for  freight  approximately  $375,000.  The  coa 
shipments  woiild  not  be  greatly  attected  by  the  proposed  improvi 
since  vessels  ongagCMl  in  that  trade  are  mostly  of  light  draft  ai 
afforded  tinir  accoimuodatiout)  under  the  present  conditions.  11 
ing  that  would  result  iu  fi'cight  on  foreign  shipments  may  be  a] 
mately  measured  by  the  eost  of  towing  or  drifting  lumber  to  St. 
or  Saitelo,  where  there  arc  good  htubors.  This  is  reported  to  be 
25  cents  per  1,(K)0  feet. 

The  propose<l  improvement  might  perhaps  result  in  increasii 
foreign  shipments  and  in  slightly  reducing  the  freight  on  ooa 
shipments.  AsKiuiiiug  the  foreign  shipments  to  be  increai 
40,000,000  feet,  it  is  nut  probable,  from  the  data  available,  tbattl 
ing  would  be  in  any  case  greater  than  $15,000  per  annum,  whiob 
than  the  interest  on  the  first  cost  of  the  improvement,  to  say  n 
of  the  aunnal  expenditure  necessary  to  maintain  the  improved 
neL  It  doejj  not,  thereiiire,  ajniear  that  the  benefits  to  be  derive 
the  construction  of  a  ship  channel  from  Doboy  Sound  to  Sapelo 
are  sufficent  to  waiTant  the  necessary  expenditure,  especially 
Altamaha  region,  which  suppUes  all  of  the  shipments  from  j>m 
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MDnected  by  rail  with  the  ports  of  Savannah  and  Brunswick,  and  the 
Ittrborof  Darien  is  connected  by  the  "  inside  route  "  with  the  same  ports, 
both  of  which  are  now  being  improved  by  the  United  States. 

In  view  of  all  of  the  foregoing,  I  am  of  the  opinion  tliat  tlie  **  inside 
wote  between  Doboy  and  Sapelo,  Ga.,  with  a  view  to  making  the  same 
■aiigable  for  seagoing  vessels,^  is  not  worthy  of  improvements 


APPENDIXES. 
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1.  Bpport  of  Mr.  George  W.  Brown,  aHHistant  engineer. 

2.  Hap  of  Mud  River:  "scale,  1 :  4,800. 


Very  respectfiilly,  your  obedient  serv-ant, 

O.  M.  Carter, 
Capt.j  Corptt  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8.  A. 

(Through  Col.  Wni.  P.  C/raighill,  Corps  of  Engineers,  Division  En- 
{ioeer,  Southeast  Division.) 

[First  indorsement.] 

XJ.  S.  Engineer  Office, 
Baltimore^  JA7.,  October  1;.^  IS!)!. 

Sespectfully  submitted  to  the  Chief  of  Engineers, 
r ,  lagree  with  the  local  engineer  that  the  existing  conditions  do  not 
;  jistifythe  improvement  by  the  United  States  of  the  '^  inside  ronte  be- 
tteen  Doboy  and  Sapelo,  Ga.,  with  a  view  to  making  tlie  same  navi- 
Jtf)le  for  seagoing  vessels,"  and  therefore  say  that  in  my  opinion  it  is 
f*C "worthy  of  imx^rovement.^ 

'  Wm.   p.   (■RAIfHULL, 

Colonel,  Corps  of  Emjinnrs, 


BEPORT  OF   MR.    (iKOKGE   W.    BROWX,    ASSISTANT   KNlJIN'rill. 

UxiTF.i)  States  EN'(;iNr.i.ii  Oiiui:, 

Savannah,  (ia.,  StpUmhrr  .'•,  /.^''/. 

J^IR:  I  hrivf  til*'  honor ^o  Kiibmit  the  followiii;;  report  upon  a  sur\ry  oT  tin-  inside 
iwaie  Wtwi-»;n  Dohuy  ami  SaiM'h>,  Ga.,  made  during;  tin?  month  of  Ajuil,  ixiM,  in  .k- 
ftJriam.e  with  yonr  instrurtions  ot*  March  21,  1891.  Thr  insirntt  i<in»  ;^ivcn  :ii  iliis 
•odhubs»-«meiit  dat«-f»  wen*  suhstantially  as  follows: 

"A  i-nri'i'V  •»houl(l  1.m*  rnaih*  ot*  the  insid**  route  hetween  Dohoy  an<l  S:ip«l<>.  wit  I;  a 
'it^of  ni.ikiii;'  tlie  same  navi^ahle  for  si.'a-^'oinj' vej^isels.  I'mlt  r  thi--  h'.id  :i  ^i!r\i  v 
•iMad  KiviT.  from  Sapeh)  Sound  to  tlic»  Teukottle  rreek**.  and  ut'  Nfw  1\m]v.  nir  ;in 
fcrdowii  a^  Marnli  Cre^k.  should  he  made.  A  survey  of  Front  Iiivrr  >^ll(•llM  :il-o  ho 
■»dt.  with  r«'f»Ti'nee  to  j'onuectintr  it  with  Mud  River  hv  a  tut  I'J  f<<t  dirp  ;m  ni'-an 
*»' wat4:r  anil  with  a  minimum  hottom  width  of  KM)  fert.  Ohsrrv  al  ions  >h<»iiM  h«» 
■•de  t«*  det«-nniiu-  the  ran;:^*'  of  ti<le  and  the  din'ction  and  veh>tity  ol'  both  iMiitom 
MdmeiiD  tidal  c  nrrents  during  hotli  ebh  and  tlood  How." 

SURVEY   PARTY. 

The  !"ar\*ey  ordenfd  was  bejjun  on  April  8,  and  was  carrifd  on  l»y  the  sann'  ));»ity 
Ii4  Id '.  onnci'tinu  with  tlie  survey  of  the  inside  ront<^  hrtw^M-n  Sinnnnali.  <'i.,  'ind 
rflnandiua.  Fla.  'I'he  fxp<'nse  of  this  survey  was.  Iiowcstr,  p:ii«l  tVnm  t  li«' di^i  iuct 
lllo«>>:Xit  for  that  purpose.  The  Hurvt-y  party  <-onsist<Ml  <»t'  1  ii^>isi;int  niuint.'i.  1 
Bnait  ninn.  1  h-ad-^man,  2  jjjau;;**- readers,  3  boatmen,  and  1  codk.  l«.-;i(l»«s  the  master 
■ith«  *rn;finrer  of  the  l.'uit<id  St^ate^  snug  boat  Tatcoa,  whirh  Vioai  was  n^rd  du  tho 
■Tcy  for  qo:irter8. 

*  Not  printed. 
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Tha  fleld  work  of  tlie  •nrror  wm  cooilurted  m  follows :  Sonndiiin 
from  a  yftwl  tibat  handled  by  two  InatmaQ.  Thu  boat  cnnied  the  leadsmBu.  tb-^ 
■iitent engineer  aa  noordei,  and  an  alternate  Lii>a.tinaii,  wbo  held  vprtirall;  io  1 
boat  a  stadia  rod.  The  (h«e  of  tbo  rod  was  kept  i;tiDstaiitly  toward  the  Uamll  ml 
The  aonnduies  were  located  bj"  msftiin  or  one  tramilt,  each  loraticm  being  givM 
aa  angle  aniTthe  gtadU  diatanoe.  The  ikiigloa  wore  in  ili^^ces  and  minulea  fr<mit 
magnetic  north  point,  oaiefhlly  dt'tiTmimxl  nt  I'lirb  p<ii*ition  of  the  traD«it,  T  . 
tranBituian  Hignaled  with  a  smalt  fliig  ut  e^idi  soumlhig  Iiiritt«d,  Kii'ing  tb»flnt«I^ 
nat  on  each  line  ran  with  a  red  flag-,  iificr  whirb  while  and  red  fiag«  were  uBtd  il^ 
regiilarl;.  The  time  of  beginning  uuil  ending  each  llnawaaTeoordud,  bat  the  tim* 
of  the  separate  aignali  were  not  tiikcu  Loeattons  waca  EaAn'e<l  to  tbnlr  pKjW 
Boandiny^a  at  theendof  eaah  day's  uork  by  meansof  Uuoolor  of  U>DiraigtlAlIt»'~- 
ao^dOll  in  both  trnnait  and  Bonndin^  1  ooks  Leas  tronble  WM«jnerieueed  in  rie 
inK  np  at  night  than  Is  nsnal  when  t  Bignala  ue  given.  Unucr  ordinuy  i'i>ttdi- 
tlonn  Boundinga  conld  be  located  i         s  w»y  with  great  ■coorn  rr  within  ii  cadlin 

■        ■       ■       ■     —  ndiBona8t»dla*»aMof3,OOOio3,:'<iOf«*l; 

long  was.  naed,  wjiioh  cOold  bo  eiwil;  "  ' 
pt  on  the  outer  3  jaUeB  of  Mud  niv«r,  ifht 


not J. 

ot  more  ttuui  thirty  seconds  aput .  U 

feet  of   water  wm  located.     Willi  « 

V  tk  conld  be  done.     With  the  fl»pBMls 

1   n  moving  the  tianeit  man  ftom  oner*' 

1   a  metliod  of  Ioo*Uon  'orer  that  by  < 

more  aonndlip  ean  1m  loMted  utd  lou  tim. 

t  man  thu  in  moving  two.'  Tlus  metliMr 

npamtively  noziow  atnuati,  vu  Fmplo}]'*' 


of  2,000  feet,  and  under  more  fhron 
An  oHpeoiully  deviaed  stadia  tod  16 
accumtely  read  at  long  distances      I 
the  cbuuuel  is  Tory  wide,  long  sigh 
On  this  survey  the  locations  axe 
times  every  alternate  sonndlng  in 
assistance  of  a  flagman  mncb'more 
act  as  boatman  much  time  oonid  \ 
tion  to  tliu  next.    Tlie  odvantageH 
transits  and  time  signals  are,  that  n 
be  expended   in  moving  one  tnui 
altbungb  more  especially  adapted 
very  snoceBRfully  at  this  place.    TL 
directness  of  the  platted  path  of  lli 
floats,  shows  that  the  looatioua  wui> 
taken  on  both  sides  of  Hud  River  anr 

halfway  ocruss  the  stresm.    The  Btutiuua  were  refined  to  ea«h  otiiar  I>;Ti 

angka  und  st:idia  distances  throu^'h  intermediate  turning  points.  Anglw  M 
turning  pninls  were  not  measured.  Each  ttnusit  point  was  marked  bv  '  ** 
giiishiug  flag,  to  which  angles  were  taken  bom  aabaeqaent  positions  of  uu 

PLATTINO. 

The  instrument  uBcd  on  this  snrvoy  was  a  Blunt  transit.  So.  643.    Its  faUM 
iuttrval  wna  0.96  foot  to  100  fe.a  ami  its  half  intarva!  was  0.4S  foot  to  100  feet. 
stend  of  reducing  the  stiiilin  distiiuces  to  feet,  a  scale  was  constructAd  wliiahR 
the  atndia  reiuling  gitvu  tliu  correct   distance  on  the  scale   of  the  map. 
inch^^'lOO  feet.)     ouch  a  KT!idunt«d  91'ale,  in  the  form  of  a  straightedge n 
its  z(>ro  poiuf  from  a  iK'odle  mnrkiu;;  the  proper  station,  to  (he  graduations  d.- 
low  protractor,  enabled  us  to  plat  tlio  locations  very  rapidly  and  accoiata^. 


TIUE  OAUGEa  a: 


A  tide  gange  was  established  near  tlie  east  side  of  Mnd  Biver,  abont  thra»^iu 
of  a  mile  aouthvi'cst  from  Sapelo  High  Point.    This  was  read  for  one  high  ar' 
low   water  each  ilay  froui   March  27  to  May  4.    A  second   gauge   was  estal 
at  the  miiiith  of  Mai'sli  Creek,  abont  uiuilo  from  the  jnuction  of  New  Teakettle  0 
with  Mnd  Itivcr,  aud  was  road  for  une  )iis;h  and  one  tow  water  each  d>y  finmA 
14  to  A]>ril  'JO,     A  third  gauge  was  established  in   Front  River,  abont  a  mlla  t 
Sapelo  Sound,  but  wan  road  only  while  tlie  survey  of  that  river  was  In  pr — 
Thu  obsi'rvfttioiis  ut  tliis  gauge,  however,   cover  two  good   determinationa  «_  ^.^ 
higli  and  lo»' water.     I3uach  luiirk)!.  were  established  as  near  each  gange  and  Ua 
permanent  a  m:>nncr  as  practicable.     Gauge  No.  1,  in  Mud  Klver,  is  Tvteii*A  Ivf 
bench  murkH  on  trees  near  the  bank  on  Sapelo  Island.    The  benui  neat  gsnga  X 
is  on  a  g:is  pijie  in  thu  marsh,  wliile  the  buiii<h  fur  l^ange   No.  S  i>   on  the  oonHL 
the  ball.ist  wti.irf,  on  the  west  side   of  Front   Ilivcr.     The  map  aceonipaiLylBfa 
report  shows  the  positious  of  alt  giLugita  aud  bunch  murks. 

BeTABLISHlIENT. 

Thestand.irdgaugnfor  this  survey  was  thnt  In  Mnd  RiTor.  Itwaa  lateDdal'llil 
reduce  the  nienns  of  tliu  olmerv.'itinii:*  here  for  liigh  and  low  watar  to  mean  hfgk  mH 
mean  low  water  by  comparison  with  tlko  records  of  the  aelf-registeriag  gMi(«  il 
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I  Itiland  and  at  Fort  Pnlaski  j  bnt  it  was  found,  on  romplof  inn  of  tlii«  HxiTvey, 
latter  gauge  was  not  running  (hiring  tlii«  time.  The  mean  of  tlio  tides 
at  this  place  gave  high  water  at  10.56  feet,  and  low  water  at  3.25  feet  on 
^.  At  st.  Simon  Island  the  mean  of  the  same  tides  gave  higli  wat-er  0.19 
r  and  low  water  0.01  foot  higher  than  the  elevation  of  mean  liigh  and  mean 
r  at  that  place.  Applying  these  corrections  to  the  mean  of  the  ohaervationH 
Siver  gives  10.75  feet  for  the  elevation  of  mean  high  water  and  3.24  feet  for 
t ion  of  mean  low  wat«r  on  the  Mud  River  gauge.  These  results  have  be^^n 
IS  correct.  *  The  mean  range  of  tide  for  Mud  River  is  7.51  feet.  An  attempt 
e  to  rednce  the  observed  tides  to  mean  tides  by  comparison  with  those 
;  tides  for  this  place  as  given  in  the  United  States  Coast  Survey  tide  tables. 
1  for  Sapelo  Sound,  of  the  tides  we  observ'ed  should  have  been,  according 
ibles,  0.73  foot  higher  for  high  water  and  0.25  foot  higher  for  low  water  in  order 
the  normal  tides  for  that  place.  In  the  Coast  Survey  tide  tables  Sapelo 
referred  to  Fort  Pulaski,  while  places  to  the  sontli  of  Sapelo  arc  referred  to 
rh.  If,  however,  the  tides  for  Sapelo  were  referred  to  Fort  Clinrli.  tlie  mean 
es  we  observed  should  have  been,  according  to  the  tables,  0.20  foot  higher  for 
er  and  0.25  foot  lower  for  low  water  in  order  to  e(|ual  the  normal  ])redieted 
:  Sapelo  Sound.  It  is,  of  course,  possible  that  for  a  given  mouth  low  water 
erage  3  inches  below  mean  low  wat(;r  at  Fort  Puhiski,  and  that  for  same  time 
r  at  Fort  Clinch  should  average  3  inches  above  mean  low  water ;  but  there  is  no 
reason  why  for  thisperiod  the  tides  for  Sapelo  and  points  north  should  average 
i€low,  while  those  for  Doboy  and  points  south  should  average  3  inches  above 
'  water.  No  attempt  was  made  to  correct  the  observed  establishnient  of 
er.  The  time  and  heights  of  high  and  low  water  at  the  gauges  iu  New 
»  Creek  and  Front  River  have  been  referred  to  those  at  the  gauge  in  Mud 
rhe  following  table  shows  the  results  of  the  tidal  observations  at  the  three 


ingr. 


rr 

^•ttl«  Creek 


Latitude. 


II 


31  31  18 
:U  30  44 
31    28    27 


LoDgiinde. 


II 


81  14  31 
81  18  00 
81    17    38 


Establish- 
ment high 
w»t«r. 


h.  tn. 

7  49 

8  04 
8  01 


Low-water 
liini  tidal 
Inturral. 


h. 
13 
13 
13 


m. 

4H 

5U 


Daratiou 
of  rioo. 


h.  tn. 

6  26 

G  :iO 

6  27 


Diirntlou 
of  fall. 


h.    in. 

5      :>{» 


5 


f8 


Mran 

rHn<;o 

of  tide. 


Feet. 
7.51 
7.62 
7.51 


lowing  table  is  taken  from  the  U.  S.  Coast  Survey  chart: 


mge. 


;nd 

JMl. 


Latitude. 


o 
31 
81 


Longitude. 


o 

81 
81 


I 

13 
20 


Corrcctod 

<'Ht.abli»h- 

mcnt  high 

water. 


Low  water 
liiiiitidHl 
interval. 


r 


Dnmtioii 
of  risi*. 


A.    fn. 

h. 

m. 

h.      VI. 

7    27 

13 

32 

6    20 

7    30 

13 

30 

6     19 

Dnr.it  ion 
of  full. 


h.    m. 

0  (»'! 

6      UO 


r;ini<;o 
of  t  ide. 


Fft. 
7.0 
7.2 


ion  of  the  difference  which  exists  between  my  results  and  tbosr  oi'  the  V.  S. 
rvey  is  due  to  the  fact  that  my  establishment  for  high  water  is  uin«)in<ted 
cpiK'h.  The  position  of  the  Coast  Survey  gauge  for  Sax)elo  »Sound  wab  al>c>ut 
learer  the  ocean  than  my  Mud  Kiver  gange. 


MAP. 


tapt  accompanying  this  report  shows  in  black  the  results  of  this  Rurv(\v. 
)rtion8  of  the  map  in  red  were  coi»ied  from  the  current  U.  S.  Coast  Survry 
Hie  soundings  in  red  refer  to  the  plane  of  mean  low  watrr  as  est;>l>li>ln'd  by 
.  ('oast  Survey;  while  those  in  black  refer  to  a  plane  0.2  foot  abort*  that  of 
w  water.  (The  present  survey  shows  the  water  too  deep  nt  all  points  l»y 
)    Your  inntructions  did  not  include  a  survey  from  the  mouth  of  New  Tea- 

'oundings  were  reduced  to  3.44  feet  on  the  Mud  Kiver  gauge  before  the  eor- 
vution  of  low  water  was  determined.      The  dc2)ths  of  water  on  the   map 
tnying  this  report  are  all  too  great  by  0.2  foot, 
printed. 


BEPOBT  OF  THE  CHIEF  OF  ENOINElStto,  ^. 

Creek  west;  bat  in  order  to  detennlne  whethevit  wan  man  pmMsMB  i 

ct  Front  Kiver  with  New  than  with  Old  Ttekettla  Cnrnk,  I  oslmiMik  MM 

i  2  miles  farther  west  in  Mud  River  and  down  Old  TeilraRl»Gn«ka]MVl;i«Hy 

dp  water  from  Doboy  Sound.    Beyond  this  snrvay,  in  both  dlraetkhM^  fti(JM| 

teen  extended  to  the  sounds  by  copying  firom  the  onrront  Coaat  Sarvaj  cbtttt 

DEPTH  OF  WATBB. 

•  I 

I 

1  Mnd  River,  between  Sapelo  Sound  and  New  Teakettle  Creek,  leiB  than  U  Id 

water  are  found  in  the  present  channel  for  the  whole  d^f^TB<»^  94,800 tek    -I 

w  Teakettle  Creek,  for  the  first  mile  below  its  npp^  end,  are  three  plaeea  can 

i;  less  than  12  feet,  having  a  total  length  of  abont  1,600  iSset.    The  depth  in^ 

annel  through  Mud  River  is  4.8  feet  at  the  shoalest  place,  andaTerueaf^'^ 

hole  24,800  feet  about  6.6  feet.    For  the  1,600  feet  of  ahoal  in  New  Teakettle 

ic  least  depth  is  9.3  fcet^  while  the  average  is  abont  10.8  ftet.    Old  TeaketHe 

:om  Doboy  to  Mud  River  carries  at  least  12  feet  of  water,  except  fitf  aboot 

jile  in  the  wide- spread  1|  miles  below  Mnd  River,  where  the  leaat  depth  li  7 

>n  the  crossing  between  the  upper  end  of  Old  Teakettle  and  the  numtii  of  i 

Jreek  less  than  12  feet  of  water  are  found  for  the  entire  diftanee— «hont  8^000 

At  the  shoalest  place  on  a  direct  line  on  this  oroaaing  the  waiter  la  about  6L1 

deep.    Scott  Creek  is  crooked,  too  narrow  for  boata,  and  oaxriea  onlv  fton  I 

6  feet  at  moan  low  water.    In  Mnd  River  between  the  two  Teaketuea  the 

from  6.5  feet  to  19  feet  deep,  while  to  the  west  of  Old  Teakettle  it  Sa  from  IS 


feet  deep  for  the  first  mile.  Front  River  from  Sapelo  Sound  carriea  from  134  ^R 
feet  at  mean  low  water  for  the  first  mile.  Twelve  feet  of  water  are  firand  nBr* 
next  mile,  except  for  abont  1,200  feet,  which  carry  Aram  10  to  11.9  liMit.  1^^ 
third  mile  12  feet  at  mean  low  water  are  fonnd  only  for  about  one-thiid  the  dillMB 
The  other  two-t birds  of  a  mile  carry  in  one  place  not  more  than  8  ftet.  .Tlw  Ug4 
half  mile  of  Front  River  affords  not  to  exceed  about  8  feet  at  mean  low 
is  too  crooked  for  anything  but  tbe  smallest  boata.  In  the  ereek  tributaxy  la 
River  on  the  west  there  arc  found  for  the  first  mile  above  ita  mouth  from  U  " 
36  feet  of  water.  The  second  mile  carriea  from  8  to  12.5  iSoet.  Tlie  next 
ters  of  a  mile  carry  from  10  to  18  feet.  Beyond  thia  the  ereek  ahoida  ap 
From  the  month  of  this  creek  outward  toward  Sapelo  from  7  to  17  ftet  of 
are  found  for  the  first  1^  miles. 

CHARACTER  OF  RIVER  BOTTOM. 

Tho  bottom  of  Miul  Uiv«*r  from  Sapelo  Sound  to  the  head  of  New  Teakettle  Gil 
griulcs  from  a  ihw  soft  iinul  in  tlio  siioaloat  parts  to  a  sticky  mixtnre  of  mud  anda 
in  the  rliM'pcr  ])arts.    Hard  bottom,  compoKcd  of  sand  and  mnd,  is  fonnd  in  a' 
))lar<'s.  ]»iit  iievtT  in  or  near  th(^  channel.    In  Mud  River,  opposite  the  h«^d  of  1 
Trakf'ttlo  ('r<M?k,  the  shoal,  a  portion  of  which  is  exposed  at  low  water,  is  comp 
of  layers  of  fine  ronud  sand  and  blue  mud  and  is  quite  hard.    In  New  Teak 
Creek  tlie  bottom  is  of  mnd  and  elay  with  some  sand.    In  Old  Teakettle  Greel 
bottom  is  of  clay  and  mud  in  the  deeper  parts.    The  shoal  at  the  wide-spread  i 
cr«'ek  is  coarse  sand  and  stilt'  mnd.     At  the  south  end  of  this  ahoal,  oppoait 
small  i>lands,  the  bottom  is  of  coarse,  li^ht-bro^^ni  sand.    In  the  upper  end  c 
Teakettle  Creek  is  an  exposed  bar  of  sand,  ver>'  coarse  at  the  upper  end  bnt  fin 
ther  south.     In  the  dee])  channel  at  the  eai^t  side  of  this  bar  the  bottom  ia  ooB 
of  <;rave1,  sand,  slndls,  nnid,  and  decomposing  ve^i^etable  matter.   Theahoaler 
on  a  line  with  the  channel  on  the  east  side  of  Old  TeakottlerCr^ek  and  Soott 
or  the  west  end  of  Mnd  IMver.  is  comj)osed  of  very  fine  sand  and  bine  mud.  lliei 
the  midille  of  Mud  Kivor,  just  northeast  of  the  upper  month  of  Old  Teakettle  C 
composed  of  sand  and  mud.    On  the  east  end  the  sand  is  fine,  while  on  the 
is  coarse  sand  or  fine  ;;ravel.     Farther  to  the  west  in  Mnd  River,  midwM^ 
Old  Teaketth;  (-reek  and  Scott  Cn'ok^  the  bottom  is  of  fine  sand  and  atiff  i 
Scott  Oeok  The  bottom  is  also  of  sand  and  mud-.    The  upper  end  of  "Fn 
a])p<>ars  t<>  be  of  mud  and  clay,  with  very  little  sand  except  ataamaU  ba 
and  mud  abont  half  a  mile  from  Scott  Creek.   Farther  down  Front  RlTer  tl 
is  of  a  fine  day,  medium  hard  and  sticky.     At  a  mile  from  Scott  Creek  B 
fonnd  exce])t  on  the  bars.     T\w  sides  and  l>ottom  are  of  mud  and  clay. 
and  a  lialf  from  Sapido  Sound,  where  Front  Kiver  takes  a  wide  detour  if 
the  bottom  and  sidis  are  of  mud  and  clay.     On  the  bottom  are  found  a  f 
shells.    Farther  toward  the  sound  the  bottom  is  of  stiff  mnd  and  clay  Olll; 
is  found  here.     In  the  creek  between  Front  River  and  Mud  River,  and  t* 
the  latter  stream,  is  found  considerable  sand  on  the  shoals  below  low- 
Tlic  banks  of  Mud  River  arc  pretty  well  studded  with  beds  of  himcltOT* 
oysters  are  also  found  in  the  upper  half  mile  of  New  Teakettib  Creak,  j 
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•Dthioiifjli  Old  Teakettle  Creek,  in  tln>  luw«r  mile  of  rroiit  Kivrr.  and  noar  tlu» 

stOtirhoithH  creek  to  the  wvhX  of  Muil  Kivcr  jin«l  tribntarv  to  it.     All  tlirciu;:ii  Miirl 

RivfrilK*  banks  are  very  flat.     The  hanks  of  (Hil  Teak«ltl(-  Cn-irk.  S<'ott  CnM-lv.  and 

'ke  opiiri- end  of  Front  River  have  a  slop*:  not  steeper  than  1  on  H;  while  th**  hankH 

WXew  Teakettle  Creek  anil  for  the  lower  2  miles  of  Front  l^ner  are  very  .'^tt-ep.    In 

theilf'-p  lijifht,  about  1^  miles  from  the  month  of  Front  Kiver.  the  banks  stand  well, 

»«s*ti'rii  ab  1  on  H  from  the  top  of  the  banks  to  10  feet  deep  at  mean  low  water. 

CWAXGKS  TAKI\<i  rtACK. 


Mud  Jiiver. 


Mi-jm  of  tliv  ii«'i»tlis     Mi*;in  of  t  liH  i1«<]ii  ||«« 
iiivt-ii    iiu     ro.'i.Ht  :it  h;iiiii>  pii^itioiirt 

«<iir\fV  <liiUt.  sniv»«\ .  l^'.U. 


hirrifai  .li.iiiinl 

Tfttbtwist  oti-liaiiti'l , 

«'tli-ia>t  of  chniiii«  I    


IWt. 

r..  :i 


It  will  be  sei'n  that  while  the  ehanuel  is  holdinj;  its  de]dh  the  river  to  flu*  east  is 
Hvrapi<lly  filling;  nj».  Above  Nev  Teakettle  Creek.  Mnd  Kivi-r  Kei«njs  to  bavt-  n«»w 
^'niUT  rile  same  w^ater  as  thirty-tive  years ajr«».  The  hhoal  opposite  ibe  month  «d'  Ni-w 
Trdketib- <!ri'ek,  in  Mnd  River,  has  tilled  up  from  1  to  L*A  feet,  wliib-.  tha!  to  ibe 
Orirrhi-aNT  of  the  month  ot"  Old  Teakettle  Creek  has  deepened  by  abont  1  fnnt.  Nj-w 
iVaki'Tfb-  (.'reek  has  di-epened  sli;;h(ly.  The  shoal  at.  abont  half  a  mib-  from  il^noitb 
••li'l  li;i*  «b'»-peiied  about  'J  feet.  Olil  Teakettle  Creek  remains  alumt  the  sami'  as 
WjihtIv.  'I'he  teutU'uey,  on  the  whole,  s<;ems  to  be  t«»ward  tb-rpeniuLj.  nu  the 
*hiia!i-*t  part  of  the  ehannel  (in  the  wide-spread),  the  water  ri'Uiaiiis  abmit  ibe*'ame 
ji"  Thirty-tive  years  aj;o.  Neither  shoalin*;  nor  deejienin^f  M'ein>  to  havi-  laUifi  ])bieei 
i"  Front  River,  partiertlarly  iu  the  lower  li  mib's.  Little  or  no  ehan;r«'  a]ij)t  ar-  to  ]»e. 
^'.kin;;  plaee  iu  the  posititm  of  high-water  line  within  the  limits  of  this  -suiviy.  <'X- 
•>pt  o!i  the  east  Hide  of  Mud  River.  For  the  first  2  miles  from  the  sourul  tin-  sand 
btmk.t  of  >^apelo  Island  Heem  to  be  washinjx  sli^X^itly,  while  farther  to  tln-sontli, 
^'"tij;  the  marsh  on  the  name  side  of  the  river,  the  banks  seem  to  be  making  into  the 
river  xlowly. 

TIDAL  CUKUENTS   (  DIUKc  I  IONS). 

Accompanying  the  map  of  the  route  between   Doboy  and  Sa]udo  i<  a  dia-^ram 

sliuwing  the'direetioua  and  veloeities  of  the  currents  in  Mud  K*iv<*r  and  the  Teakrttle 

crwks.    The  arrows  im  this  diagram  show,  in  a  general  way,  the  posit i<»n  of  the 

»tMnge«t  enrrenta,  with  their  directions  and  velocities.    The  m«':m  velority,  in  feet 

per  <^ond,  for  the  vertical  is  shown  by  the  lengths  of  the  arrow  s  in  in<lns.     \ot  all 

«f  the  veloeities,  however,  were  jietually  measuri-d.     Tin-  I'xreptions  wite  estimated 

l>y  comparison  with  those  measured.    The  time  between  on*-  low  water  and  tlu^  fol- 

lovrizjir  iiigh  water  is  divided  into  six  equal  parts,  or  lunar  hours,  and  an-  nnmlxri-d 

from  i  tu  VI,  and  between  high  water  and  the  following  low  wat«r,  itil«»  six  tMinal 

parts,  niunbered  trom  vii  to  xii,  xii  being  the  time  of  low  water  and  ^  i  beinu:  the 

time  of  high  water.     To  better  distinguish  the  directions  at  any  on«'  time,  >ix  fnlors 

are  niied  on  the  diagram.     Ulaek  shows  conditions  at  low  and  at  high  watj-r;  gn-eti 

at  I  and  vii  lunar  hours,  carmine  at  ii  and  viii  hours,  yellow  at  iii  anil  i\  hours, 

br»>wn  at  iv  and  x  htnirs,  and  scarlet  at  v  and  xi  hours.     A  soliil  dot  <»!*  any  «-olor 

nhows  position  of  slaek  water  at  the  eorrosponding  tim^^     The  direeti«»ns    and  ve- 

locitifft  given  on  this  diagram  are  those  whieh  oeeur  undtT  normal  ranirt'  of  lide  and 

with  little  or  no  wind.     A  very  complicated  syst«Mii  of  (MirmiiN  is   found   iii  Mud 

Kivt-r,  near  the  Teakettle  creeks.     A  great  deal  of  titne  wa-*  spent  here  in  bringing 

lU*i  eurrents  into  a  detiuit<i  system. 

Much  of  the  time  wo  were  on  this  surv<.'y  th«'  tidal  mi  rents  wwo  seriously  arte<'t»Mi 
bv  heavy  winds.  ICliminatiug  the  ellects  of  wind,  the  dintctitui'*  <»f  tlie  «uin*ntsior 
•  Dormai  range  of  tide  are  about  as  follows:  At  abtuit  an  hour  belbre  low  wat^^-r  the 


1304      REPOBT  OF  THE  CHIEF  OF  JfiKaUJKKUl^  feT.  &.  Jl^gjklw. 


f  ■ 


tide  is  Black  in  Mud  River  at  a  point  about  one  quarter  of  a  mile  to  tba  necil 
and  at  another  about  balf  a  mile  to  the  aouthweit  of  %h»  mouth  of  ITew  IM 
Creek.  From  both  areas  of  slack  water  tiie  current  draws  tnto  and  roJu  towv 
south  in  New  Teakettle  Creek.  Farther  to  the  east  the  ebb  tide  mna  towai 
pelo,  and  to  the  west  toward  Doboy,  through  Old  Tsakettte  Creek.  AM  fbia  t 
good  current  is  found  in  Old  Teakettle  Creek,  and  in  Kew  Teakettle  Creek  fto 
mouth  of/ Marsh  Creek  south.  In  the  upper  end  of  this  oreek  the  ennent  ii 
weal^  Duriuff  the  last  hour  before  low  water  the  area  of  slack  water  east  ioi 
Teakettle  gradually  moves  to  the  west  past  the  mouth  of  this  creek  aadJoU 
slack  water  area  between  the  two  Teakettles.  At  fifteen  minutes  befine  lov ' 
the  water  from  1,000  feet  west  of  New  Teakettle  runs'towaid  the  east^  and  ^ 
between  that  creek  and  Sapelo  Sound.  At  the  time  of  low  water  the  tide  li 
mnning  toward  the  south  slowly,  from  an  area  of  slack  water  in  the  upper '« 
New  Teakettle  Creek.  A  good  current  is  then  flowing  in  Mud  fiiver  mm  ^■ 
between  the  two  Teakettles,  toward  Sap^o.  Fifteen  ndflutes  aiAer  low  waik 
current  begins  to  run  to  the  north  through  the  whole  length  of  Kew  TeaketUeC 
and  on  reaching  Mud  River  it  turns  to  the  northeast  toward  Sapelo.  Thellotfi 
rent  flows  in  that  direction  for  at  least  2^  mUes  from  New  Teakettlei  when  iti 
that  from  Sapelo  in  an  area  of  slack  water.  At  this  time  slack  water  is  ate  i 
in  Mud  River,  between  the  two  Teakettles.' 

At  one  hour  after  low  water  a  strong  current  flows  to  the  north  through  Nev 
kettle  and  dividing  flows  both  ways  in  Mud  River.  An  a^ea  of  slack  WMsr  bM 
this  current  and  the  flood  from  Sapelo  is  then  found  at  least  H  miles  from  KM 
kettle.  The  current  toward  the  west  from  New  Teakettle  Creek  crowda  tAomllfJ 
the  south  bank  of  the  river  until  the  xuurrowest  part  is  reached,  when  it 
^ver  and  continues  to  the  west  close  under  the  north  shore.  From  the  ni 
the  river  the  current  to  the  west  is  at  this  time  very  weak.  In  Old  Teakettle 
one  hour  after  low  water  a  good  flood  current  is  founcL  which,  on  reaohingUi 
turns  to  the  west,  and  joining  that  from  New  Teaketth^  iroes  to  fill  up  the  bli 
Mud  River.  For  the  next  two  hours  or  more,  or  until  a  nttle  afler  half  flood, 
rent  from  New  Teakettle  Creek  continues  to  run  both  toward  Sep^  and ' 
head  of  Mud  River.  During  this  time  the  area  of  alack  water  to  the 
New  Teakettle  gradually  moves  to  the  west  until  about  three  and  one-: 
after  low  water,  when  it  reaches  the  mouth  of  New  Teakettle  Creek  and 
As  the  current  from  this  creek  toward  the  east  slackens  that  toward  the 
creases. 

From  three  and  one-half  to  five  and  one-half  hours  after  low  water  the  flooil 
from  Sapelo  runs  to  the  west,  and,  joining  that  from  Doboy  through  both  Th 
ties,  flows  into  the  blind  end  of  Mud  River.  At  half  an  hour  before  high  wate 
flood  current  in  Old  Teakettle  Creek  overcomes  that  from  New  Teakettle  and  St 
and,  pressing  to  the  east  as  far  as  the  mouth  of  New  Teakettle  Creek,  throw 
entire  flow  from  the  latter  creek  toward  Sapelo.  Shortly  after  high  water  a  d 
ing  exists  in  New  Teakettle  Creek,  at  the  north  side  of  the  mouth  of  Marsh.  C 
Ebb  from  Marsh  Creek  and  farther  south  flows  toward  Doboy,  while  from  above  1 
Creek  it  flows  toward  Sapelo.  Water  from  the  blind  end  of  Mud  River  divi^ 
Old  Teakettle  Creek,  a  portion  j^oing  toward  Doboy  through  that  creek,  whil 
remainder  continues  on  toward  Sapelo.  During  the  next  two  hours  the  diT& 
in  New  Teakettle  Creek  gradually  shift  toward  Mud  River,  At  two  hours 
hi^h  water  the  current  is  slack  in  the  north  end  of  New  Teakettle  Creek,  but  I 
diately  afterward  it  begins  to  run  toward  the  south.  As  long  as  the  ebb  froi 
upper  end  of  New  Teakettle  sets  toward  the  north  a  very  strong  current  ta 
Sapelo  is  found  close  to  the  north  end  of  the  creek  in  Mna  River.  At  three  1 
after  hifjh  wator  the  current  in  Mud  River,  just  north  of  New  Teakettle,  it  s 
slack ;  but  to  the  northwest,  upon  the  opposite  side  of  the  river,  the  ebb  oont 
to  flow  toward  Sapelo  for  an  hour  longer.  At  this  time  (half  ebb)  New  Teal 
carries  to  the  south  the  fjr^^atest  part  of  the  flow  from  the  head  of  Mud  River,  i 
is  not  diverted  into  Old  Teak<;ttle.  At  four  hours  after  high  water,  slack  '' 
exists  all  across  Mud  River,  just  north  of  New  Teakettle  Creek,  and  vbA  two 
kettles  carry  toward  Doboy  the  entire  flow  from  the  head  of  Mud  River.  At  «n 
before  low  water  Old  Teakettle  takes  all  of  the  flow  from  the  head  of  Hud  I 
New  Teakettle  drains  only  a  small  portion  of  Mud  River,  immediately  tributi 
its  north  end,  while  the  flow  in  Mud  River  east  of  New  Teakettle  Creek  is  tc 
Sapelo. 

On  the  flood  tide  the  water  from  Old  Teakettle  Creek  toward  the  bead  oi 
River  crowds  the  east  bank  of  th.it  creek,  and  passes  well  into  Mud  River  bel 
turns  to  the  west  and  runs  along  the  north  bank  of  Mud  River.  On  the  ebl 
return  (low  from  the  west  end  of  Mud  River  is  along  the  south  side,  west  e 
Teakettle  Creek.  The  water  from  the  west,  Avhich  passes  down  that  creek, 
sliarply  to  the  south  on  reacliiufj  the  creek  and  runs  down  along  its  wea^ 
That  which  passes  this  creek  runs  close  along  its  north  end  and  oonttnuee  "U 
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hfflo  cl(u?«  along  the  eoiith  s'ule  of  Miul  IJivrr.     Tin*  llow  iii\v;iiil  tin*  noriln;i-;f  on 
llif  Mii'l  River  crossing,  north  of  New  Teak^'Ttlo  ( 'nek,  from  half  an   hour  Infnic 
Irjjh  w.ir«-r  nntil  nearly  four  honr»  after  hijjh  wairr,  runs  a«  ro>s  tin*  lioai  <hnnn«-lat 
jinitciiD  anich".  whih*  that  toward  .Sapelo,  for  oiu*  hour  heforo  to  thriM-  houi-?  aff«-r 
«w  watHr  and  from  Sajiolo  from  three  an«l  onohalf  hours  to  livo  ami  on».'-f«)urth 
iftCTs  aft«-r  low  water,  is  nearly  parallel  to  the  hoat  channel.     On  this  <To<'iiiiix,  for 
the  first  lhr#*e  hours  of  the  ebb,  the  top  cnrn-nts  run  nion;ni'arlyal<»n.i;  Uu'dimtion 
of  the  '>oat  channel,  or  to  the  left;  while  the  bottom  current  runs  more  t«»  tin*  rii;ht, 
'TiMjiiiiii  the  channel  at  a  bad  an^le.     In  the  Avidest  part  of  Mud  Ifivfr,  2j  mib-sfar- 
tiit^riiorthea<«r.  the  surface  eurront  on  the  lirf»t  three  hours  of  the  »'bl»  ii-nds  to  run 
off  rt:irply  to  the  rif^ht  toward  the  deep  p(»cket  aloni;  .Sa]»eIo  Island,  wliih"  tin-  bot- 
tom mrrelits  uniformly  turn  sharjdytothe  left  toward  the  deep  ]iork«  t   from   tlie 
CT*s*k  to  the  west  of  Mud  Kiver.     lil  Mud  Kiver.  from  the  lda<-k  bu<iy  to  the  sound, 
llitf  titles  flow  in  on  the  Hood  with  low  velocities,  but  on  the  ebb (»nt ward  with  rom- 
paratively  hi<jh  velocities.     The  velocity  of  flow  is  ;;reater  in  Front  River  on  th«'ebl» 
than  uu  the  tlo<»d.  and  is  strong  enough  to  prevent  any  deposition  of  material  in  the 
lower  2  miles  of  the  river. 

TIDAL  CURRENTS  (VELOCiriES). 

Tlie  maximum  mean  velocity  for  the  vertical  iu  Mud  Kiver.  west  of  Old  Teakfffle 
Cxeek.  is  about  2  feet  ]»er  second  on  the  tlo(Ml.  about  three  hour^  afti-r  low  watrr: 
^Bdaliout  the  same  on  ebb,  about  two  hours  after  liijrh  water.  At  the  imrt}!  end  id' 
Old  Teakettle  Creek  the  maxinmm  mean  velocity  for  the  vertical  on  tlie.  tb»od  is 
•bout  l.ti  feet  per  second  at  about  tw<»  hoi]rs  after  low  w;i(er  in  the  deep  channel  on 
^«rast  !>ide  while  the  corre.NjKMiding  maximum  velocity  on  the  ebb  i.s  aboui  l.jj 
^c'-tper  si»'cond  at  two  and  one-half  hours  after  hi^h  water,  but  in  tlie  slionli-r  «liaii- 
Ii»-1  along  the  west  side  of  the  creek,  in  the  north  end  of  New  Teakettle  Crei-k  tiie 
^xiumin  m»':in  velocity  for  the  vertical  toward  the  north  is  about  L*  fei-t  pi-r  srconrl 
fttaWit  half  tlood.  The  maximum  mean  velocity  for  the  vertieal  towaf  d  tin-  south 
*t this  place  i*  a  little  more  than  If  feet  per  second  at  fiuir  hours  atti-r  hiuh  \vat«r. 
On  the  cent*T  (»f  the  crossing  north  of  the  month  of  New  Teak«itle  ('hmK-  on  tin* 
ibo'^lfht  part  of  the  channel  the  maximum  mean  vebu-ity  for  the  vi  rti«'.'il  towairl 
^iPrln  is  about  1.3  feet  piT  second  at  one  hour  after  hi;:h  water,  but  its  din«tiMii  is 
iUwi-jt  D")  de^^rees  x<}  the  rijiht  of  the  line  of  the  cros^^in*;.  The  maximum  iman  vf- 
lofity  for  the  Vertical  of  the  current  toward  Sapelo  at  this  place,  whicli  folh)\\s  aiiy- 
▼iK-r^-near  the  «lirecti<ui  of  the  boat  channel,  is  abotit  0.7  foot  per  second  at  oin*  liour 
*ft«r  low  water.  The  maximum  mean  veloirity  for  the  vertical  from  Sap«lo  at  th«- 
<i«nter  of  this  crossing  is  less  than  0.2  foot  per  seconil,  and  at  two  hour**  luf'oif  hi'jrii 
^t«T.  Farth»T  toward  the  southeast  on  this  cro'isiiifi:.  i.  e.,  about  ;J<H)  irit.  liimi  the 
rijjbt  bank  of  Mud  Kiver,  the  vehxdties  towanl  the  north  are  mneh  «rn.;it»i  than  lUi 
til? shoal  p.irt  of  the  cro.ssin;;,  particularly  while  the  <d)b  tlow  from  the  upp«T  i-nd  of 
)it«w  Te:»kettle  Creek  is  towanl  the  north. 

At  one  hour  Jkfter  hij;h  water  the  current  hero  crosses  the  boat  chantnd  at  an  a-cjle 
ofaligiit.'VJdejrrees.  and  has  a  mean  velocity  for  the  verti<'al  of  2.3  f»'ct  p«-r  "^tiond.    An 
IiourluTrr.  when  the  current  from  Xew  Teakettle  Creek  has  crras.'d,  tin*  in«in  vilof- 
i.yfociht;  vertie;vl  in  the  same  direction  at  this  placf  is  about  2:V  f<'et  ]uv  sim'..:hL 
But  from  two  hours  after  hi;;h  water  the  current  on  this  cro^iuir  ^ll*^  ilown  rap- 
idly, lejiving  the  water  here  slack  at  half  ebb.     In  tlo*  <liannel  in  Mud  b*:v«'r.  n«ar 
the  pile  beacon,  about  2  miles  northeast  of  New  TtMkfttb"  (.'nM-k,  the  maxinnm 
mean  v»locity  for  the  vertical  on  the  ebb  is  about   l.»r»  feet  pi-r  M-cnud  :il  two  :iiid 
f'lie-ha  If  hours  after  hi;ih  water.     The  tlood  curr«!its  at  thi>  point  wiir  im:  iii«:is- 
nrt'd, as  th«  y  wen-  much  li^jhter  than  tho*ie  of  the  ebb.     In  many  i-.i'ii  -;   hot  h  Imt  j«»mi 
atid  mean  velocities  were  determined,  and  the  mean  td'  a  lar^e  numiM  r  oi'  t|»r«'niii- 
nutions  intlu-ates  that  at  most  places  the  bottom  veloi-ity  can   l>e  t.iU<ii  at  s.'i  |wr 
Cent  of  the  mean  velocity  for  the  vertical.     \t>  attempt   was  ma<l«' to  ni«  isiii.*  i|ji« 
velfi/'itv  of  currents  in  Front  Kive,r.     It  is  only  necssary  to  stat**  that  lor  lln  os-.h  r 
twti  riiibs  of  this  river  its  area  is  so  ]»ropoitioned  to  the  ti<lal  ba^in  almvc  that 
U'.ither  deposition  nor  cutting  is  taking  j»lace. 

geni:ral  xotes  <^s  iidal  ct  r.iii:Nrs. 

Ir  wi^llH*  notie«'d  that  in  Mud  River.Just  nortli  of  New  r«  :iU«ttl»-  ('rc«K,  iliecuiri-nt 
r.ins  r<#ward  Sa]ielo  frmn  half  an  hour  before  until  ?iearly  lour  h«»iiis  aiirr  hii^h 
w:4T<r.  and  from  one  Inuir  before  until  tbrei-  and  oiH'-Jninih  lioiir-  ati*r  low  wali-r. 
'•r  a  total  of  ei;:ht  antl  one-half  hours,  'i'he  current  run.-  in  t  hr  o|iiiM>i{,  iliiiiii«»n  tor 
oTil\  one  aiul  thn-e-fourths  ln)urs  from  about  lhr«'e  anili»n«-halt' hom>  to  ii\eauil  oiu-- 
fuurth  houni  after  low  water.     For  the  other  one  ami  tlirec-fourihs  lunar  hourb  tho 
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water  in  nlack.  For  the  fiji^ht  aud  one-half  liours  the  mean  velocity  toward  t>l 
northeust  is  alxmt  0.<»  IVet  prr  Heconcl:  while  for  the  one  and  three-foarths  boa: 
toward  tho  sontli  tlx^  mean  vclority  In  only  abont  0.1  foot  per  necond.  The  total d.i 
charj;«»  acrnsH  tliif*  lino  toward  Hoboy  is  only  about  4  or  5  per  cent  of  that  towar 
SapL'lo.  Thri)u<rli  tiie  north  einl  of  Now  Teakettle  Creek  the  tide  runs  to  thenortJ 
from  low  wntor  until  two  hours  aftor  high  Avatur,  or  abont  eight  hours,  agains 
three  and  throe-fourths  liourH  toward  the  south.  Moreover,  the  wat*r  is  deeper  dm* 
iug  the  northward  than  during  the  southward  flow,  while  the  maximam  veloc- 
ities are  about  the  same.  No  direet  com}mrison  of  ebb  aud  flood  discharges  WM 
made  in  Old  Teakettle  Creek.  It  was  observed,  however,  that  the  flood  from  tfcff 
south  ran  up  on  both  sides  of  the  shoal  at  the  mouth  of  the  creek,  but  mainly  throng 
tl»o  (loepj^r  4'hannel  alonjx  the  east  side.  On  the  contrary,  the  curreut  to  thesoouiy 
wliile  it  is  very  strong  in  the  shoaler  channel  to  the  west,  is  weak  in  the  deeper 
one.  Without  doubt  mueli  more  water  comes  up  Old  Teakettle  also  than  goestack 
again.  The  location  of  the  contours  on  the  river  liottom  at  the  mouth  of  Old 
Teakettle  Creek  avouM  indicate  that  an  excess  flow  toward  the  north  could  be  Sfr 
pected.  At  the  head  watern  b»?t  ween  Front  River  and  Scott  Creek  observations nuidt 
near  high  wator  failed  to  show  any  tendency  toward  an  excess  flow  from  one riftf 
to  the  oth«?r,  although  high  water  in  Scott  Creek  is  probably  fllYeen  miniftes earlki 
than  in  the  head  of  Front  l^iver.  The  channel  connecting  Scott  Creek  with  Mud 
River  is,  luiwover,  very  slight.  It  is  ab(»ut  700  or  800  feet  long,  and  is  only  10  or  IS 
fei't  wide  (ui  toj).  The  .sides  of  this  connecting  channel  are  very  steep,  cominf  t** 
geth<-r  in  a  deep  narrow  drain  at  about  1  foot  above  mean  low  water. 

POSITION'   OF   A  SHIP  rilANNEL. 

Tlio  ])ossiblo  lincH  of  improvement  in  tlie  direction  of  a  12-foot  ship  channelti* 
tween  i)olK)y  and  S:ij)olo  are  (I)  by  the  way  of  New  Teakettle  Creek  and  MadRiTtfS 
(2)  by  tho  way  of  New  Teakettle  Creek  and  Fnnit  River;  and  (3)  by  the  way  of  Wl 
Tira kettle  Creek  and  Front  River.  Of  course  it  is  ]}ossible  to  develop  other  ronMj 
but  no  other  route  is  ])raoticable,  except  at  a  cost  to  far  exceed  that  on  any  01m4 
tlu^  routt's  mentioned  above. 

Jtoniv  No.  7. — A  cut  on  any  possible  line  through  Mud  River  would  bet  ftt 
21.0(H)  feet  long.     The  do]»ili  of  su<h  a  cut  would,  in  the  worst  places,  exceed  7_ 
and  would  average  for  th«*  whole  2l,(KK)  feet  about  5.3  feet  deep.    From  a  conni 
tion  of  the  dire<tionH  and  vidooities  of  the  curreut  and  the  materials  forminff  ^ 
bed  of  Mud  River  it  is  entirely  out  of  the  question  to  presume  that  a  cut  to  lie] 
quiro<l  depth  from  the  month  of  New  Teakettle  Creek  to  Sapelo  Sound  would 
ojM'u  ev<'n  while  it  was  Ikoing  made.     The  bottcmi  is  soft,  and  the  cross  ci 
Would  be  certaiu  to   till  it  to  7  or  S  feet  at  mean  low  water  in  a  very  short  time, 
is  nlfso  out  of  the  (piestion,  in  my  o])iuion,  to  attempt  to  increase  the  currents  thiol 
Mud  Kiver  in  line  of  such  a  cut  by  sj>ur  jetties,  except  at  an  expense  mnch_ 
than  the  ]uo.sont  or  prospiM-tive  commerce  of  the  route  will  warrant.     That  ptitj 
this  route  in  Now  Teakettle  Creek  only  would  keep  open  to  the  proper  deptn  tftlj 
boiug  drodgod  without  tho  aid  of  works  of  contraction 

lioutc  Xo.  .'. — The  routo  by  th«*  way  of  New  Teakettle  Creek  and  Front  Riversl 
in  my  oi»ini»in,  oross  Mu<l  h'iver  fr<»iu  the  mouth  of  New  Teakettle  Creek  in  a: 
Avostorly  dirocti(n>  about  in  lino  with  ^\  Q  and  a  point  400  feet  southwest  fromQ 
At  the  northwest  side  of  Mu<l  Kiver  the  lino  should  curve  to  the  right  foraboutf  " 
feet,  at  wliicli  ])oiut  it  wouhl  <ut  into  the  nameless  creek  between  Mud  River  i 
Frout  Kiver.     From  this  ])oiut  the  line  should  extend  into  Front  River  ataboi 
ft;«'t  west  froui  ^  ix.  nu  a  magnetic  north-and- south  line,  just  half  a  mile  inU 
In  ordi^r  ti>  carry  12  feet  at  uiean  low  wat^;r  from  this  point  to  Sapelo  Sound  it 
only  be  neoossary  to  lower  a  single  shoal  250  feet  long  to  the  depth  of  abont  1 
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la/bllowing  table  shoTrs  the  depths  of  water  below  and  the  heights  of  the  liank 
emeau  low  water  on  this  route,  between  the  12-foot  cuive  from  Doboy  and  the 
curve  from  Sapelo,  at  points  400  feet  apart : 


; Depth  at  ur 

Depth  ut  or 

1 

*  flvratiou 
above  mfsm 

Keiuarki. 

Dis- 
tanre. 

elevation 
abovomejtn 

Bemarks. 

.  low  Witter. 

low  Water 

F*tt. 

FefL 

Feet. 

• 

-12.0 

CPNik  400  feet  wide. 

8.000 

+  6.0 

Cros.sing  niarslu 

—  IM.  3 

1 

8,400 

+  6.9 

Do. 

-14.2 

Creek  320  feet  wide. 

8.800 

+  6.9 

Do. 

—15.2 

1 

1 

9.200 

+  7.0 

Do. 

-13.8 

1 

9.000 

+  7.0 

l>i. 

-13.  *< 

Cnt-k  350  f«M.'t  wide. 

10,000 

-12.9 

Creek  ICH)  feet  wide. 

-10,7 

Creek  3J5  feet  wide. 

10.400 

—12.0 

Do. 

—2.'?.  0 

CriN'k  300  feet  wide. 

10.800 

-12.0 

Creek  3L'5  U-vi  Avida. 

-'J2. 1 

11.2()0 

+  7.0 

Cro.<»siii^  martth. 

—12.0 

11,600 

-4-   7.1 

Do. 

-  9.7 

Creek  340  feet  wide. 

12.000 

+  7.1 

Do. 

-14.8 

12,400 

+  7.1 

Do. 

—21.0 

Creek  3"J0  fe<a  wi<le. 

12,800 

-15.8 

Kiver  350  feet  wide. 

—12.0 

Creek  500  fwt  wide. 

13.200 

-17.0 

River  450  feet  widtt. 

-  7.0 

CrosftiDK  Mud  Kiver. 

13,600 

-16.0 

Kiver  600  t^t  wiile. 

—  0.7 

Do. 

U,000 

-14.8 

Kiver  700  feet  wide. 

-  1.4 

Do. 

H.400 

-13.  8 

Kiver  G.'iO  feet  wide. 

-  2.4  . 

Do. 

14.800 

-12.0 

Kiver  rt»KJ  fw?t  wide. 

—  4.0 

Do. 

15.000 

-11.2 

Kiver  iUK)  feet  wi<le. 

+  «.9 

Do. 

15,200 

-13.5 

Kiver  550  feet  wide. 

uecessary  cuts  on  this  route,  in  order  to  give  12  feet  at  mean  low  wator,  would 
oUowb:  From  0  to  800  feet  a  cut  on  an  average  of  1.7  feot  deep  would  be  re- 
.  FYom  800  to  2,300  feet  the  wat^r  is  now  from  12  to  ir>.5  feet  de«'p.  From 
i>  2.600  feet  a  cut  about  1.5  f«»et  deep  would  be  neceftsarv  in  order  to  give  the 
rd  depth.  From  2.600  to  3,600  feet  the  water  is  now  from  12  to  24  feet  deej). 
?ek  bottom  from  3,G00  to  4,100  feet  would  need  lowering  bv  about  2  feef.  For 
:t  1,100  feet  from  12  to  22  feet  is  found  at  low  water.  From  5,200  to  7,.")(H)  feet 
Dg  Mud  River)  the  water  is  from  0.5  to  12  feet  deep.  A  cut  for  this  2,o00 
fiuld  average  about  8.7  feet  deep.  For  the  next  2.IW  feet,  or  to  the  edge 
intervi'ning  creek,  a  cut  through  the  ii^arsli  woubl  av«;rage  about  19  xW.t 
In  the  channel  of  the  creek  mentioned,  from  9,800  to  ll.O(K)  fuer.  there  is 
Tor  800  feet  a  sutiicient  depth  of  water.  For  the  next  1,400  foi^t  a  cut  tlnough 
irsh  to  the  bank  of  Front  River  about  19  feet  deep  wouhl  be  ui'cessary. 
ae  strikes  Front  River  at  about  12,500  f«*et  and  deep  water  in  that  stream  at  5 
rther.  For  the  next  2.250  feet  the  water  is  from  12  to  18  foet  deej),  beyond 
point  a  shoal  2.>0  feet  long  would  require  deepening  about  1  Umt.  The  total 
on  this  line  between  the  extreme  12-foot  areas  would  be  about  15. ().")()  fiM-t.  Of 
*tance  <i,650  feet  carry  12  feet  or  more  of  water,  while  the  total  hnigtli  of  the 
iry  cat  would  be  about  8,400  feet.  Of  the  ti>tal  length  of  cut  3,700  l\;et  only 
be  through  the  unbroken  marsh,  while  4,700  feet  would  be  in  tlie  IilmI  of  one 
four  streams  through  whi<'h  the  route  passes.  For  tin; 3,700  feet  through  the 
the  cot  would  average  19  feet  deep. 

is  MuiI  River,  a  dintance  of  2,300  feet,  the  cut  would  average  8.7  feet  diM*]), 
or  the  renmining  2,400  feet  the  depth  of  the  cut  would  average  about  2.5  feet. 
OiMle  through  the  materials  composing  this  marsh  would  stand  without  <>av- 
Oiding.  with  side  slopes  of  1  on  2.  The  cubic  contents,  in  ])hn'p,  of  smh  a 
fe^t  deep  at  mean  low  water  and  100  feet  wide  on  the  bottom,  with  side  slo]n'S 

2.  as  above  Htated,  would  be  slightly  less  than  475,000  cubic  yards.  Such  a 
O.HS  Mud  River  on  the  line  proposed  would  he  at  right  aniiles  to  the  ]»T«'vail- 
T^'Uts  in  that  stream.  In  order  to  prevent  a  cut  at  this  ])hi<"e  from  tilling  u]>, 
d  !>e  neee.»«sary  to  build  a  dam  or  training  wall  entirely  across  Mud  River, 
1  for  the  most  part  to  the  axis  of  the  cut.  t?uch  a  training  wall  should  be  ou 
base  and  should  be  brought  up  to  about  5  feet  abov<'  mean  low  water,  except 
e  month  of  New  Teakettle  Creek,  where  it  should  be  left  down  to  about  G 
low  mean  low  water  for  a  width  of  about  100  feet.  Such  a  \yall  would  not 
rve  to  concentrate  the  flow  in  the  direction  of  the  cut  on  this  crossing,  but 
prevent  lieavy  northeast  stonns  from  filling  u[)  the  <nt.  A  gap  100  feet  wide 
^•et  deep  in  the  wall  wonld  serve  as  a  channel  for  smaller  boats,  and  also  act 
•TV  valveagainet  excess  pressure  from  either  diri'ction.    The  opening  being  on 

of  the  present  deep  pocket  along  the  right  bank  of  Mud  River,  it  would  not  be 
rd  to  do  any  harm  to  the  channel.  In  order  to  properly  direct  the  flow  of 
iiroagh  the  cut  across  Mad  Biver,  it  wonld  doubtless  be  necessary  also  to  con- 
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striu-t.  on  tlio  r>pi>osite  side  of  tlio  rnt.  a  low  tr.iiniiip  "wall  on  »  \\'1ilol)a!»o  ostendin 
from  i1j(^  imrtli  >uiv.  of  iht?  river  uLout  J,80U  ivvX  tovunl  the  li«aU  of  New  Ti*ftkettl 
Cn'i'k.  TIk*  ii]»])(fr  cud  of  Mud  Rivi^r  being  cut  olf  from  Sapclo  Sounds  and  the  Of 
crss  llow  iM'iii^  toward  the  north,  willincrease  the  flood  as  well  an  the  ebb  velodtia 
in  Nfw  IVakcttlr  Creek  and  pve  a  much  8tron^cr  ebb  flow  toward  tho  north  hi  A 
cut  tliaii  toward  the  south.  Tho  dividiugft  between  Dobov  and  Sapelo  on  the  liH 
of  this  route  would  doubtless  range  iVoin  near  the  mouth  of  Marsh  Creek  to  thl 
nauK'h'ss  creek  in  the  middle  of  the  deep  cut,  being  at  the  latter  place  a  greater  pvl 
of  the  Hood  and  at  the  junction  of  Mud  River  and  Now  Teakettle  Creek  dazing  a 
greatiT  ]>art  of  the  ebb. 

In  Older  to  inerea^e  the  flow  of  Front  Riveras  much  as  possible  between  themoatt 
of  sueh  a  cut  and  S:ii»elo  S<nind,  thebedof  the  nameless  creek  across  which  the lOitl 
would  run  should  be  eniidoyed  as  a  reservoir  tributary  to  Front  River  only,  TluBorak 
could  be  used  as  a  duiuiuiig  ground  for  the  cut  for  it-s  whole  length,  after  which  •  pUl 
daui  should  be  placted  across  the  creek  at  some  shoal  i)oint  as  remote  from  the  eiittf 
possible.  com]det«'ly  sej^arating  the  middle  of  the  cut  from  Mud  River.  Thebaalil 
of  neither  New  Teakettle  Creek  nor  the  outer  end  of  Front  River,  bcuig  well  n^ 
teeted  by  bunch  oysters,  will  be  materially  eroded  by  any  amount  of  water  vokii 
may  be  thrown  into  these  streams  by  o]»ening  up  the  cut  and  placing  a  dam  MMl 
Mud  River.  It  would  not  bo  necessary,  in  my  opinion,  to  dredge  out  thecntsowiii 
nor  so  deep  between  New  Teakettle  Creek  and  i^ont  River.  A  much  smaller  ent^fl 
one  9  feet  d(>ep  at  low  water  and  50  feet  wide  on  the  bottom  by  100  feet  wideontiw 
would,  with  a  dam  across  Mud  River  as  mentioned  above,  enlarge  itself  to  theM! 
quired  width  and  depth  ui  a  few  months'  time.  The  cubic  contents  of  this  smaUiil 
cut,  in  place,  between  New  Teakettle  Creek  and  Front  River,  including  the neMlj 
sary  cuts  in  both  of  these  streams,  to  12  feet  at  mean  low  water  and  100  feet  wider 
the  bottom  will  b(>  only  about  225,000  cubic  yards,  or  less  than  half  the  contentli 
the  ]>ro]»os*'d  cut  12  feet  deep.  Even  if  the  cut  were  made  at  once  12  feet  deep  i 
mean  low  water  and  100  feet  wide  on  the  bottom,  and  the  dam  across  Mud  "^ 
raiseil  only  liit^h  enough  to  keep  the  cut  on  that  crossing  open,  it  could  be 
dently  ex])eeted  that  within  a  few  years  the  cut  between  New  Teakettle  Creek j 
Front  Kiver  would  wash  out  to  at  least  the  present  dimensions  of  the  former  i 
that  is,  to  at  least  3iK)  feet  wide  on  the  top  and  IDOto  200  feet  wide  on  the  bottom.! 
12  to  \H  (v.oi  <leep.  In  my  oi)inion,  tho  materials  eroded  from  the  smaller  cut  would] 
be  depoait(ul  in  any  ])lace  in  or  adjacent  to  the  channel  in  either  direction.  If  i 
a  cut  once  well  started  will  enlarge  itself  naturally,  and  if  the  eroded  materiali' 
not  interfen^  with  the  channel  in  other  parts  of  the  route,  it  follows  that  it 
be  unwise  to  ex])end  a  sum  suflic.ient  to  cut  at  once  the  ship  channel  to  its 
size.     Nature  will  do  the  work  as  well,  and  at  no  expense. 

Jx'oute  Ko.  5. — On  the  route  between  Doboy  and  i^apelo,  by  the  way  of  the 
Teakettle  Creek  and  Front  River,  beginning  with  the  12-foot  curve"  from  Pol 
•Sound,  a  cut  would  be  riuiuired  in  the  wide-spread  of  Old  Teakettle  Creek  2,600 fa 
long,  averaging  H.2  feet  deep.  For  the  next  7,700  feet  to  the  hea<I  of  Old  TeaketttiS 
Cn;ek,  from  12  feet  to  '^:^  feet  of  water  are  found.  From  this  point  to  the  north  aidlfi 
of  Mud  River  at  Scott  Creek,  a  distance  of  2,800  feet,  a  cut  would  be  neccMaryfcj 
the  entire  distauc.*',  averaging  3.3  feet  deep.  For  the  next  4,200  feet  to  a  point  W 
Front  River  3<M»  feet  stuith  of  A  xii,  a  cut  about  19.4  feet  deep  should  be  made.  FroA 
the  cubic  coiiti'uts  of  this  heavy  cut  the  present  bed  of  Scott  Creek  and  Front  Bi^ 
at  tlh*  few  ]»Iaces  touched  would  take  out  but  comparatively  little.  FortheMit 
4,100  iWi  tlie  river  bottom  woubl  necessarily  require  lowering  from  0  to  12  feet,  A 
average,  no  iloubt,  of  (»  I'cct.  Then  follows  a  pocket  1,700  feet  long  and  from  121^1 
20  feet  dee]>,  aft«'r  which  a  shoal  about  700  feet  long,  carrying  about  10  feet  of  wattfj"' 
is  tbund.  Then  conies  4(XM'ce1  of  deej)  water  and  300  feet  of  shoal,  after  whichj 
stretch  of  l.iMK)  feet,  carrying  12  to  24  feet  of  water,  is  met  with  before  the  final  T 
of  route  No.  2.  2r»0  iwt  long,  is  reached.  On  this  route  is  a  total  length  of  »l  , 
15, (XX)  iVM't  of  shoal  willi  about.  13,S(.M)  feet  of  deeper  water.  Tlie  cubic  contents  ofi^ 
cut  on  this  route  would  be  far  in  excess  of  that  on  route  No.  2.  In  addition  to tijj 
exc;ivation  re(|uin.'d,  a  high  training  wall  would  be  necessary  across  Mnd  River Jl4 
east  of  the  nioutli  of  Old  Teakettle  Cn;ek,and  a  number  of  long  spur  Jetties  wow 
be  uHfessary  in  ]»roperly  conci-ntrate  the  water  in  a  channel  across  the  wide-spwrf 
of  Old  Teakett  b-  (  reek."  .^ 

Compared  with  the  advantages  of  route  No.  2,  the  merits  of  routes  Nos.  Itadl 
disapx)ear 

COMMKIiCi:. 

The  commercial  value  of  a  shi])  channel  between  Doboy  and  Sapdo  la,  in  ft 
main,  measured  by  tin-  amount  of  a  certain  class  of  exports  and  imports  of  uiep^ 
of  Darien,  Ga.  The  following  table,  collected  from  various  8oiirceS|  ahowaa^fM 
mately  the  commerce  of  Darien :  ' 
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t9  mi  itnporU  f&r  the  port  of  Darien,  Ga.,  for  the  fiscal  year  ending  June  30, 1S91, 


Articles. 


artt barrelg, 

balcH. 

feet. 

biiiilielB. 


»r«m« 


tal. 


Amount. 


Tons. 


24,660 

1.000 

83, 234,  U(H) 

100,000 


5,500 

250 

160.000 

2,5«0 

3,000 


171,250 


Value. 


$160,650 

40, 000 

749, 106 

10(1,000 

100.  UOO 


1, 14U,  750 


commerce  of  this  year,  as  compared  with  that  for  the  previous  year,  shows  a 
ncrease  in  the  quantity  of  lumber,  while  the  total  tonnage  of  naval  8tori*8, 
rice,  and  miscellaneous  goods  shows  an  increase  of  about  25  per  cent, 
alue  of  a  12-foot  channel  for  seagoing  vessels  between  Doboy  and  Sapelo  over 
ft  7-foot  channel  is  measured  by  only  a  certain  proportion  of  the  inmber  pass- 
port of  Diirien,  as  given  in  the  above  table.  The  need  of  such  a  ship  channel 
olHiy  to  Sapelo  is  to  give  tbrough  the  latter  sound  a  better  outlet  to  the  sea 
vy  vessels  loaded  witii  lumber  than  now  exists  over  the  shoal  liar  at  the  cn- 
ii  Doboy  Sound.  The  mayor  of  Darien  reports  that  of  the  83,234,000  feet  of 
passing' Doboy  for  the  last  fiscal  year  only  56,811,000  feet  were  carried  to  sea 
e  Dol>oy  Bar.  Of  the  remainder  16,074,000  feet  were  towed  or  drifted  to  the 
ad  west  to  sea  through  St.  Simon  Bar,  while  10,3-19,000  feet  were  towed  to  the 
1  rafts  and  found  an  outlet  through  Sapelo.  If  deep-draft  ships  loading  at 
or  Doboy  could  go  to  sea  through  the.proposed  ship  channel  and  .Sapelo  Sound 
Mild  drive  from  the  principal  lumber  port  of  the  South  Atlantic  coast  the 
er  coasting  boats  which  now  carry  the  bulk  of  the  lumber  exported.  Deep- 
lats  will  carry  this  lumber  at  a  figure  much  lower  per  thousand  feet  than  now 
i  among  the  boats  of  lighter  draft  which  are  able  to  p.iss  Doboy  Bar  in  safety.  It 
are;isonable  to  suppose  that  soon  after  the  ox)ening  of  such  a  ship  channel  from 
to  Sapelo,  in  connection  with  the  improvement  of  Darien  River  between  Da- 
l  Dobov.  which  is  now  going  on,  at  least  60,000,000  to  75,000,000  feet  of  luni- 
l  annually  find  its  way  to  sea  through  this  route.  A  saving  in  freight  of  only 
I  per  thousand  feet  of  Itunber  by  deeper-draft  boats  through  Sapelo  would  no 
epay  the  cost  of  the  construction  of  such  a  ship  channel  within  three  or  four 
iter  its  completion. 

b  here  to  express  my  obligations  to  Mr.  J.  L.  Van  Omiun,  assistant  engineer, 
rved  in  this  survey  in  the  capacity  of  transit  man,  for  his  hearty  cooperation 
Inable  assistance, 
'ery  respectfnlly,  yonr  obedient  servant^ 

Geo.  W.  Brown, 
Ajuistant  Engineer, 
.  0.  M.  Carter, 
^rp«  of  JBngineere,  U,  8,  A. 


N   12. 

[Printed  in  Honse  Bx.  Doo.  No.  41,  Fifty-aeoond  Congress,  first  session.] 

MINARY  EXAMINATION  OF  INSIDE  ROUTE  BETWEEN  SAVANNAH, 
ttGIA,  AND  FERNANDINA,  FLORIDA,  WITH  A  VIEW  OF  OBTAINING r  A 
lMBOAT  CHANNEL  OF  SEVEN  FEET  DEFfll  AT  MEAN  LOW  W  ATER. 

United  States  Engineer  Office, 

Savannah^  Oa,^  November  25, 1890. 

iERAL:  In  compliance  with  Department  letter  dated  SepteiiibcM* 
K),  I  have  the  honor  to  submit  the  following  report  of  a  preliini- 
xamination  of  "tbe  inside  route  between  Savannah,  Ga.,  and 
idina,  Fla.,  with  a  view  of  obtaining  a  steamboat  channel  of  7 
ptli  at  mean  low  water."' 

location  of  this  route  is  shown  by  a  dotted  line  on  Coast  Survey 
Nos.  156  and  157,  to  which  I  respectfully  refer  for  details.  Through- 
.»  greater  portion  of  the  route  are  found  ample  widths  and  depths 
iml>oat  navigation.  Depths  less  than  7  feet  at  mean  low  water 
jxd  at  the  following  places:  (1)  Komerly  Marshj  (2)  Mud  Kiver} 


1310   KEPORT  OF  TUK  CHIEF  OF  ENGINEERS,  U.  8.  ABMT. 


f 


;.$)  Little  Mud  lii vcr :  (1)  Jckyl  Creek ;  (".)  The  Dividiugs.  In  Frederic! 
'reek,  al>i>iit  1  mile  al)t)ve  Frederiea  Landing,  the  channel  is  obstracM 
by  oyster  beds.  Some  slijrbt  shoaling  has  also  taken  place  at  themoufk 
of  Atlams  <'reek. 

At  t\Vf»  of  tlie  Itualitii^s,  viz,  JJomerlv  Marsh  and  Jekyl  Creek,  work 
lias  already  been  done  by  tlie  Tnited  States.  There  is  now  a  mean  low- 
water  d<»ptli  at  the  f<n'mer  place  of  4.8  feet,  and  at  the  latter  of  5.5  fiMt 
Vov  detaihMl  descriptions  of  the  condition  of  these  hn^alities,  I  respeet- 
fnlly  refer  to  my  last  annnal  report. 

.Vt  Mud  Jiiver  there  is  for  nearly  4  miles  a  mean  low-water  dcpfha 
oidy  about  4  feet.  Near  the  soutlierii  end  of  Little  Mud  River  tlieiei 
a  slioal  with  a  <lej)th  of  about  G  feet  at  mean  low  water.  At  "WJ 
Dividin^s,''  near  the  mouth  of  Crooked  Uiver,  there  is  a  depth  of  alxM| 
o..")  feet  at  nu»an  low  water. 

I  have  m»t  been  able  to  obtain  any  reliable  information relativetO' 
value  of  the  <*ommerce  passin«x  throngh  this  ronte.     Two  steamers 
week  ply  t>n  this  route  between  Fernandina  and  Savannah,  fourt0tj| 
l>er  week  between  I>runswick  and  river  i)oints,  aiul  one  daily  betwMj 
JWunswiek  and  Fernandina.    Vessels  are  often  towed  over  portions 
this  lonte  to  avoid  rough  weather  at  sea,  and  it  is  also  uavigated^' 
many  small  <'raft  carrying  rice,  naval  stores,  oysters,  and  fish, 
value  of  the  commerce  jnissing  through  this  nmte  has  been  varioi 
estimated  at  from  SlMKMKm  to  84(>0,()(H>  per  annum. 

Two  im]Mniant  i)oints(m  this  route  have  already  been  deemed  w< 
of  improvement  by  tlie  Fnited  States,  viz,  Uomerly  Marsh  and  Ji 
<'reck,  and  1  am  of  the  o]union  that  for  all  of  the  reasons  stated 
obstructions  to  navigation  at  tin*  other  points  mentioned  should 
be  rem(»ved. 

Among  other  advantages  to  be  derived  from  the  proposed  inipnnttj 
nu'Ut  are  that  steamers  now  i>lying  on  this  ronte  could  rnn  on  schedalk 
time,  and  vessels  that  n(»w  havi^  to  go  to  sea  could  be  towed  tocoafllS 
wi>e  ports  over  this  nmte.  thus  avoiding  the  risk  of  encountering stroQ^ 
weather  at  sea.  ^  ^^ 

The  military  im[>ortance  of  this  ronte  has  already  received  attentwi| 
and  need  n<»t  be  stated  here.  ' 

The  esliniated  cost  of  surveys  upon  which  to  base  plans  aud  osft 
mates  of  imi»r<»veni<'nts  is  ><  1,000. 

Veiy  resjMMt  fully,  your  obedient  servant, 

O.  M.  Carter, 
Flrtft  Lieuienanty  Corps  of  Engineen* 

lirig.  (Jen.  TiloM  \s  L.  Casky, 

(lilrf  of  JjUijincrrH^  U,  S.  A, 

(TiiroNj^h  Col.  William  W  Craighill,  Cori)s  of  Engineers,  DivisW 
Fngineer,  Southeast  Division.) 

[Firbt  iiidoivcineDt.] 

U.  S.  Engineer  Office, 
JMfimore,  Md.,  Xovemher  ^^  1890. 

licsiiectfully  submitted  to  the  Chief  of  Engineers. 
In  view  of  the  facts  and  reasons  set  forth  in  the  report  of  thelw 
engint'cr  of  November  iT).  ISOO,  and  of  my  own  personal  knowledge' 
<M»nsider  the  inside  route  between  Savannah,  G  a.,  and  Fernandina,  Fb 
wiuthy  of  improvement,  including  the  presentand  prospective  needs  Q 
commerce. 

Wm.  p.  Gbaighixi., 
Colonel^  Corps  o/Engi/Mm* 


n 
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EYOF  INSIDE    ROUTE,  BETWEEN'   SAVANNAH,  (JEOROTA,  AND  FER- 
DINA.  FLORIDA,  WITH  A  VIEW  OF  OHTAINJNO  A  STEAMBOAT  CIIAN- 

of  seven  feet  j)ep1^h  at  mean  low  water. 

United  States  EnitIneer  Office, 

iS<ivanHah,  Ga.,  November  XAo,  If^ffL 

iERAL:  In  accordance  with  the  i-equireineiits  of  section  17  ol"  the 
nul  liarbor  act  of  September  19,  189(>,  and  iiistru4*tions  fi-oiii  the 
of  Enjjineers,  dated  Noveiiil)er  1^9, 181)0,  I  have  tlie  honor  to  sul)- 
rewith  my  rejiort  uixm  the  siu'vey  of  the  *'  inside  route  between 
iiah,  (ia.,  and  Fernandina,  Fla.,  with  a  vii^w  of  obtaining  a  steani- 
liauuel  of  7  feet  depth  at  mean  low  water,"  tti^ceth*^'  with  a  proJ4*ct 
improvement  and  mi  estimate  of  the  cost  of  the  same.  A  hvM 
[itiou  of  the  aim  of  the  ])roi>osed  improvement  and  some  tacts  re- 
to  its  commerehil  importance  are  given  in  my  n»])ort  upon  tlie 
inary  examination,  dated  November  25^  181M»,  to  wliich  i  resjieet- 
efer. 

hication  of  this  route  is  shown  ])y  a  dotted  line  <m  current  Coast 
V  Charts  !Nos.  loO  and  157,  to  which  reference  is  resjiect fully 
;nr  details  in  connection  with  the  foHowin^  descrii>ti(»n.  The  route 
the  Savannah  River  by  St.  Augustine  <  'reek  and  following  Wil- 
m  River,  reaches  Romerly  Marsli,  through  wliich  two  routes 
-the  old  <me  through  Ronu»rly  Marsh  Creek,  very  cn)ok<»(l  and 
r,  and  almost  impracticable  at  low  water,  and  tin*  new  rout** 
:h  Dead  Mans  Uammock  ('reek  and  the  dredge<l  <ut  connerting 
ine  with  Wassaw  Creek,  through  the  latter  and  Odingsell  Kivei- 
nus  (,'reek  where  it  joins  the  first  route.  From  liomerly  Marsh  t  he 
traverses  the  following  streams,  or  portions  of  them,  viz,  Adams 
i.  Vernon  River,  Ogeechee  River,  Florida  Passage,  and  R<»ar  River; 
rossesSt.  Catherines  Sound  and  follows  North  New]M»rt  River  ((►r 
irg  Creek),  Johnsons  Creek,  and  South  Newport  River  into  Sa- 
ound.  In  all  parts  of  the  route  just  described,  south  of  Ronu*rly 
.  the  depths  exceed  7  feet  at  mean  h)w^  water,  ranging  generally 
0  to  20  feet  and  often  exceeding  the  latter  depth.  On  leaving 
»  Sound,  the  most  serious  obstruction  «»f  the  entire  ronte  is  ibund 
long  stretch  of  shallow  water  in  Mud  River.  For  a  distaiue  of 
.o  miles  the  depth  is  less  than  7  feet;  the  mean  depth  is  Ti.s  \W{, 
e  least  depth  4.8  feet,  all  refeiTed  to  mean  low  water.  l^'r<»ni  IMud 
the  channel  follows  New  Teakettle  Creek,  crosses  Dolioy  S(»un<l, 
nters  North  River,  thence  through  a  portion  of  ]^M•k^b'dun(ly 
reaches  Little  Mud  River,  in  wliich  there  is  a  shoal  of  small  ex- 
arryiug  slightly  less  than  7  feet  at  mean  low  wjiter.  Crossing 
laha  Sound  the  channel  continues  through  Buttermilk  Sound  nnd 
rica  Creek  into  St.  Simon  Sound.  Ab<mt  1  inih*.  north  <»f  Fred- 
Landing  the  channel  is  narrow  and  is  partially  ol)structe(l  by 
bnls. 

cring  Jekyl  Creek  from  St.  Simon  Sound  two  shonls  are  enccain- 
nne  just  outside  the  entrance  and  the  other  inside,  at  the  i)oint 
the  creek  widens.  The  least  mean  low-water  dei)tlis  on  those 
■  are  4.8  feet  on  the  former  and  o,;}  feet  on  the  latter.  The  route 
s  St.  Andrews  Sound  by  a  detour  seaward  around  the  middle 
fl,and  thence  by  way  of  Cumberland  River  aiuK'uniberland  Sound 
»s  Feniandina,  Fla. 
m  Jekyl  Creek  southward  the  depths  are  ample,  exceeding  m 
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most  places  10  foet  at  mean  low  water,  and  navigation  is  easy,  except 

at  one  point,  known  as  "TheDividings,"at  the  month  of  Crooked  Biver- 
At  that  ])oint  a  sliarp  turn  of  more  than  100  do^^rt^es  is  made  by  the 
channel  in  passing  llorseshoo  Shoal.  The  least  channel  depth  i8,how- 
ever,  fully  7  f<H;t  at  mean  low  water,  and  greater  depths  are  found  on 
either  side  of  th('  shoal.  Were  the  channel  proxKsrly  marked  by  ranges 
and  buoys  no  diiUcuIty  in  navigating  it  sliould  be  experienced. 

The  distance  from  Savaunali  to  Feruandina  by  the  inside  route  just 
described  is  jbout  UiO  miles. 

Toucliing  at  Darien  en  route  increases  the  distance  by  about  20  mileBi 
and  at  Brunswick  by  about  12  miles. 

The  survey  of  the  insi<le  route  was  made  under  my  direction  in 
April  aiul  May,  18J>1,  by  ^Ir.  George  W.  Brown,  assistant  engineer. 

DrtailtMl  surveys  were  made  at  the  following  points:  RomerlyMard^^ 
Mud  Kivor,  Little  Mud  Kiver,  Jokyl  Creek,  and  "The  Dividings."         ■ 

The  metliods  employed  in  the  survey  are  similar  to  those  desciflMi  ' 
in  my  report  uj)on  the  survey  of  the  inside  route  between  DoboySonni. 
and  Sapelo  iSound,  dated  October  5, 1891,  to  which  I  respectfully  reftbj 

A 
ROMERLY  MARSH.  ' 

li 

Wastfaw  Oret'l'  route. — With  a  view  to  determining  the  best  route  ftf I 
an  inipr(»vcd  channel  through  Komerly  Marsh,  tw^o  lines  were  surveyed|^ 
viz,  the  prosiMit  channel  through  the  dredged  cut  and  Wassaw  Credl' 
aiul  a  HMilc  from  Roniorly  Marsh  Creek  through  Habersham  Greek,  tli6; 
head  of  wliich  is  st^paratcd  by  a  narrow  strip  of  marsh  laud  mi*i 
Odingsrll  Ifivor. 

Tlh'  lirstnanuMl  rout^i  was  opened  under  the  direction  of  Gongreai 
between  the  yi^irs  1S8:?  and  1SH(>  by  the  dredging  of  a  cut  through  tbH^ 
marsh  between  Dead  Mans  11  a nnnock  Creek  and  Wassaw  Creek,  audi 
by  deepening  the  latter  at  Shoals  No.  1,  Xo.  2,  and  No.  3.  For  detaill^ 
in  relereiiee  to  its  eonstruetion,  I  re^^pci^tfully  refer  to  the  annual  reporll; 
of  the  Chief  of  10n«iineers,  IT.  S.  Army.  The  total  length  of  continuoui-; 
cut  is  1,117  feet,3,.">^^  feet  of  which  are  through  solid  marsh  and  Slt^ 
feet  at  t  he  liead  of  Wassaw  (3reek.  The  cut  is  from  90  to  110  feet  widA- 
at  the  low-water  and  about  140  feet  wide  at  the  liigh-water  line.  ThaJ 
snrfaee  of  the  marsh  is  at  about  the  level  of  mean  liigh  water,  exoept- 
at  the  soutiiern  end  of  the  cut,  where  it  joins  Wassaw  Greek  in  aloifj 
marsh,  scarcely  half  of  which  rises  above  the  level  of  mid-tide.  ThfrJ 
depth  of  wat(»r  in  the  cut  exceeds  7  feet  at  only  on^  i)oint,  1,100  fbtt^ 
from  the  northern  end,  where  it  is  7.1  teet.  The  mean  depth  througlh 
out  the  cut  is  Ti.S  feet,  and  the  least  depth  is  .5.2  fe^t,  at  points  aboa^ 
800  fei^  from  the  northern  end  and  (>00  feet  from  the  southern  end*] 
For  a  leno-t],  of  about  L'OO  feet  on  Shoal  No.  3,  and  800  feet  on  Shoall 
No.  1'  the  depth  is  less  than  7  feet,  the  minimum  mean  low- water  deptfai! 
being  n.7  feet  on  the  tormer  and  0.3  feet  on  the  latter.  ] 

Tin*  material  at  the  bottom  of  the  cut  is  mud,  clay,  and  fine  sandi, 
mud  and  sand  predominating.  The  banks  are  of  mud  and  a  little  sand. 
e\<*ei)tat  Mead  Mans  Hammock,  where  they  are  of  clear,  fine  sand.  Ai 
Shoal  Xo.  3  the  1)(»ttom  is  of  sand  and  clay  or  hard  mud.  At  Shotl* 
No.  2  it  is  softer,  c(mtainin*^  more  mud. 

The  mean  range  of  tide  in  the  cut,  as  appix)ximately  determined  \3ff 
only  a  lew  observations,  is  about  0.8  feet.  The  tidal  currents  are  veiy 
irregular,  owing  to  the  fact  that  the  tides  from  Wassaw  Sound  andOt*' 
Bubaw  Sound  meet  neai*  the  southei*n  end  of  the  cut.    Current  obsem*' 
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re  made  on  May  Sj  during  a  spring  tide  with  a  range  of  9.1 
mean  tidal  range  being  6.8  feet.  The  results  obtained  do  not 
»  oorrespond  to  mean  tidal  conditions.  At  low  water,  on  the 
sideredy  an  area  of  slack  water  prevailed  throughout  the  south- 
of  the  cut  and  the  upper  two-thirds  of  a  mile  in  Wassaw 
•om  which  area  ebb  currents  still  ran  slowly  toward  the  north 
h.  An  hour  later  the  currents  had  been  reversed,  and  slow 
rents  were  running  both  in  the  cut  and  the  creek  toward  a  slaek- 
ea  at  the  point  where  the  cut  and  the  creek  meet.  For  a  time 
int  firom  the  north  then  overpowers  that  from  the  soiith  and 
le  area  of  slack  water  down  tlie  creek  about  3,000  feet,  where 
IS  until  alK)ut  half  tide,  when  the  low  marshes  and  mud  flats 
ad  of  Wassaw  Creek  become  flooded  and  the  currents  flow 
reased  velocities  from  both  directions  to  cover  the  greatly  in- 
irea,  and  meet  at  the  mouth  of  the  large  branch  of  Wassaw 
K)ut  HOO  feet  from  the  cut. 

conditions  prevail  until  nearly  high  water,  when  the  current 
dsaw  Creek  predominates  for  a  time  and  drives  the  slack- water 
k  into  the  cut  about  1,000  feet.  Half  an  liour  after  high  water 
mts  change  and  until  half  ebb  divide  at  the  mouth  of  tlie  large 
f  Wassaw  Creek  and  flow  in  both  directions  toward  the  sea. 
is  Wassaw  Creek  alone  drains  its  large  branch,  as  well  as  the 
end  of  the  cut,  and  the  slack-water  area  moves  gradually 
rd  until  it  reaches  the  middle  of  the  cut.  At  one  hour  before 
r,  however,  the  currents  again  divide  at  the  mouth  of  the  larg<» 
lud  finally  disappear  at  slack  low  water.  In  the  cut  the  max- 
od  velocity  was  found  to  be  about  2.6  feet  per  second  at  tIii«M» 
ter  low  water,  with  a  bottom  velocity  of  about  2  feet,  and  tlio 
n  ebb  velocity  to  be  about  1.2  feet  per  second  at  two  hours  after 
ier,  with  a  bottom  velocity  of  about  1  foot.  In  Wassaw  Creek 
e  large  branch  the  maximum  flood  velo<*ity  was  only  0.9  of  a 
second  at  one  hour  before  high  water,  with  a  l)ottom  velocity 
a  foot,  and  the  maximum  ebb  velocity  was  1.85  feet  i>er  second 
ad  one-half  hours  after  high  water,  with  a  bottom  velocity  of 
The  condition  of  slack  water  which  prevails  at  the  head  of 
Creek  and  the  southern  end  of  the  cut  for  at  least  one-half  of 
is  a  fniitful  source  of  shoaling,  and  the  ])ocket  which  existed 
Mid  of  the  creek  witb  a  low-water  depth  of  12  feet  when  the  <-ut 
led,  has  shoaled  so  that  the  present  depths  are  only  from  r>  to 
Shoaling  has  also  taken  place  throughout  the  entire  cut,  owing 
•  the  degradation  of  the  banks  and  partially  to  tin*  material 
in  by  the  strong  flood  cun'ents  which  the  weaker  ebb  is  unable* 
e.  The  mean  depth  in  the  cut  at  its  completion  was  7.L'  tVet, 
least  depth  6.1  feet.  At  present  the  mean  dej»th  is  but  5.S 
the  least  depth  5.2  feet,  shouting  a  fill  in  tlie  cut  alone  of  ovi-r 
ibic  yards  of  material.  The  cut  has  widened  at  the  Jii;ih- water 
•nm  5  to  25feet  in  the  northern  half,  and  from  ii(»tr»  KM«'<*t  in  thr 
half.  The  shoahng  was  very  rapid  during  the  first  two  yi*ars 
I  completion  of  the  cut.  Since  then  it  has  beon  slower,  but 
us  at  the  rate  of  about  0.2  of  a  f<x)t  per  year. 
LM-manent  improvement  of  tliis  channel  can  be  a(coniplish«*d 
fjutinuons  dredging,  since  there  is  un  feasihh*  nu-thnd  of  chang 
idal  Cimditious  so  as  to  promote  natural  s(M)iii. 
lautities  of  material  necessary  U*  be  renn>v*Ml  bv  du'dging  to 
jpth  of  7  feet  at  mean  low  water  in  a  chanm-l  50  feet  wide  at 
Hi  92 83 
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the  bottom,  with  side  slopes  not  greater  than  1  oa  2,  are  as  follows, 

btiiAoat  proper .^ _ ..'... ...^.  'V 

At8ho»lNo.8 '— Od 

At  Shoal  Na.3 ZTTM 

Shoal  between  Nos.  3  And  S ^S 

Total ■ 

Estimating  the  cost  of  dredginf  at  25  cents  per  cabic  yard  lA  n 
and  allowing  16  per  cent  for  engmeertug  and  contingencies,  the  t 
cost  of  the  improvement  woold  be,  in  round  numbers,  913,500.         " 

There  is,  however,  no  reason  to  believe  that  the  new  channel  wi 
be  any  more  permanent  in  character  than  it  has  proved  to  he  ia  | 
past.  The  to^  amount  of  material  to  be  dredged,  as  given  above,! 
resents  approximately  the  amount  of  filling  that  has  taken  place  du 
the  past  five  years.  Should  the  shoaling  continue  at  the  same 
there  would  be  required  an  annual  ezpeuditure  of  from  |2,000  tofl 
to  nuuntain  the  improved  i-himiiAi,  ^^ 

XBmUTfcS. 

Dredging  17,000  onbie  yarda  in  place,  atKoentn.. 
Engineering  and  oontingeneles,  ISpeioent 

Total 

Eatimated  annual  etpendltnre  for  nudntenanoe,  93,600^  intoreat  at  B  flOr-'Jii' 

Aggregate 

Haiersham  Greek  route. — ^The  second  route  surveyed  t^uron^ 
erly  Marsh  is  by  way  of  Habersham  Creek,  and  a  proiKtsed  f 
cut  thrOQgh  the  narrow  strip  of  marsh  between  the  head  of  the  fl( 
aud  Odingsell  River.  Habersham  Creek  branches  from  RomerlyBb 
Creek  about  LSmiles  westof  the  mouth  of  Dead  Mans  Hammock^ 
and  extends  nearly  due  soath,  almost  cutting  across  the  narrowesM 
tion  of  the  marshes  lying  between  Eomerly  Marsh  Creek  and  Oa 
sell  River.  This  route  will  torm  the  short«.st  available  one  betwea 
mouth  of  Bomerly  Marsh  Creek  and  the  head  of  Adams  Cr«^^ 
greater  probabilities  of  self-maintenance  than  any  other.  ThediM 
lietweeu  the  above-mentioned  points  via  the  present  cut  and  "Warn 
Creek  is  8.3  miles;  through  the  "OM  Marsh  "route  it  is  4.3  qn 
while  by  the  Habersham  Creek  route  it  would  be  only  3.3  miles.  ■  j 

The  main  stem  of  the  creek  is  4,40(>  feet  long,  it  is  nearly  stra^ 
and  varies  in  width  from  75  to  150  feet  at  the  low-water  and  Eraql 
to  200  feet  at  the  high-water  line.  The  mean  low-water  channeldq 
vary  between  3.8  feet  and  7.9  feet,  the  average  depth  being  6  feet.  1 
bottom  and  banks  are  composed  principally  of  soft  or  stiff  mud.     ■] 

Tlie  creek  has  two  branches,  the  larger  of  which  continues  toi 
the  south,  with  an  average  width  of  80  fe«t  and  a  low-water  depi 
from  1  foot  to  1  feet,  and  heads  at  a  point  distant  only  1,000  ileeC  I 
Oiling.seil  River.  The  mean  range  of  tide  in  Habersham  Cre«k 
never  been  accurab'ly  determined.  The  observsttions  made  give  H 
tween  6.8  and  7  feet. 

Flood  currents  pn-vail  until  a  short  time  after  high  water  K 
currents  until  a  short  time  after  low  water.  Yelocibes  wen  «l 
only  during  flood  tide,  and  were  found  to  reach  a  ""^"'n^ni  (I 
1.2  feet  per  second,  with  a  bottom  velocity  of  about  1  fixit.  l%t^ 
ble  that  the  ebb  velocities  do  not  differ  much  from  the  fluod. 
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The  improvement  of  this  route  would  require  the  deepening  of  tho 
maiiL  .stem  of  the  creek  by  therenu>val  of  about  12,0(H)  cubic  ynrds  of  ma- 
terial by  dreilgiug,  and  the  openiufr  of  a  dredged  cut  foUowin*?  apj)roxi- 
mately  the  course  of  the  Uirger  branch  and  cutting  tlirougli  the  marsli 
on  the  shortest  line  to  Odingsell  Elver  by  the  removal  of  about  li*(),(M)() 
eobic  yards  of  material,  making  a  total  of  ltJ2,0(H)  cubic  yards. 

If  a*  less  tortuous  route  be  selected,  tho  total  amount  of  "material  to  be 
removed  by  dredging  would  be  increased  to  about  15(),0()()  cul)ic  yards. 
The  chiinges  in  the  tidal  conditions  that  would  follow  the  ojjcniiig  of 
the  proposed  cut  are  diflicult  to  pre<lict,  owing  to  the  meager  informa- 
tion available  in  regard  to  the  relative  elevatifms  and  slopes  of  tin*  water 
Rirface  at  different  stages  of  the  tide.  One  determinat  icm  of  elevatir)ns 
made  April  7,  ISlil,  shortly  after  half  flood,  gave  the  elevation  of  the 
water  surliwre  in  Odingsell  Kiver  as  G.4  feet  al)ove  mean  low  water,  and 
Aatatthe  head  of  the  large  branch  of  Habersham  Creek  as(>.l  iWt 
above  the  same  plane.  At  the  head  of  the  main  stem  of  the  creek  it 
was  6.3  feet.  An  elevation  coiTespondiiig  to  that  in  Odiiigsi'Il  liiver 
would  therefore  probably  be  found  near  the  middle  of  the  main  st^Mu  of 
the  creek.  Those  conditions,  if  maintained  after  the  opening  t»f  the 
cut,  would  cause  the  tides  to  meet  near  the  middle  of  the  main  stem  of 
the  creek.  A  single  determination  at  only  one  stage  of  tide  c:inn«»t, 
however,  \ye  supposed  to  render  true  mean  results  which  may  be  <]iiite 
different  trom  those  given. 

Hiere  is  at  the  head  of  RomerJy  Marsh  Creek  an  area  of  low  marslics 
and  mud  tiats  forming  a  large  tidal  reservoir.  It  is  possibh*  tliat  wrre 
the  cut  oi)ened,it  and  Habersham  Creek  wouhl  be  called  upon  for  serv- 
ice in  filling  and  em]>tying  this  basin  in  conjunction  with  Roiin'rly  Marsh 
Creek,  thus  determining  the  meeting  of  the  tides  at  the  junction  of 
those  two  creeks — a  condition  favorable  for  the  maintcnan<e  of  ani]>lc 
dq>ths  in  the  creek  and  cut.  These  advantiiges  of  tidal  tlow  would  h<' 
aogmented  by  the  closing  of  theOhl  Marsh  routeata  pcnnt  near  Adams 
Creek,  so  that  the  flow  to  and  from  the  tidal  basin  before  nnntioniMl 
might  be  forced  through  the  new  channel.  This  would  i-eqnire  thrcon- 
atniction  of  a  closing  dam  about  200  feet  huig.  rising  to  a  In'I^Lrlit  of  '^ 
litet  above  mean  high  water  in  an  average  mean  low  water  tl<*])tii  of 
about  5  feet. 

Such  a  dam  of  log  or  brush  mattresses  loaded  with  stone  or  shells  ii]> 
to  mean  low  water  and  of  stone  and  shells  alone  above  that  levei^wimhl 
eo8t  alKmt  $8,000. 

ESTIMATES. 

Diedgingr,  160,000  cubic  yards,  in  ]il:M-i»,  at  25  conts f :;7.  ;ViO 

'    MiltRsses,  4,000  squaro  yards,  at  1o  c«?nt» :;,  (MH ) 

Stone,  1.200  cubic  yards,  at  $3.50 «.-'••(' 

SbeDs,  1,000  cubic  yanU,  at  $1 !,<'«'<» 

Total 4r..7rM> 

EBjpneeriDg  and  cont in^cnoi(»8,  15  jmt  coiit t>,  s,v> 

1     Eiti]iiat«d  annual  expenditure  fur  iiiniiittMiuiico  .f.VH>,  inti-n'M  at  ."i  jin  nut 

on in,  (MM) 


I 


!  Agg^regate ^52.  '}Tk\ 

The  construction  of  the  elosin<r  dam  may  not  be  necessary,  in  whidi 

case  the  total  eost,  iueludiug  enj^iueerin;^:  and  rontinuiMMM*^.  wouhl  Im^ 

■  reduced  to  $5:5,555.    The  route  deseribed  would  br  siiorlrr  than  tln^ 

|.  present  route  through  Wassaw  Creek  by  about  5  miles,  and  would 

I  possesH  the  additional  advantage  of  not  iCMiuiring  frequiMit  expeudi- 

ture^  for  maiutenance. 
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Bad  not  the  opeuing  of  the  Wasaaw  Cr^ek  route  been  made  mandl 
tory  by  Congress  that  rente  woald  ncjj;  have  been  selected  by  the  euM 
neer.  In  view  of  »U  of  the  foregoing,  it  i«  therefore  recouuueiided  tU 
the  present  rout«  be  abandoned,  and  the  ront«  through  SabciratudI 
Creek  be  selected  for  improvciueiit.  '^ 

HUD  RITEB. 

The  present  channel  between  Doboy   and  Sapelo  eoondB  '_ 
through  Mud  Biver  and  New  Teakettle  Creek.    In  the  latter  fl 
depths  are  found,  ranging  from  10  to  20  feet,  bnt  in  Mnd  Biver  e 
Bive  BhoalB  are  eneonntered,  with  minimnm  depths  at  various  pointd 
the  best  channel  of  irom  4.7  to  5.3  feet  at  mcAn  low  w-itor.     The  d 
tance  through  Mud  Biver  &om  the  head  of  N.'w  Tt':Tkf*lt!e  Creek'J 
Sapelo  Sound  is  about!  miles.    The  widths  iLL<>  i-misslvi',  lichig  ab« 
6,800  feet  at  the  mouth,  widening  t<t  6,400  I'w^r  i'  niilts  iiliuvt;,  aad  f 
p-ndually  narrowing  to  about  1,700  IVetjust  hilowilie  entranue  bifi 
Teakettle  Creek.    The  present  chaniul.  allcr  leaving  New  T 
Creek,  crosses  the  river  over  a  shoal  l.'iW  lonj:,  with  a  minimutt^ 
of  4.8  feet,  and  enters  a  deep  pocket  3.(M(l)  leut  Icms  close  to  theii 
Rhore.    Then  follows  a  distance  of  11,000  Ifee^  in  which  the  c 
less  than  7  feet,  the  miuiuinni  deptli  being  6.3  feet. 

At  the  mouth  of  the  river  there  i»  another  shoal  4,500  feet  Iodz  fl 
»  minimum  depth  of  5.2  feet.  East  of  the  channel  are  wide  mBafl 
\rith  depths  of  but  1  or  2  feet  and  with  large  areas  showing  above  n 
low  water.  Near  the  month  there  is  a  deep  pocket  along  the  eatf 
shore,  hut  it  shoals  into  the  mud  flats  just  described  and  is  rapidljrl 
ing  up,  former  depths  of  16  feet  being  reduced  to  present  ones  (rf  (T 
8  or  9  feet. 

The  material  computing  the  river  bottom  is  very  soft  mud,  ] 
sticky  in  places  by  the  admixture  of  clay.    The  mean  range  of  *    _ 
Mud  Biver,  as  nppreximately  determined  by  the  limited  number  offl 
servations  avnilable,i8  7.5  feet.    The  tidal  currents  are  of  i 
velocity,  and  near  the  upper  mouth  of  New  Teakettle  Creek  ue  » 
irreguliu'.    Their  charactciiuttcs  are  exhibited  in  the  following  ti" " 


Tld..l 

SInRc. 
L.W.... 

Muiilh  Nrw  TtmliBt- 

New  T«iket.tto 
Creek. 

Uud  BIv»r 

Bbo%-B  Now  Ti-a- 

^^-issum 

aiaak  w.««- 

Sllntrtb 

Modmhi  flood.. 

SlnmEBKod.... 

SlMk     BbOTB: 

Slow  flood .* 

Moderate  flood.. 

Stmnir  flood... 
....do 

HodenMBMi.. 

Mmlcratoflnoillirnni'li- 

'its-"'-'" 

Sanaa  fliioil  limncli- 
ingS.  undS.  ill  Uud 
,..fc 

a:vrV.': 

7V 

Mwloml*  fln>.l  liirn. 

Modcr-Wobb... 
Slronfiebh 

;;.- 

Slow  flood 

SIxwfluDd  above : 
ulr.WBlllibplow 
Mnd.TUlx.bU-.. 

L.W... 

SboVw...r 

. 

■^.sa; 

xa... 

Mixl«nii4'  el>l>  hoaiS. 
Slick  WBU-r 

Slew  ebb 

aUckwatm...... 

aiowBbb. 
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:1  be  seen  firom  tbe  table  that  in  Mud  River  below  New  Teakettle 
here  is  found  a  slow  ebb  current  at  low  water.  For  llirce  hours 
Hows  an  area  of  slack  water,  gradually  moving  up  stream,  with 
rent8  above  and  flood  currents  below  it.  For  the  succeeding  two 
loderate  flood  currents  prevail  throughout,  and  at  high  water 
again  an  area  of  slack  water,  witti  slow  ebb  currents  above  and 
rKl  currents  below.  For  two  hours  after  high  water  strong  ebb 
i  prevail.  For  the  three  succeeding  hours  there  is  an  area  of 
Iter  in  the  upper  portion,  from  which  moderate  ebb  currents  are 
toward  the  Soond.  At  low  water  the  cycle  of  changes  begins 
Tliere  are  therefore  seven  hours  out  of  twelve  during  which  an 
slack  water  exists  in  some  portion  of  Mud  Eiver,  with  slow  or 
:e  currents  in  other  portions,  and  only  two  hours  diu'iiig  which 
•urrents  exists  viz,  the  ebb  currents  for  two  hours  after  high 
At  the  mouth  of  New  Teakettle  Creek  slack  water  occurs  at 
er.  For  three  hours  following  the  strong  flood  currents  flow  to 
h  and  south  on  entering  Mud  Kiver.  For  the  next  two  houi's 
:n  to  the  south  only,  and  at  high  water  and  for  two  hours  there- 
by turn  to  the  north  slowly  and  die  out  in  high  water  slack, 
the  third  and  fourth  hours  after  high  water  strong  ebb  currents 
e  creek  from  the  south;  from  that  time  until  low  water  slack 
:e  currents  from  both  north  and  south  meet  in  the  mouth  of  the 

ig  high  water  slack  in  the  creek  strong  ebb  currents  are  flowing 
ts  mouth  in  Mud  River.  In  the  north  end  of  New  Teakettle 
he  maximum  flood  velocity  is  about  2  feet  per  second,  with  a  bot- 
iwity  of  1.7  feet  at  half  flood.  The  maximum  ebb  velocity  is 
feet  per  second  at  four  hours  after  high  water.  At  the  shoalest 
the  Mud  River  crossing  the  maximum  ebb  velocity  is  about  1.3 
second  at  one  hour  after  high  water,  but  the  trend  of  the  current 
;  50  degi-ees  away  from  the  axis  of  the  channel.  The  maximum 
)city  when  the  water  flows  in  the  direction  of  the  channel  is  only 
7  of  a  foot  i)er  second.  The  maximum  flood  velocity  in  the  di- 
>f  the  channel  is  only  about  0.2  of  a  foot  per  second.  Close  to 
.th  of  New  Teakettle  Creek  the  ebb  current  in  Mud  River  reaches 
ty  of  about  2.5  feet  jyer  second,  but  its  direction  makes  an  angle 
y  50  degi-ees  with  the  axis  of  the  channel.  In  the  channel  of 
ver,  half  way  between  the  mouth  of  New  Teakettle  Creek  and 
Sound,  the  maximum  ebb  velocity  is  about  1.0  feet  per  second. 
d  currents  were  not  measured  at  that  x>oint  but  appeared  to  be 
eaker  than  the  ebb.  The  channel  through  Mud  River  may  be 
d:  (1)  By  dredging  alone;  (2)  by  dredging  aided  by  works  of 
tion. 

dged  channel  through  the  soft  material  composing  the  bottom 
River  would  soon  be  partially  filled  by  material  waslied  in  by 
ind  cross  cun-ents.  It  would  therefore  be  necessary  to  resort  to 
g  at  fi-equent  intei-vals  in  order  to  maintain  the  necessary  depths. 
re  three  shoals  requiring  deepening,  which  may  be  designated 
pper  shoal,  at  the  crossing  from  New  Teakettle  Creek;  themid- 
il,  near  the  mouth  of  the  small  stream  entering  Mud  River  from 
t^  and  the  lower  shoal  near  the  river's  mouth.  The  upper  shoal 
.  1,5(K)  feet  long,  with  a  minimum  mean  low-water  depth  of  4.8 
'.  an  average  depth  of  5.6  feet.  The  dredging  of  that  shoal  to  a 
f  7  fi.*et  at  mean  low  water  and  a  bottom  width  of  50  feet  will 
the  removal  of  about  8,000  cubic  yards  of  material.  The  length 
ng  at  the  middle  shoal  may  be  shortened  one-half  by  cutting 
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acro88  fifom  the  presemt  channel  to  the  deep  water  at  tlwi  moath  of  t 
small  creek  entering  from  the  west.  The  length  of  cut  on  that  l' 
trill  be  about  5,200  feet.  The  least  di-pth  of  water  is  a.4  feet  and  I 
average  depth  5.3  feet.  '  The  deepetiin;;  of  that  shoaJ  will  require  f 
removal  of  about  30,000  cubic  yard  s  of  luat^rial.  Tu  dixtpmi  it  to  7  fl 
at  mean  low  water  on  the  line  of  t,he  prtfMLitit  chniiiiel  will  reqoiie  t 
removal  of  about  35,000  cubic  yaidH  of  tuaterial.  Th<-  lower  ahoal  j 
about  4,500  feet  long,  with  a  mmimiim  depth  of  5.2  feet  uud  an  avei 
depth  of  6  feet.  The  deepening  of  Mint  ahoaJ  will  require  the  remoM 
of  about  17,000  cubic  yarda  of  maliiiiil,  making  a  total  of  55,000  cnll 
yards.  It  is  impossible  to  predict  t.lm  rate  at  which  such  a  dredgi 
channel  will  be  filled  by  transporbil  material,  bnt  exjiericnce  gaine< 
dredging  at  other  places  in  similar  miitcrial  shows  that  the  ueterio 
tion  of  the  channel  will  doubtless  hn  very  rapid  during  the  fost  t 
fears.  In  that  time  It  is  probable  that  ouo-half  of  the  original  in 
in  depth  will  be  lost.  After  that  the  shoaling  will  he  less  rapid, 
will  probably  be  little  error  in  assnmiug  that  in  one  yeai'  aft«r  tbedi 
channel  Is  completed  an  amount  of  material  equal  to  one-third  of  t 
originally  removed  will  have  found  its  way  into  the  cuts,  to  he  i 
removed-  The  quantities  of  material  requiring  removal  in  save 
years  will  doubtless  decrease  little  by  little,  but  it  can  not  be  tU 
that  a  dredged  channel  in  Mud  Biver  will  ever  be  self-maintaium^ 

Dndfilnir,  55,000  coble  yuda,  in  pUoe,  rt  2S  ceutB tl^li 

Engineefing  and  CDntingeuoiM,  IS  per  Mnt ^O 

Total 15,M 

Annual  eipeoditure  foe  mainteDaiiM  #1,000,  equal  to  5  per  cent  inteTest 

™ «i,a 

AgRregutu 9B,81S,V| 

Should  contracting  works  he  constructed  to  maintain  the  i 
channel,  the  curreuts  that  will  be  mainly  effective  in  maintaining  1 
increased  depths  in  the  upper  portions  of  the  river  ai-e  the  strong  e 
<!Hrrent8  that  prevail  for  two  or  three  hours  after  high  water,    "nie  o 
traction  of  the  waterway  necessary  for  the  proper  control  of  the  t 
rents  and  the  maintenance  of  the  channel  invoIveJi  the  conBtmotii 
abont  9,500  linear  feet  of  spur  dams.    They  should  have  a  wide  fi 
tiou,  to  insure  stability  on  the  yielding  bottom,  and  should  be  bro 
up  to  the  level  of  half  tide,  or  3.7  fe^t  above  mean  low  water.    IjorIJ 
brush  mattresses  loaded  with  riprap  stone  should  be  used  belovJfl 
water,  and  stone  alone  above  that  level.     Some  oyster  shetle  might  1 
used  to  advautsvue  in  loading  the  mattresses,  aa  they  would  probi ' 
promote  a  rapid  shell  growth.    The  cost  of  the  improvement  is  osttai 
in  round  numbers,  at  $197,000. 


Dredging,  55,000  onbic  yards,  in  plao.o, at  K  conta ., ......  tULlW 

MattWflBes.  61,000  Bqimre  vai'dfl,  at  75  ceuto ML  ON 

StonP,  28,500  cubic  vardsi'at  !t3.50 SBLlH 

Sbella,  10,000  cubic  jardB,  at  $1 li^ML. 

Total 17I,ML' 

Engineering  and  cou  tin  gene  ice,  15  pur  ocut S^VL) 

Aggregate 107,11^ 
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The  sarvey  was  extended  to  include  Front  Eiver,  the  iipjier  part  ot 

3fnd  Hirer  to  Scotts  Creek,  and  a  portion  of  Old  Teak(*ttle  Creek,  in 

order  to  develop  two  other  possible  routes,  one  by  way  <>f  Front  Hiver, 

Sewtts  Creek,  and  Old  Teakettle  Creek,  and  the  other  V.v  way  of  Front 

Biver,  thence  aeross  the  marsh  throujfh  a  dredged  cut  i?,  100  feet  long 

to  Mud  Itiver,  o]>posite  the  mouth  of  Kew  Teakettle  (/ret»k. 

For  the  improvement  of  the  former  route  dri^dging  only  would  be 
reqiured.  The  cut  ctmneeting  deep  water  in  Front  River  with  deep 
water  at  the  mouth  of  Old  Teakettle  Creek  should  follow  approxinnitely 
the  windings  of  the  upi)er  half  mile  of  the  river  and  of  Scotts  Creek, 
both  of  which  would  need  deepening  and  widening.  TIkto  are  also 
two  small  shoals  near  the  head  ot  Fnmt  liiver  and  one  near  tin*  mouth 
of  Old  Teakettle  Creek  that  would  require  deepening.  The  total  amount 
of  material  to  be  removed  by  dredging  would  be  about  150,000  (tubic 
yards  in  place.  It  is  quite  ])robable  that  considerable  expcMiditures 
moald  be  required  for  maintenance,  possibly  from  4*3,000  to  >«r>,(M)0  per 
year. 

E6TIMATK. 

PrMgin^.  irAOC")  cubic  yards,  in  place,  at  25  cents $37, 500 

Ezijrinet-rin;;  ;in<i  emit in«;«.'ni'i»*<i,  ITi  |M-r  ci»nt 5,  G*J5 


Tutal 4:{.  lL»r> 

Aiifiisal  exju.-nilitnre  an«l  iiiaintenaucu  $-l.(.HN.).  ."  per  fciit  in^^•r^■^t  «»n S(MH)0 


A«::ujrate 120,11'." 

The  improvement  of  the  second  route  through  Front  Tiiv<»r  would 

Tetpiire  the  oiM*ning  of  a  cut  through  3,400  feet  of  nuu'sh  fo  a  dejjth  of 

14  feet.    A  cut  would  also  be  necessary  through  the  shoal  in  Mud  Uivor 

between  the  mouth  of  the  mai'sh  cut  and  the  moutli  of  New  Teakettle 

Creek.    A  high  dam  on  the  eastern  side  of  this  channel,  closing  ^Fud 

River,  and  a  low  sill  dam  on  the  western  side  would  be  necc^ssary  to 

direct  the  currents  in  the  direction  of  the  chanm*!  and  to  keej)  cmt  the 

mud  which  would  othenvise  fill  the  cut  under  the  acttion  of  the  (;ross 

currents.    The  improvement,  once  completed,  would  probably  l)e  si^lf- 

maintaining. 

ESTIMATES. 

DicdiriDj^.  2fO,000  cnbic  yardH,  in  place,  at  25  eouts .f .'»<).  (MM).  (M) 

HAttr<*!»v4,  42.500  Hquare  yanU,  at  75  cents I»  1 ,  sT.'i.  < )0 

Stone.  W.fK»0  cnliic  vanls,  at  $3.50 Gri,r.(M).(M) 

&eUs,  7,000  cubic  yardH,  ut  $1 7.(MM».U0 

Total ir..\:i7.'».tH) 

E&ginflenuj;  and  rontinj^iMH-ioH,  15  per  oeut '2:\,'M){\.'S> 

Aggregate 17s.(;Ki.L»r» 

The  most  desirable  route  of  all  those*  mentionedis  theoiir  just  di  .scribed, 
sini*  its  improvement  would  doubtless  be  permanent,  but  tlie  imme- 
diate; outlay  required  for  giving  a  channel  7  feet  deej)  at  mean  low  water 
thruufrh  Mud  River  by  dredgjing  alone  bein«»: only  about  •'i^irj.ooo,  tliat 
nmteis  recommended  for  improvement.  AVlicn  the  eommereial,  mili- 
taiT.  or  naval  neces.siti(»s  of  the  country  recpiire  a  <le<*per  eliaiinel  than 
'fwt  alon;r  the  inside  route  to  Florida,  the  hist  route  described  will 
doubtless  beadojjted. 

LITTLK  MUD  BI\nER. 

The  next  point  to  the  southwaid  having  an  insufluMent  d(»ptli  «)f  water 
18  in  Little  Mud  River,  where  a  short  shoal  exists  about  4,000  feet  from 
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the  month.  The  rlTer  widene  nut  excessivel)  wbere  it.  Join^  ^Vltsunt 
Sound,  and  the  DarroT  cbaDDel  lie^i  close  along  tlio  otiste rii  Hbu»>  wfl 
depthaof  from  7^to9.6feeLexcept  at  the  point  mtmtfoned,  u-hilewfstd 
the  channel  is  a4)n>ad  mnd  flat  over  ^rhich  the  depth  h  are  f^-om  1  Ibitt  tM 
feet  Near  the  mouth  of  the  river,  where  the  (;haDiie]  depth  is  butM 
feet,  the  7-foot  corves  on  either  side  approach  each  other  so  nlonelyM 
coDse  some  difflcnlty  in  low-wat«i'  navigation. 

In  the  deeppj"  portions  of  the  channel  the  bottom  is  ci>in[KH«»)nf  st 
mnd,  mixed  with  clay.    In  the  slioaler  portions  a  sotlor  mud  ii 
aad  on  the  mnd  flat  the  bottom  is  very  soft. 

The  mean  range  of  tide,  as  apinnxiniateiy  determined  hy  onlyslJ 
observations,  ia  about  6.7  feet  riic  tidal  currents  mi  the  day  tAeyW 
observed  moved  to  the  south  -1,.\\  l>-  at  high  water,  and  oontjniied  tt 
so  for  about  four  hours  ther.:iitiT.  when  they  changed  totbeni' 
soon  became  strong,  and  lastiil  itiiti]  about  two  hourN  after  loww 
when  they  slackened  and  again  turned  to  the  south.  There  were  ti 
fore  strong  northerly  curtent£  Un-  iibnut  four  hmirn,  and  weak  soath 
currents  for  about  eight  hours  out  uf  the  twelve.  The  observatioail 
were  made,  however,  during  &  in  ^h{■t  in  the  Altamaba  Kiver,  auil  dia-l 
lug  a  strong  wind  &om  the  wist  iind  KtmthwKHt.  The  above  result*  V 
therefore  probably  somewhat  aliuormiil.  The  observed  maximtuD V^ 
loeity  of  Uie  northern  current  was  lA  feet  per  second  with  a  boltr 
Telocity  of  1.1  feet,  and  that  "f  the  southerly  current  about  O^tH 
foot  per  second  with  a  bottom  xelocity  of  0.2  foot. 

A  comparison  of  the  preseut  survey  with  former  ones  shows  ti 
the  river  near  its  mouth  IS  gi;idn;illy  narra\^-ing,  and  uts  point  i' 
feet  from  the  month  is  only  almnt  one-half  of  its  former  width.  ' 
depths  have  at  the  same  time  imroiised.  At  the  mouth  of  tberi 
where  formerly  a  channel  depth  of  but  4  feet  was  slio^vn,  there  is  B. 
a  depth  of  from  8  to  9  feet  at  n>e;ni  low  water.  The  only  works  of  tl 
provemeut  required  here  are  the  deopeiiing  of  the  »hoal  4,000  tbetfrr 
the  inouth  by  the  removal  of  about  J,000  cubic  yards  of  material  t 
a  slight  widening  of  the  channel  near  the  river's  mouth  by-the  remoi 
of  about  1,000  cubic  yawls,  which  would  cost,  in  all,  about  $1,006. 

Since  the  channel  is  deepening  through  natural  aigeuciej;,  it  ia  p" 
able  that  the  improved  channel  would  be  self  maintaining. 

JEKYL  creek:. 

Jekyl  Creek  connects  St.  Simon  Sound  on  the  uorth  with  St  i 
drewB  Sound  on  the  south.     1 1  is  ;)bout  5  miles  lon^  and  carries  a 
depths  excejit  near  the  northern  end,  where  two  shoals  exist,  onSi^ 
outside  the  mouth,  where  the  ulianuel  crosses  a  mud  flat  to  reach  a 
water  in  Brunswick  River,  and  the  other  about  1  mile  from  the  moi^ 
where  the  widths  are  excessii'e  and  where  the  creek  ia  joined  by  i 
Eiver.    The  outer  shoal  is  about  2,000  feet  long,  with  an  average  n 
low- water  depth  of  J>.(>  feet  and  a  minimum  depth  of  about  4,8  feet, 
inner  shoal  is  about  3,000  feet  long,  with  an  average  low-water  deptfi 
of  6  feet  and  a  niiiiinium  depth  of  about  5.3  fe«.t.    The  material  compos-  { 
ing  the  bottom  on  the  outer  shoal  is  very  soft  mud,  and  that  on  (" 
inner  shoal  mud  ranging  from  soft  to  stifl'. 

The  mejtn  range  of  tide  in  the  creek,  as  determined  by  the  Untt 
number  of  observations  available,  is  7.1  feet.  The  tidal  correoitB  tit  ^ 
northern  end  of  the  creek  are  quite  irregular  and  are  largely  attttU 
by  the  force  and  direction  of  the  wind.  A  stiff  norther]^  wind  1 
cause  a  southerly  flow  in  the  northeru  end  of  the  creek  tJnoo^toot^ 


,  a  pn»J4H't  for  itsiminovenn'iitliaving  l)eeii  i)roparedby(jt?ueral 
\  the  engineer  then  in  charge,  and  printed  as  Ajipendix  No.  10, 
Keport  of  tlie  Chief  of  Engineers  for  1888. 
vides  for — 

training  wall  at  the  mouth  of  the  creek,  designed  to  guide  and 
-ate  the  ebb  currents  across  the  mud  flats  to  the  deei)  water  of 
ick  River. 

closing  dam  across  Mud  River,  to  prevent  the  escape  of  water 
that  estuary. 

redging  across  the  mud  flats  at  the  entrance  to  Jekyl  Greek  and 
reek  pi-oi>er  near  the  mouth  of  the  river. 

raining  wall  and  closing  dams  are  to  be  constructed  of  log  or 
attref^es,  bnish  fascines,  and  riprap  stone  below  the  level  of  low 
stone  alone  to  be  used  above  that  level. 

ost  of  the  improvement  was  estimated  at  $38,590.  An  apjiro- 
of  $5,000  was  made  for  the  work  in  1888  and  another  of  $7,5(K) 
Such  inadequate  and  infrequent  appropriations  increase  the 
he  work  and  much  dredging  will  have  to  be  done  again,  because 
een  impossible,  with  the  limited  amounts  available,  to  construct 
ling  wall  and  dam  necessary  to  maintain  the  acquired  depths, 
le  first  and  part  of  the  second  appropriation  were  expended  in 
g.  The  remainder  of  the  second  appropriation  was  exi)ended 
mstruction  of  513,5  Upear  feet  of  foundation  course  of  the  train- 
.  across  the  outer  shoal.  To  complete  the  work  will  require 
inditure  of  $35,000,  the  increase  in  the  original  estimate  being 
«e«sary  by  the  inadequ£Cte  appropriations  heretofore  made. 
urther  details  in  connection  with  the  work  of  im])roving  Jekyl 
re8X)ectfully  refer  to  Annual  Reports  of  the  Chief  of  Engineers 
etseq. 

THE  DrVTDlNGS, 
prIanH  RivAr.  hraiu'hinfr  iVfiFn  St.  AndrAw^s  Smind.  Jind  flip  Ion f** 
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mostly  of  sand.  The  mean  range  of  tide  ia  ^proximat«lf  7  feet, 
vaa  determined  ty  the  readings  of  one  high  and  one  low  wat«r  fc 
day  from  March  27  to  May  1, 18!tl,  eorreeted  by  compariHuu  with 
dieted  tides  at  Fort  Cliiich  (Cumberland  Sound)  and  St.  Audi 
Sound.  The  above  determination  eri-s,  if  at  all,  on  the  side  of  c— 
and  probably  by  not  more  than  0.2  of  a  foot. 

A  gauge  was  read  for  the  same  period  at  Cumberland  wharf,  g. 
the  mean  range  at  that  point,  under  the  same  limitations,  m  G.9  fi 
^e  mean  tidal  range  in  St.  Andrews  Sound  is  6.6  feet  and  iit  F 
Clinch  5.9  feet. 

At  low  water  ebb  currents  are  still  flowing  from  Crooktd  I . 
strongly  into  Cumberland  River  and  very  feebly  into  Cuinberlaod  i 
Sound.    Flood  corrents  then  begin  in  Cnmberlaud  Sound  and  fur  n<    '' 
two  hours  divide  and  enter  both  Crooked  Biver  and  Cumberland  B 
causing  a  northerly  flov  atooaa  Horaeahoe  ShoaL    Two  hours  a 
low  water  slack  vater  occnrs  at  the  head  of  Cumberland  River,  a 
all  of  the  flood  firom  Oumbeilaud  Soand  enters  Crooked  River.    I 
ing  the  third,  fourth,  and  fifth  hours  of  the  flood  the  carrents  t 
both  Cumberland  Sound  and  < 'nmberland  Biver  meet  at  thepoiii 
the  horseshoe  and  enter  Croi.)ki'iI  River,    Ebb  currents  are  estabSdl 
first  in  Cumberland  Soond  aliut-tlj'  after  high  water,  and  for  nearly 
hours  a  southerly  flow  takes  pl^e  across  the  point  of  the  bora 
fi^m  Cumberland  River  to  Cumberland  Soand,  and  at  tbe  a 
the  ebb  currents  from  Crooked  Biver,  beginning  about  one  li 
high  water,  flow  also  to  the  south. 

Slack  water  occurs  at  the  head  of  Cumberland  Riv6r  at  t 
after  high  water.    During  the  thtr<I,  fourth,  and  fifth  hours  of  L. 
the  currents  from  Crooked  River  divide  at  the  {K>int  of  the  hors 
and  flow  to  the  north  in  Cnmbcrtand  Kiver  and  to  the  south  in  Giq 
land  Sound. 

The  maxininm  observed  flood  (southerly)  velocity  in  thee 
the  headof  Ouniberhind  River,  just  north  of  the  Horseshoe,  was  1 
per  second  with  a  bottom  velocity  of  about  1  foot.  The  maximum  ebb 
(northerly)  velocity  at  tlie  same  point  was  1.4  feet  per  second,  with  a 
bottom  velocity  of  about  1.2  feet.  In  the  deep  pocket  near  the  Cumber' 
laud  Island  shore  the  maximum  flood  velocity  was  I..*)  feet  per  second 
and  the  maximum  ebb  velocity  0.9  of  a  foot  per  second. 

At  the  licful  of  Cnmberlaiid  River  tbe  approximate  total  flood  floir' 
through  a  section  I  foot  wide  aud  12.2  feet  deep  at  mean  low  water  waa 
nearly  3oO,<)UO  cubic  feet,  and  tlie  total  ebb  flow  through  the  same  seo- 
tion  was  approximately  290,000  cubic  feet,  the  excess  of  60,000  eubtc 
feet  toward  the  south  being  due  to  the  greater  mean  elevation  of  the 
water  surface  during  the  flood  currents.  The  average  depth  at  tiMT 
point  considered  during  flood  currents  was  17.5  feet,  while  during;  cT'" 
currents  it  wa«  but  14.7  feet. 

In  the  deep  pocket  neat  Cumberland  Island   the  total  flood  j 

through  a  similar  seetiou  9  feet  deep  at  mean  low  water  was  {i£ 

276,000  cubic  feet  aud  the  total  ebb  flow  was  nearly  150,000  cubic  t^eL 
the  excess  there  being  also  toward  the  sontli,  and  amounting  to  abont 
126,000  cubic  feet.  It  is  probable  that  on  tbe  day  the  observations  weift 
taken  the  flow  towai-d  the  south  at  the  head  of  Cumberland  River- jtfc 
ceeded  that  toward  the  north  during  one  entire  tide  by  more  tj^| 
100,000,000  cubic  feet.  The  observntions  were  not  extended  eno^l 
however,  to  determine  the  influence  of  the  wind,  which  is  prob^ 
considerable.  They  were  made  when  the  range  of  tide  waa  nonaal,^ 
direction  of  the  wind  not  bciug  reported.    In  the  absence  of  more  «n 
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eto  evidence  the  above  results  are  assumed  to  be  approximately  cor- 
ct,  although  more  extended  observations  might  change  them  materi- 
ly.  Great  changes  have  taken  place  in  this  vicinity  within  the  last 
w  years.  The  (>)ast^urvey  charts  show  that  an  island  once  existed 
the  middle  of  the  river,  opxK>8ite  the  mouth  of  Brickliill  (Kilu) 
eek.  The  island  has  been  entirely  washed  away.  It  is  said  to  have 
Dwn  above  low  water  not  more  than  ten  years  ago,  but  in  it^  place 
ere  is  now  a  depth  of  from  4  to  13  feet  of  water.  A  former  channel 
pth  of  7  feet  north  of  the  Horseshoe  has  increased  to  9.5  feet,  and 
the  point  of  the  shoal  a  former  depth  of  6.2  feet  has  increased  to  8 
9  feet 

The  survey  shows  that  there  are  now  ample  depths  at  that  point. 
KHild  any  difftculty  be  experienced  in  making  the  turn  around  Horse- 
4)6  Shoal  it  can  be  avoided  by  entering  the  mouth  of  Crooked  Biver, 
bete  the  7-foot  mean  low-water  courses  are  800  feet  apart,  affording 
nple  room  for  turning  and  starting  into  the  opposite  branch  of  the 
irved  channel.  Thei  channel  should  be  marked  by  range  lights  and 
ooys.  No  works  of  improvement  are  therefore  recommended  at  The 
Kvidings. 

SUMMARY. 

The  survey  just  made  discloses  the  fact  that  to  establish  a  continuous 
liannel  not  less  than  7  feet  deep  at  mean  low  water  between  Savannah, 
ra^and  Femandina,  Fla.,  will  require  works  of  improvement  at  four 
ointn,  viz,  Eomerly  Marsh,  Mud  liiver.  Little  Mud  Kiver,  and  Jekyl 
treek.    The  expenditures  involved  are,  in  round  numbers — 

omerly  Marsh $63,  (KH) 

Ina  River lK),OlK) 

ittle  Mud  River l,rKK) 

:byl  Creek  (completion) 35,000 

ToUl 11)5,000 

If  the  estimated  cost  of  maintenance  be  not  included,  the  above  esti- 
iite  becomes — 

omerlvMarah $53,000 

udRiVcr 16,000 

ittle  Mud  River 1,(XH) 

ikyl  Creek  (completion) a5,000 

Total 105,000 

OOMMEROE. 

The  inside  route  is  of  great  value  to  the  coasting  trade  between 
avannah  and  Femandina,  and  the  intermediate  points.  A  regular 
De  oif  steamers  plies  the  entire  route,  making  semiweekly  trips. 
nother  line  is  established  between  Savannah  and  Darien,  making 
tree  trips  per  week.  A  small  steamer  makes  daily  round  trips  bc- 
reen  Brunswick  and  Darien,  and  on  the  Cumberland  route  a  daily 
and-trip  schedule  is  maintained  between  Bninswick  and  Femandina, 
onec'ting  at  Brunswick  with  the  Brunswick  and  Western  and  the 
ist  Tennessee,  Virginia  and  Georgia  railways.  The  above-named 
»mers  carry  x^^^^^^^^s  as  well  as  freight.  There  are  also  a  number 
juuall  fireight  steamers  making  irregular  but  frequent  trips  between 
J  Ogeechee,  Altamaha,  and  Satilla  rivers,  and  the  ports  of  Savannah, 
trien,  and  Brunswick.  Other  small  steamers  are  engaged  in  the 
jter  and  fishing  business,  and  ply  between  the  numerous  oyster  beds 
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and  fishing  groaDcU  along  the  inside  rout«,  aud  the  sovo-ral  MMt  ol 
A  large  &et  of  stoops  and  BchoouerB  of  from  25  to  5U  t4*n»  bui 
bring  oysten,  fish,  rice,  &nd  shells  ^'odq  pointe  along  the  inside  n 
to  tiie  cities,  and  a  number  of  barges,  towed  by  tngboatA,  are  nse 
transportdDg  the  prodncta  of  the  sua  and  of  the  coaat  pkut^tionB  to 
city  marketo.  ZArge  vessels  are  often  towed  from  port  t«  port  wit! 
cargo  or  ballast  by  the  inside  route,  when  it  wonid  be  impossHiU 
them  to  reach  the  desired  port  by  sea  without  taking  in  b»lla»t; 
partially  loaded  vessela  often  take  the  inside  route  to  another  pof 
complete  their  cargoes,  thos  avoiding  rongh  weather  at  sea.  A^ 
25,000,000  feet  of  Inmber  are  annually  rafted  and  towed  i^m  the  ni 
of  the  Altam^ia  Biver  to  Sapeto  Sound  and  St.  Simon  Soond  for  4J 
ment  in  deep-draft  vess^  to  ibreign  ports.  j 

It  is  diffloult  to  estimate',  the  actual  amount  and  value  of  the  M 
merce  dependent  upon  the  inside  route,  owing  to  its  varied  cfaaxd 
and  to  the  fact  that  much  miscellaneous  freight  is  carried  by  the  ft 
age,  its  weight  and  value  not  being  known.  Moreover,  repeated^ 
cations  to  the  owners  of  kimw  of  the  boats  plying  those  watersfiM 
formation  concerning  the  tiiillit;  of  their  boats  have  elicited  no  re^tl 
and  in  such  cases  the  ammmt  of  trafSc  can  only  be  roughly  estiBUll 
The  steamers  of  the  Sea  iKliind  and  the  Cumberland  routes  and! 
other  regular  lines  draw  n'lt  ovtir  6  feet  of  water.  The  tugboats  eng«j 
in  rafting  Inmber  and  jn  t.nviug  vessels,  barges,  and  lighters  drawn 
7  to  10.5  feet,  and  vessels  under  tow  often  have  the  maxunumdraftfl 
can  be  carried  through  tho  portion  of  the  route  they  traverse.         i 

The  freights  carried  outward  from  the  cities  along  tiie  inmde  ig 
are  mainly  general  merchandise,  conunercial  fertilizers  and  gnanc^ 
and  camp  supplies.  The  fi-eights  collected  along  the  ronte  and  bron 
to  the  cities  consist  of  cotton,  rice,  navat  stores,  vegetables,  fruity j 
ters,  fish,  and  Hliells. 

Coiiniu^rcial  statistics  were  collected  with«eference  to  the  ptriuti 
which  work  of  inipi-ovement  would  be  necessary  and  all  estimida,  ta 
on  the  most  reliable  sources  of  information  available,  is  given  in 
tollowing  table: 


Thrmich. 

of'taip.' 

£Si' 

sss? 

2 

61,000 

w,wa 

38.000 

Wooo 

The  above  table  does  not  include  the  commerce  of  the  boats  of  ] 
than  20  tons  burden  or  the  tonnage  of  the  towboats  engaged  in  tra 
vessels  and  lighters.  Some  of  the  commerce  included  in  the  above  ti 
passes  two  or  more  of  the  points  under  which  it  ia  grouped  am 
therefore  counted  more  than  once.  Considering  the  route  as  awh 
the  total  traffic  duriug  the  year  ending  June  30, 1891,  was  vpft 
mately  as  follows : 

Number  of  trips 4 

Tons  of  freiglit  eairiod IH 

Value  of  fteight C^M 

Nnmberof  puMengors j. ......  41 
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Tho  improvement  of  the  sliosils  whieh  now  ohstrurt  navigation  on  tlio 
inside  ronte  wonid  n*nder  jiossible  a  murh  better  passen^^er  and  frei^^dit 
KTvii'e  than  is  now  maintained.  The  boats  of  the  regular  lines  wonId 
tben  be  able  to  run  on  sehe<hUe  time,  and  not  br  eompclkMi  to  wait  tor 
a8nitnbh^  sta^je  of  tide  for  erossing  tlie  shoals,  T1h»  boats  of  tin*  Cnni- 
Wland  ronte  earry  the  United  States  nuiils  as  well  as  passen^rers  and 
freifrht,  ami  are  so  run  as  to  conneet  with  the  Floriila  Central  and 
Peninsular  liailway  at  Fernandina,  and  the  Brniiswiek  and  Western, 
ami  th<?  East  Tennessee,  Virpnia  and  Georpia  railways  at  Urnnswick. 
Those  iHiats  are  frequently  delayed  at  Jekyl  Creek,  an<i  great  inronven- 
iwee  and  loss  are  eansed  by  the  ronsequent  interruption  of  thi*  schedule. 
Ihereean  be  no  doubt  that  the  ojieiung  of  a  e<uifinuons  rhanncl  not 
fcss  than  7  iWt  deep  at  mean  low  water  between  Savannah  and  Fer- 
nandina would  be  followed  by  a  great  increase  in  the  annual  eonimeree 
<rfthe  inside  route. 

The  importsince  of  the  route  for  military  and  naval  i>ur[)oses  has  al- 
i^y  bt*en  mentioned  in  former  rei)orts.  The  ini])roved  channel  will  be 
available  fen-  gunboats  and  transports  drawing  from  12  to  14  feet  of 
^ater,  and  it  would  pai-tieularly  favor  the  oiierations  of  our  torpcnlo  boats 
against  hostile  vessels.  p]xit8  to  the  sea  are  allbrded  at  intervals  of 
femo  to  15  miles  through  tlie  numerous  scmnds  that  indent  the  coast, 
from  which  those  boats  could  dash  forth,  strike  a  sudden  blow,  and 
laming,  find  close  at  hand  a  safe  harbor  secure  from  attack  and  from 
Btonns. 

If  the  recent  recommendations  of  the  general  ccmimandijig  the  l)c- 
futment  of  the  East  in  regard  to  the  defense^  of  the  South  Atlantic 

Etsby  means  of  a  strongly  fortified  central  station,  including  INut 
yal  Harbor  and  Tybee  Koads,  be  carried  into  etlcct,  then  the  iinp(»r- 
tance  of  the  inside  route  as  an  adjunct  to  such  defense  can  scarcely  be 
overestimated,  and  whatever  may  be  the  jdan  of  defense  adojiteil  tor 
those  jic)rts  the  inside  niute  will  be  a  potent  factor  in  its  etliciency. 

An  eftective  bloekad<*  of  the  Southern  iiorts  by  a  foreign  tle(»t  would 
be  practically  impossible,  because  light-dratY  v(»ssels  (rould  enter  or 
feave  at  any  of  the  sounds  along  nearly  2()0  miles  of  the  coast  and  reacii 
the  desired  seai)ort  by  the  inside  route. 

lo  view  of  the  great  commercial  value  of  this  route,  as  well  as  of  its 
military' iraiiortan<;e  and  of  the  comparatively  insignificant  expenditun*s 
involved  as  compared  with  the  benefits  to  be  derived  therefrom,  I  am 
of  the  opinion  that  "  the  inside  route  between  Savannah,  (ia.,  and  Ker- 
umdina,  Fla.,  with  a  view  to  obtaining  a  ste^imboat  <*liannel  of  7  feet 
depth  at  mean  low  water,''  is  worthy  of  improvement. 

Irregular  and  inadequate  appropriations  will   greatly  increase  the 
cost  of  the  work  and  delay  its  eomjdetion,  ami  it  is  therefore  recoin 
mended   that  unless  the  total  sum  required  for  its  comi>letion,  viz, 
tlt)5.0fK)«  can  be  appropriated  at  one  time  no  appropriation  for  the  work 
luay  be  made. 

AITKN1>ICES.* 

1.  MapofXewCnt^andpartof  WaBsawCreek,  Romtrly. Marsh.     Smlr:  1  :  rj(H). 

2.  Map  of  HabiTiihrim  Crci'k  and  vicinity,  Rom«irly  Miir.sh.     Srali*:  1    :  VJOi). 
•t.  Mup  ol'Mnd  liiver  and  vicinitv.     8caU*:  1   :  4800. 

4.  Mapof  Littlt^  Mud  Kivur.     S«alo:  1   :  ISOO. 

■   Mapof .lekyl  rrt-ik.     Scale:  I   :  4>«H». 

»J.  M;ij»  of  Th«:'l>ividingH,  (.'iimberlHiid  KiviT  and  SouihI.     Smlr:   1    :   IstX). 


*  Not  printed. 
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7.  Diagram  of  ilirpctio 
Eomnrly  Marah.     Scale:  1   :  1300. 

8.  Diagrsm  of  dlrectiona  and  velocities  of 

9.  Diaicrnmol'ilireGtioiiaanii  v^lricitieBof  I 

Eenpectfully  8ubniitte<I. 


locities  of  onrrentsin  NewCot  And  WoasawC 


O.  If.  Cartes, 
Capt,,  Corp»  of  Enginer. 


Brig.  Geo.  Thomas  L.  Cabby, 

Ckkf  of  Engineers,  U.  8.  A. 
(Throngh  Col.  William  P.  Graigliill,  Crtrpa  of  Engineers,  TUvi 
Engineer,  Soutboast  Division.) 


TJ.  S.  Engineer  Office, 
Baltimore,  Md...  Sowmber  30,  IBS 
Bespefitfally  snbniitted  to  the  Chief  of  Engineers. 
I  concur  in  the  recomuiendationa  of  Captain  Carter. 

Wm.  p.  ORAioniLL, 
Colonel,  Corpt  of  EngitUBft 
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[Ftinted  in  Honne  Ex.  Doo.  No.  84,  Fifty-fl«cond  CongnM.  first  nemiioo. ) 

HffiLIMIXARY  EXAMINATION  OF  BRUNSWICK  OUTER  BAR.  GEORGIA,  TO 
MTERMIXE  THE  FEASIBILITY  AND  COST  OF  DEEPENING  THE  SAME 
TO  »  FEET  AT  ORDINARY  HIGH  WATER. 

United  States  Engineer  Office, 

Savannahy  Oa.,  October  6?,  1S90. 

Cexebal  :  In  compliance  with  Department  letter  dated  September 
S^il890, 1  liave  the  honor  to  submit  the  following  report  of  a  preliminary 
|J*Biination  of  "Bmnswick  Outer  Bar,  Georgia,  to  determine  the  feas- 
Wir  and  cost  of  deex>ening  the  same  to  26  feet  at  ordinary  high 

Brunswick  is  situated  upon  the  east  coast  of  Ge/)rgia,  about  (30  miles 
'y  the  coast  line  south  of  the  Savannah  Eivei.  Tlie  outer  harbor  com- 
prises the  anchorages  in  Brunswick  River  and  St.  Simon  Sound,  and 
^'Brunswick  Outer  Bar''  is  assumed  to  mean  the  ocean  bar  which  ob- 
^ets  the  entrance  to  St.  Simon  Sound. 

The  earliest  reliable  survey  of  that  locality  known  to  me  is  one  made 
w  the  United  States  Coast  Survey  between  1856  and  1860.  Tlie  bar, 
yhich  extends  in  a  horseshoe  shape  across  the  entrance  fnmi  St.  Sinum 
fdand  on  the  north  to  Jekyl  Island  on  the  south,  has  not  chan^ijed  much 
in  location  or  general  direction  Hince  the  time  of  tliat  sur\'ey.  The 
channel  across  it  has,  however,  shoaled  greatly,  the  mbiimum  mean  lo^y- 
^^r  depth,  which  was  15  feet  at  the  time  of  the  former  survey,  boinp: 
•t  the  present  time  not  more  than  11^  feet.  The  outer  18-tbot  curve 
kttnot  moved  appreciably  seaward,  but  the  navigable  bar  cliannel  lias 
■fcifted  its  position  toward  tiie  south,  the  6-foot  curve  of  tlie  north 
breakers  having  moved  southward  about  one-half  of  a  mile  in  the  last 
ttirty  years,  ^me  slight  shoaling  has  also  taken  place  in  thedeep  p(»eket 
Dttide  of  the  crest  of  the  bar,  one  sand  spur,  directly  in  the  channel,  and 
^rith  a  depth  of  water  less  than  18  feet  at  mean  low  tide,  having  moved 
•fcoreward  about  three-quarters  of  a  mile.  Detailed  inform jit ion  eon- 
wniing  the  bar  can  be  given  only  after  a  survey  of  the  locality  has 
been  made. 

The  importance  of  the  city  of  Brunswick  a^s  a  seax>ort  has  increas<»d 
^th  remarkable  rapiditv  during  the  past  ten  years.  The  poi)ulation 
kas  increased  from  less  than  3,000  in  1880  to  about  11*,0()()  in  1890.  Tax- 
Jhlc  property^has  increased  during  the  same  period  from  $1,. '500,000  to 
*  '  there  in 

il  timber 

»et  to  over 

U0,00O,OOO.  Cotton  shipments  of  4,000  bales  in  1884-'85  reaehtMl  nearly 
ns/HX)  bales  in  1889-W.    Between  80  and  90  per  cent  of  the  total  trade 
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of  Brunswick  is  dependent  npon  wat«ir  raniage.     Two  mJIroads  tt 
minate  at  tiiat  point,  tiie  East  Tennessee,  YirginJftaTidGc<orgJarcachi]] 
with  its  connections^  the  Kortli  and  N'orthwei't,  and  Che  Bruuswickai 
Western  extending  into  Oeorgin.  Alabania,  and  beyond. 
The  following  lines  of  steamers  are  established : 
Bninawiok  to  New  Tork,  coe  per  week. 
.   BronewLok  to  Skvuuuth,  two  per  wc^k. 
Bnuuwiok  to  Tirer  pointa,  fourt^.en  por  n'eolc. 

Besides  those  a  luge  fleet  of  foreign  and  coastwise  sail  nud  R  .^,^ 
veesela  engage  in  the  Brunswick  trade,  which  consists  chiefiy  of  cotbH 
timber,  lamber,  and  navi^  stores. 

The  shoaling  which  haa  tak«n  place  on  the  bar,  and  which  preroi 
vessela  of  large  carrying  capacity  &om  entering  the  harbor,  serioni 
threatens  the  commerceof  the  port  a,nd  retards  its  further  developnM 

I  respectfully  invite  attenti<:in  to  the  appended  letters  of  t^  ma 
of  the  city  and  the  president  of  tlie  Board  of  Trade,  and  of  the  prei^ 
of  the  Brunswick  Terminal  Company. 

For  all  the  reasons  stated  I  am  of  the  opinion  that  the  .1 
worthy  of  improvement  The  estimated  cost  of  a  Borvey  mi 
base  a  plan  and  estimate  of  improvement  is  46,000. 

It  is  imperative  that^e  calm  weather  usually  prevailing  at  tluS' 
eon  of  tiie  year  be  taken  advantage  of,  lest  the  estimated  cost  be  g 
exceeded  and  the  compleison  of  the  survey  m  uch  delayed.    The  t 
shoold  be  began  at  once. 

Very  respectfidly,  yonr  obedient  servant, 

O.  M.  Oarthb, 
First  lAeut.,  Corps  oflfngim 

Brig.  Gen.  Thomas  L.  Cwet, 

Chief  of  Engine&n,  U.  8.  A.  ^^ 

(Through  Col.  William  P.  Criiighlll,  Corps  of  En^eers,  Divid 
Engineer,  Southeast  Division.) 


(S.C. 


A.-\ 


U.  S.  EitanrBiBB  Officb, 
Baltimore,  Md.,  Ifovember  20,  ISS^ 
Respectfully  returned  to  the  Chief  of  Engineers.     In  view  of  the 
and  reasons  set  forth  in  tlie  report  of  the  local  engineer  it  is  oonsU 
that  the  locality  is  worthy  of  improvement. 

Wm.  p.  Ceaighux, 
Colonel,  Corps  of  SngitiMit 


LETTEB  FBOM  TUB  M 


DEAneiH:     InanaweT  toynnrim 
deopcuinfr  of  the  outer  bnr  of  Hriii; 
l^eM  of  HianBwiok  from  1880  to  18 
tion  of  over  12,000  foH890;  the  ini 
in  1875,  to  over  100,000,000  fy.'t:  the  i: 
for  the  season  of  18«-l-'KB,  to  162,930  1. 
naval  stores  from  nothing  in  1874  to  o- 
tion  within  the  past  throe  yen 


Bni'tJswicK,  Oa.,  Octiiber  7, 1 
IS  to  tlie  roiunureial  reftaoiu  in  tmrai  ti  . 
,  wo  hnv-e  to  sav  that  tlie  wonderftil  ■ 


rcase  in  the  cotton  biuioeM  firom  i,9l 

en  for  the  seasoQ  of  1SS^'90;  the  inmaaeli 

r  ¥1.000,000  for  the  seaaoa  of  1889;  the  en*. 


than  at  aaj  tinie  prior' to  ISKi,  and  for  tho  ri 
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fcTMsels  at  a  mnch  lower  rate  per  ton  than  the  lighter- draft  vessels,  and  having 

d«r  range  for  charters  if  enabled  to  charter  deep-draft  as  weii  as  light-dran 

%  are  enabled  to  procure  at  all  times  better  charter  parties  and  better  rat«8  of 

ht 

e  East  Tennessee,  Virginia  and  Georgia  Railroad  Company  has  its  ocean  tenni- 

at  Hrunswick.  and  touches  every  important  commercial  city  in  the  interior, 

ber  with  its  main  line  and  branches  or  with  connections  made  by  traiiic  con- 

• 

e  Brunswick  and  Western  Railroad  Company,  a  part  of  the  Plant  system  of 
)adH,  throngh  the  Alabama  Midland  Railroad,  constructed  from  Bainbridge  to 
gomery.  and  rapidly  being  extended  from  Montgomery  to  Tuscaloosa,  and  thone 
the  Illinois  Central  gives  ns  another  important  line  of  west^^m  and  north- 
ern connections.  Both  these  railroad  syst-ems  traverse  the  great  iron  and  coal 
>f  the  South,  and  rea<'h  into  and  connect  with  the  great  northwestern  svstems 
Tsing  the  grain  section  of  the  West  and  Northwest,  and  also  connect  with  the 
iwestem  system  of  railroads. 

rEast  TennesMce,  Virginia  and  Georgia  Railroad  Company's  terminal  at  Bruns- 
is  aiK>n  22  feet  of  water  at  its  wharves  at  ordinary  low  water,  and  there  is  in 
channel  of  Turtle  River  for  its  whole  distance  to  the  sea  more  than  22  feet 
li  can  be  carried  to  the  bar,  at  which  point  but  11^  feet  at  ordinary  mean  low 
r  is  shown  by  the  last  United  States  Coast  Survey  clinrt.  While  it  is  probable 
t>y  the  changes  which  have  occurred  in  the  location  of  the  channel  deeper 
rVan  at  times  be  obtained  over  the  bar,  yet  the  railroads  terminating  at  tliis 
;,  the  peo}de  interested  in  its  commerce  and  the  people  in  the  territory'  tributary 
unswick  are  compelled  to  seek  other  ports  at  agreater  ex])euHe  than  they  woul^ 
it  to  if  this  obstruction  was  removed. 

other  view  of  this  matter  which  our  Board  desires  to  present  for  your  con- 
ution  is  th.it  Brunswick  is  in  the  extreme  curvature  of  the  South  Atlnulic  coast; 
learer  than  any  other  South  Atlantic  port  to  all  interior  points  in  the  South, 
p  We*t,  in  t hi*  Northwest. 

■  deftire  to  present  for  your  consideration  the  fact  that  onr  harbor  by  the  forum - 
)f  the  islands  of  St.  Simon  and  Jekyl  is  absolutely  landlocked;  and  that,  uh  vuu 
en  by  a  mere  glance  at  the  Coast  Survey  chart  of  our  harbor,  the  arms  of  the 
hich  create  it  give  ns  37  miles  of  water  front  easily  and  cheaply  available  with 
water  close  in  shore.  The  wonderful  gprowth  of  the  South  for  the  past  ten  years, 
Temendous  investments  in  productive  industries  of  various  character,  have 
V  increased  the  freight  product  which  mast  find  outlets  to  the  markets  of  the 
L  The  vast  amonnt  of  money  invested  in  the  past  four  years  in  productive  in- 
iesof  the  South— in  1888,  $161,000,000;  in  1889,  $229,000,000— must  increase  still 
er  the  enormous  freight  prodnct  shown  by  the  figures  of  1889  and  1890,  tbus 
Bting  the  national  importance  of  an  improvement  of  this  character  as  creating 
ditional  onthft  for  the  vast  prodact«  of  the  interior  of  the  South,  as  well  as  au 
ional  outlet  for  the  vast  products  of  the  Nort-hwest  and  West  which  durini>:  tlie 
^r  months  cannot  find  adequate  outlet  over  the  great  trunk  lines  of  the  Norlh 
■son  of  blockades  of  ice  and  snow,  and  can  finci  outlet  over  Un<'S  never  thus 
acted,  with  easy  grades  to  this  port  by  shorter  lines  of  haul,  an  advantage  not 
ipplicable  to  the  grain  and  fionr  of  that  section,  but  also  applicable  to  the  in- 
ing  export  of  cattTe. 

!Te  baa  been,  within  the  last  three  years,  invested  in  Brunswick,  of  nortliem 
il  $3,250,000,  andif  the  outer  bar  was  deepened  to  20  feet  at  mean  high  water  therc^ 
I  b«  a  certainty  of  future  investments  in  terminal  facilities  and  rominereial 
ess  of  various  kinds  of  a  n^agnitude  commensurate  with  the  enlarged  business 
I  would  be  at  once  created  at  this  point. 
pectfoUy  submitted. 

C.  Downing, 
President  Hoard  of  Trade, 
J.  J.  Speaks. 
Mayor  City  of  ISruttsicickf  Ga. 
it.  O.  M.  Carter, 
Corps  of  Engineers^  U.  S,  A, 


K  OF  MR.  A.  F,  CHURCHILL,  PRESIDKNT  AND  GKNERAL  MANAGER  OK  THE  BRUNS- 
WICK TKRMLN'AL  COMPANY. 

Brunswick,  Oa.,  Oviolnr  7,  ISDO. 

kRSix:  Thia  company  is  laboring  under  a  great  diKadvantuge  in  chartering 
«,  owing  to  the  ahoal  water  on  the  bar. 

neighboring  ports  that  have  more  wat^r  on  the  bar  than  we  have  on  ours  can 
:eaper  shipt  than  we  can.  I  was  offered  a  ship  to-day  at  75  centH  per  register 
»  than  I  am  compelled  to  pay  for  suitable  draft  vessels  for  this  port. 

K2ro92 M 


1330      KBPOBT  OF  THE  CHIEF  OF  EK6WKBBS,  V:  H.  1 

ThU  meana  prohibition  for  (lie  exporta  to  tbe  port  of  Brunnwif^k.  ui4  Mmpeli  ti 
fnterior  mark^  nfttniftll  J  tribatarj  to  Uw  pott  of  Briuuwiuk  to  aliip  tb^ir  Huod^fl 
OiOwr  porta,  not  only  at  ml  inoroaaed  M«t  to  them,  bub  »t  a.  luu  of  the  bimixaN  ^ 
Branawiek. 

Yon  oaa  TMdily  MO  the  disadvMitsee  nader  -which  we  kre  laboring;  i 
ranwdy  b«  applied,  Uid  sm  the  pott  of  Bmiiawick  on  equal  footing,  eqnal  tatfla,« 
eqnd  draft  of  water  on  th«  bar  with  onr  neighboring  portif 
Yours,  very  tml^, 

A.  F.  CRCBc^mz* 
iYwfdml  and  Gentral  J'      ~ 


BCETET  OF  BRtWSWlCK  OUTBE  BAB.  OEOROIA,  TO  DETEBM15K  L 
PBASIBILITT  AND  COST  OF  DEEPENING  THE   SAME  TO  36  FEBTI 

oedikaey  high  wateh. 

United  Statbb  Enod!(ebb  Offiob, 
Sammnah,  6a.,  December  10,  !& 

Obneral:  In  acootiliince  with  the  requiremeots  (tf  seotiaa  17'a 
river  and  harbor  act  of  Si.'i>teuiber  10, 1890,  and  iustraotionB  ftM 
Chief  of  Eogineers,  dat<d  Novcniber  21, 1890, 1  have  the  hoMfcfpl 
mit  herewith  myrepoit  upon  the  survey  of  "  Bmnswick,  Oaia 

Georgia,  to  determine  the  feasibility  and  cost  of  deepening  the  S 

26  feet  at  ordinary  high  wat*r,"  together  with  a  project  fiw  its  impl 
ment  and  an  estimate  of  the  cost  of  the  same. 

A  brief  description  of  tlie  aim  of  the  proposed  improvement  and  si 
fikJts  relating  to  its  commercial  importance  are  given  in  my  raiort  V 
the  preliminary  examination,  dated  October  8,  1890,  to  which  I  Teaqpi 
folly  refer. 

The  aiu'vey  of  the  bur  was  made  under  my  direction  by  my  a _, 

Lieut  Thomas  H.  Rees,  Corps  of  Engineers,  U.  8.  Army,  between  D^ 
cember,  1890,  and  Juno,1891.  His  very  complete  report,  submitted  this 
date,  renders  unnecessary  any  further  discussion  of  the  subject,  and  ia 
transmitted  herewith  as  a  part  of  my  rejxirt.  a 

Tlie  project  of  improvement,  propos^  therein  was  prepared  nodfl 
my  direction,  and  is  approved.  J 

The  estimated  cost  of  the  improvement  which,  in  round  unnxbwlkS 
$2,700,000,  8Hppose»tirat  money  18  regularly  and  adequately  snppMl 
Without  this  the  cast  of  the  w^nk  will  be  largely  increased  and  itaol 
ceas  rcDdered  doubtful.  '1 

That  advantage  may  be  taken  of  experience  gained  in  the  work,  wiH 
discretion  should  be  allowed  the  engineer  in  charge,  eapecially  astg 
the  form  of  the  jetty  cross  section  and  the  order  in  which  work  is  ti 
be  done. 

Bcapoctfolly  submitted. 

O.  M.  Oartbb, 
Captain,  Corps  o/  Sngmeer*, 

Brig.  Gen.  Thomas  L.  Casbt, 

Chief  o/  Engineers,  U.  8.  A. 
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kepost  of  u£ut.  tu03ias  h.  rees^  corps  of  engineers. 

United  States  Engineer  Office, 

Savannah,  Ga.,  December  10, 1891, 

Tii^:  I  have  tlie  bonor  to  snbmit  herewith  my  report  on  a  Bur\'ey  of  Brans- 
Onter  Bar,  made  pursuant  to  yuur  orders  of  December  8,  1890,  together  with 
ect  for  its  improvement,  with  a  view  of  obtaining  a  channel  26  feet  in  depth  at 
biffh  water,  and  an  estimate  of  the  cost  thereof. 

U  nnt  describe  the  methods  and  results  of  the  survey,  and  then  give  a  general 
ttion  of  the  harbor  and  its  commerce,  and  the  ]plan  projK>8cd  for  its  improve- 
Your  orders  of  December  8,  1890,  and  verbal  instructions  of  the  same  date, 
d  a  complete  hydrographic  survey  of  Brunswick  Outer  Bar  and  tJic  adjacent 
Is  and  shoals,  to  include — 

i  triaugiilation  covering  the  shore  area  within  the  limits  of  the  survey, 
lie  topography  of  the  shores  within  the  same  limits. 

he  determination  of  azimuths  by  observations  on  a  circumpolar  star,  and  of 
;ic  declination  by  compass  readings. 

onndings  thoroughly  covering  the  bar  and  adjacent  channels  and  shoals  be- 
:h6  shore  and  the  onter  24-foot  mean  low -water  curve. 

idal  observations  at  the  following  points,  viz,  at  Ocean  Pier,  at  some  point  on 
rick  Kiver,  at  the  city  of  Brunswick,  and  at  the  East  Tennessee,  Virginia  and 
k  Railroad  wharf  on  Turtle  River. 

Current  observations  for  velocities  and  directions  at  necessary  points. 
determination  of  the  character  of  the  bottom. 

'he  plottin^^  of  maps  and  diagrams  showing  the  results  of  the  survey, 
necessary  instruments  and  boats  were  obtained  from  your  office,  and  the 
annch,  with  a  complete  outfit  for  the  survey,  reached  Brunswick  December  16. 
rty,  consisting  of  1  assistant  engineer,  2  surveyors,  1  rodman,  1  recorder,  1 
of  laonch,  1  engineer,  1  leadsman,  1  cook,  1  or  more  boatmen  and  laborers,  as 
,  was  assembled  and  quartered  on  iSt.  Simon  Island^  and  active  operations 
Bgnn  on  the  19th. 

BASELINE. 

itsble  location  for  a  base  line  was  found  across  the  southern  end  of  St.  Si- 
land.  The  line  was  cleared  of  trees  and  brush,  and  stout,  square  stake's  were 
exactly  on  line  and  a  little  less  than  100  feet  apart.  A  square  of  tin,  marked 
k  fine-lined  cross  (+)  was  tacked  to  the  top  of  each  stake.  A  100-foot  stetd 
as  used  in  the  measurements.  A  number  of  nari'ow  open  boxes,  from  15  to 
long  and  5  inches  high,  was  prepared,  their  aggregate  length  being  a  little 
in  100  feet.  These  were  blocKcd  up  end  to  end  in  a  straij^ht  lint;  between 
the  stakes,  the  extreme  ends  being  exactly  even  with  the  tins  on  the  to])8  of 
ler.  The  tape  was  stret<}hed  in  the  line  of  boxes  and  left  there  witli  a 
dieit  thermometer  until  a  uniform  temperature  should  be  attained.  The 
nd  of  the  tape  was  then  held  rigidly  at  some  even  division  and  the  tape 
led  by  a  12-pound  pull  at  the  rear  end,  api>lied  by  a  spring  balance,  and  this 
the  tape  was  read  to  the  nearest  one-thousandth  of  a  foot.  The  temperature 
rorded  at  the  same  time.  The  tape  was  thus  protec^ted  from  the  wind  and 
be  direct  rays  of  the  sun;  it  was  maintained  in  a  straight  line  without  sag, 
s  temperature  was  closely  determined.  Each  reading  was  taken  twice  to 
erroTH,  and  the  whole  line  was  measured  twice.  No  attempt  was  made  to 
be  tape  horizontal  during  a  measurement,  but  the  difference  in  elevation  of 
ftkes  was  found  by  leveling  and  the  measured  distance  reduced  to  the  hori- 
dlstance. 
(una  of  record  was  as  follows : 

Boite  line,  December  SS,  1890. 
[ObsorvorB :  Rcoh.  Pjirct.] 
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•nd  tbe  tftpa  1b  atandard  langth  at  l&6°  F.    The  a 


The  ooeffldeiit  of  ezpuuion  of  tlwateeIlapBaB«l  fori  loot  u>dl°  F.  utO-OO 
*  ■'     ^  '-    'ud  langth  at  i&6°  F.    The  tnaaa  tomaaortww.di    ' 

',  htaiot, «.«— «.6  eqnala  (— )  18.0°, ^^  ^  .  .n. 

{—)  18X3984.7*  X. 00000898= W-^«>. 

H«Miired  longth  ^ 

'        Coneoted  lengQi= 

Ae  B«coad  meaanreinuit  gsTeUiafiiUoiringoomotedrMalt... 

And  a  ooiueqaemt  meui  of jff% 

With  a  probable  error  of  1  unit  in  aboot  23S,000.  The  standard  lefienioil  M.H 
of  the  HiBUuippi  BItoi  CommisBion.  At  each  end  of  the  baw  an  iron  rad  m 
feet  long  was  gnnk  flnah  with  the  aorfaoe  of  the  ground,  Knd  oTec  themlliotE 
lation  dtatione  were  erected. 

Beddea  the  atatlona  at  eaet  baee  and  west  base,  fire  othont  wore  establii 
The  tower  of  the  Hotel  St.  Simon  aerved  admirably  as  one  «tatiou.  The  lig~  ~ 
tower  gBTD  another.  An  annsed  bettcon  on  tLo  mainland,  opposite  the  e 
waa  nsed  aa  a  atatiou,  and  two  other  et«tioDn  were  erected  on  Jeykl  Island 
northern  point,  and  at  a  point  abont  2  miles  down  the  beach.  This  aonfjten 
point  ana  hotel  are  6^800.8  jrarda  Wnrt,  and  afforded  an  excellent  base  line  f 
loeation  of  offshore  sonndinKa.  They  were,  in  fact,  selected  with  that  obj 
view.  The  aeveu  stationa  were  oonnectod  by  a  sTstom  of  five  triauglee,  tio-_ 
of  which  were  meaanred  hT  the  method  of  repetitions.  From  eleven  to  thir^ 
inga  of  each  angle  were  taken.    The  errors  of  oloaore  of  the  trianglee  w 

-fOi.0",-O1.7",+08.2",+03.»",  and  +1BA". 

ThUIaat  error  oooorred  In  a  large  lU-shaped  triangle,  one  station  of  wlUci 
Indistinct  and  diffl cult  to  read  accarntDly.    The  theodolite  need  in  trUi„. 
read  only  to  30  aecouds  of  arc ;  therefore,  the  above  erroni  are  aa  smnil  as  em 
expected.    The  liKht-bonse  coiild  not  be  occupied  centrally  b;  the  ina'  ~*' 

the  unftlas  were  therefore  meaeared  at  nn  eccentric  point  a-nd  reduced 
by  the  formula 

p_Ol     sin<0+y)       ratny. 

In  which  C  is  the  required  Bnf;1i>  and  O  is  the  measured  ancle. 

None  of  the  triantcles  used  were  very  fair-shaped,  but  better  ones  conld  DM 
obtained  without  nsiuE  several  iidditional  points  and  erecting  stations  from  SOW 
feet  high,  which  the  rcijnireiiiunts  of  the  survey  did  not  warrant.  i 


The  topocrnphy  of  the  shore  line,  including  high  and  low  water  linea,  aaA^ 

Erincipal  features  in  tho  vicinity  of  the  shore,  were  obtained  hynmaingrtM 
nes,  beginning  at  and  clu^iu);  on  triangulation  stationa.  This  work  waa  Ml 
performed  in  January,  htit  it  wfis  »ubneiiuently  found  that  aevaral  atonn  tUeal 
materially  altered  the  con  ('urination  of  the  shore  line;  and  in  order  to' 
extent  of  this  alteration,  hi;;!)  and  low  water  lines  were  again  locateautl 
tho  ditferenl  positionN  of  llicso  lines  are  shown  on  tho  flnal  map  of  theanrrM 
were  in  all  about  12  mil<t»  of  stadia  lines  run,  and  113  stationa  oooupled.  11 
also  14  cross  sections  of  the  beach  tukcn. 


The  line,  the  astronomical  azimuth  of  which  was  determined,  waaeaat  baac^M 
It  happened  that  a  time  cnuld  be  selected  fortlioohspcvations,  when  PoIariaieMi 
western  elongation  just  after  sunset,  so  that  while  Polaris  was  rlaible,  then  * 
still  Hufflcient  liRbt  to  see  the  croiw  bairx  and  tlio  mark  at  station  "  hotd*  wflkt 
illiuniuatinR  either.  The  terrestrial  mark,  the  point  of  alightaingrod  at  theM 
of  the  hotel  tower,  was  therefore  tlie  aauie  aa  that  observed  in  triangulation ■ 
its  size  and  distance  were  such  that  it  was  not  found  neceasary  to  ehann  ttan 


kgii«tic  declination,  e. 


ndin^  irere  taken  ftom  the  steuu  launch.  An  8-ponniI  Irnil  waa  nsetl  in 
it  «xce«ding  40  feet,  and  a  12-poiind  one  in  KteatM  deptbo.    The  lewl  line 

enuuntjy  wet  and  was  compared  before  uud  after  eui^h  day's  work,  witli 

tape.  The  pull  exerted  on  the  lead  line  during  soundinj;;,  at  tlie  Bpeed 
wintkined,  vu  foDud,  witli  a  Bprini;  Tialance,  to  be  about  12  pouuila;  and 
I  pnll  WM  slwaya  applied  id  »tret<:binR  the  line  dnrlng  cumpariaonH  with 
ne  Miandipgi  were  located  at  one-miuate  intervals  by  unRlea  from  two 
It  tliMignlAtioii  Btations  on  shore,  selected  with  roforeuce  to  f!iviD|{  );04>d 

Intenection  over  the  area  to  be  Bounded.  This  gave  from  two  to  six  inter- 
HrandlllgB  to  be  placed  bveqaaJ  spacine  between  the  lorated  points.  \ 
iterwaaiiMdoiitlielftnnGh  for  keepinj;  time,  and  the  watches  of  t^e  tianH- 
n  etmiDarad  with  the  chronometer  before  and  after  each  day'i  work.     The 

to  be  locatAd  WBB  indicated  to  the  trnnsitnian  by  a  eigriol  on  the  lanuirL 
ft*  !"»**"*  the  lead  line  became  vertical  on  the  suuudin;;  nearest  the  end  of 
nfamta.  The  aignal  naed  wu  cyliDdxioal  in  form,  about  18  inches  in  diaiue- 
ftet  Ugh,  anaaged  to  slide  centrally  on  a  vertical  pule  and  to  collapse  like 
I  wbeD  dropped.  It  was  raised  and  dropped  by  means  of  halyards. 
tl  of  lines  of  soundineH  were  mn,  one  set  running  off  and  on  Hhoie  approsi- 
■rpondicalM'  to  the  shore  line,  and  the  other  set  cruHsiiig  tholirHt  nearly  at 
Im.  Theoffshore  sonndings  were  so  distant  as  to  render  it  impossible  to 
»rj  ahore  ranges;  therefore,  in  order  to  cover  the  ground  unifurmlv,  the 
'  — "^od  WM  adopted:  The  Ught-house  tower  on  St,  Simon  Island  waa 
l1  atatloii,  and  the  offshore  lines  of  the  flrat  set  radiated  from  this 

•  were  estftbllfllied  by  theaettingof  a  transit  Rtoatedon  the  light-house 

d  the  lannch  was  k^t  as  nearly  as  possible  on  the  crosi*  hairs  of  the  in- 

bj  the  motion*  of  a  laree  signal  flae-  When  the  flag  woh  displayed  on  t1i« 
RMtbe  tower  the  lanacE  would  incfine  gradually  in  that  direction;  asHlio 
sd  the  proper  line,  the  flag  wonid  be  raised  to  a  vertical  position  and  tiio 
iMld  be  atlaightened  out  on  her  course.  The  opposite  motion  of  the  fliit; 
■  Iwinnh  to  the  southward  and  she  could  thus  be  kept  within  a  few  fuut  of 
Idb. 

hofe  linea  of  the  &nt  set  were  mn  on  ranges  established  on  shore  from  400 
t  apart.  The  lines  of  the  second  aetj  crossing  the  first,  were  run  ftxini  an 
nage  boat  carrying  a  large  flag,  which  was  always  kept  by  tlie  launch  iu 


dcaal  al 
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BrnTiHwirlc;  and  at  the  East  TennoDsoe,  Virginia  nnd  Georgia  Railway  wharf,  oi 
Turtle  River. 

At  the  Ocean  Pii-r  a  Stiorle  Belf-regiHtering  gauge  waa  establiRbed  Derember  201 
1890,  and  maintnined  till  June  3,  1891,  giving  a  record  of  the  times  and  height!  oi 
297  hi^h  and  low  waterH.  A  Kiniilar  self-registering  gauge  was  established  at  tlH 
Brunnwick  and  Western  Railway  wharf,  Brunswick,  on  Januaiy  5,  1^1,  and  msis 
taincd  until  May  12,  1891,  giving  a  record  of  the  times  and  heights  of  166hi^ 
waters  and  152  low  waters.  This  gauge  did  not  work  satisfactorily  until  some  nea 
esAary  alterations  and  repairs  wcTe  efiected,  and  a  portion  of  the  record  during  th 
above  period  w\ib  therefore  lost.  At  the  Quarantine  wharf,  Brnnswick  River,  i 
stall'  gauge  was  read  day  and  night  from  March  6  to  April  25,  1891.  The  times 
heights  of  97  high  waters  and  97  low  waters  were  recorded.  At  the  East  Tenni 
Virginia  and  Georgia  Railway  wharf,  on  Turtle  River,  day  readings  of  high 
low  water  on  a  stan  gauge  were  begun  March  19;  night  readings  wore  begun  Apd 
8,  and  both  were  continued  until  May  19.  1891.  There  were  recorded  during  XM 
period  the  times  and  heights  of  102  high  waters  and  of  98  low  waters. 

LE  VEILING. 

Bench  Tnarks  were  established  near  all  gauges  and  connected  bylines  of  levels,  IB 
the  elevation  of  each  beneh  mark  with  reference  to  mean  low- water  level  on  til 
adjacent  gauge  was  determined.  The  distance  across  the  8ound  from  St.  SiiM 
Island  to  the  mainland  is  so  great  that  level  readings  over  the  whole  distance  wval 
have  been  unreliable,  owing  to  the  effect  of  refraction.  Two  pile  stations  WM 
therefore  rouHtnict^d  on  shoals  in  the  sound,  dividing  the  distance 'into  threes^ 
parts  of  about  2,300  feet  each.  This  gave  level  sights  in  opposite  directiODt  Oftj 
equal  spaces  of  water,  and  eliminated  to  a  great  extent  the  ettects  of  corvatiin  ~^ 
refraction.  In  leveling  across  the  marshes  from  St.  Simon  Sound  to  Brunswick < 
from  Bninswiek  to  the  Quarantine  gauge  it  was  necessary  to  construct  a  statkni 
each  instniment  point  on  ^K'count  of  the  ,>'ielding  and  tremulous  nature  of  tbei 
soil.  Stout  Hciintlingn,  about  8  feet  long,  were  sunk  into  the  marsh  untU  their 
were  a  few  inches  above  the  surface.  Three  of  these  at  each  station  served  I 
oi'  support  for  the  tripod  of  the  level,  and  one  was  placed  at  each  turning  , 
support  the  level  rod.  The  length  of  sight  was  uniformly  600  feet,  measured 
chaining.  The  line  across  the  sound  on  the  pile  stations  was  leveled  three  tinfl) 
that  from  the  sound  to  Itrunswiek,  twice;  from  Brunswick  to  the  East  TennMNl^ 
Virginia  and  (Jeor<;ia  Railri»ad  wharf,  four  times,  and  from  Brunswick  to  QuarantiM 
llnei'.  times.  A  sin«ilc  run  over  these  lines  <'ov«'red  a  distance  of  about  12  mUes,  aM 
the  a'^'^rcgMte  length  of  all  the  lines  run  was  about  32  miles. 

CURRENT  OBSERVATIONS. 

Current  nictors  nnd  sul)7iicr«;<Ml  floats  were  both  used  in  the  determination  of  th 
velocities  jnul  direetions  of  ti»lal  currents.  The  meters  having  been  repaired  sine 
previous  ratiuj:**.  it  was  neies^;iry  to  rerate  them,  and  an  excellent  place  lor  this  pni 
pose  was  fmind  in  :i  smnll  aititieul  i)on<l  near  the  city  of  Brunswick,  tilled  with  Ml 
water  from  the  stuiiid  by  means  of  linod  gates.  It  is  280  feet  long,  100  feet  wide,!! 
from  1  to  t>  fert  dej'p.  Tin'  l»anl<s  are  low,  level,  and  free  fr<mi  brush  and  trees.  . 
base  line  200  feet  hmi;  \>as  hii<I  olf  at  one  side  and  ]>arallel  ranges  established  at  ii 
ends.  A  lari^c  l>at<:iu  \Nas  f  arried  to  the  pond  and  fitted  up  in  such  a  manner  that 
meters  couhl  h.-  raii-d  at  th*-  saim-  time.  A  piecM*  of  scantling  was  lashed  across tl 
bow  of  the  boat  an<l  its  riids  |»i«rced  by  vertical  hides  2.5  feet  outboard.  Iron  HM 
passing  throu;;h  tijes(>  lioies.  and  hebl  by  washtTs,  carried  the  meters  at  their  lowt 
ends  at  a  dei)rli  of  about  1.5  f»Mt  iVom  the  surface.  The  meters  turned  freelvonti 
rods,  and  wvrt-  connecte»l  in  the  usival  manner  with  tin?  batteries  and  elcctnc  regi 
ters  in  tlu'  bnat.  Tlie  bo.it  uas  eonneetrd  by  l<»ng  bow  ami  stern  lines  with  reels 
the  ♦•nds  nf  the  ]»ond.  b\  means  of  whieli  she  was  hauled  forth  antl  back.  There 
ord  was  ki']»t  only  duiin;^  tin-  loiwar<l  tiip.  A  uniform  predetermiue<l  velocity  w 
ac({uired  brf<»n'  the  boai  iea<he<l  I  he  fust  eut-olf  range.  When  this  range  was  croM 
the  registers  Were  starte«l  ajid  1  lieehroTMUueti-r  read  to  the  nearest  half  second.  Win 
the  secoutl  rau^^c  was  r»  a<hed  the  re;:isters  wrre  Nto])])ed  an<l  the  chronometer  agl 
read.  Durin*^  the  return  trij)  the  lurteis  and  connections  were  examined  and  t 
registers  read  and  adjusttd.  if  nerrs^ary.  The  velo»'ities  during  the  trials  ranged  I 
tween  (KCiof  a  foot  and  7.(5  fret  per  s<M*ond.  Tniform  velocities  during  the  sevei 
runs  were  maintained  b\  timiiiir  the  revolutions  of  the  reel.  In  this  manner  4  mete 
were  rated,  viz,  2  »»f  [U\\Y  *.V  iW'iiirr's  Kllis  meters,  marked  respectively  "A"aJ 
'*  B,'' and  2  Staejvpolr  propelb-r  meters,  marked  resj»eetively  "1"  and  •*2."  Th 
were  taken  in  various  conii)inaMous  of  t  wo  in  order  to  cross- chock  the  reaulta.    Thi 
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tantii  were  determined  graphically  by  plotting  the  individual  resulta,  and  an*- 
illy  by  means  of  the  equations. 


(=3fo — Xoa,  in  which  a  and  h  are  the  constants  in  the  eqnation; 

z=reTolntions  per  second; 
jf  =  velocity  in  feet  per  second. 

he  resulting  valnes  of  the  constants  are  shown  in  the  following 


Meter. 

Number 
of  rails. 

Value 
of  A. 

3.3»9 
3. 530 
1.719 
2.812 

Value 
of  6. 

I 

47 
55 
36 
29 

0.102 

\ 

0.081 

Kile,  No.  1 

0.193 

Mklc  Xo.  3 

0.079 

)  floats  used  in  addition  to  the  meters  in  determining  velooitien  and  directions 
nents  were  submerged  floats  made  of  open  tin  cans  about  6  incheH  in  diameter 
inches  hieh,  connected  by  a  cord  with  a  surface  float  of  cork,  4  incLes  square 
inch  thick,  carr^dng  a  little  staff  and  flag,  to  render  it  visible  to  a  transit  iu- 
lent  on  shore.  An  attempt  was  made  to  gauge  the  tidal  flow  through  the 
!  at  the  entrance  to  the  sound  by  using  the  meters,  but  the  great  depth  of  the 
randstren^h  of  the  currents  made  it  impossible,  with  the  appliances  available, 
1  any  aatisfactory  results.  The  dei)ths  at  the  points  occuined  were  over  80 
kt  mean  low  water,  and  the  bottom  was  soft  and  shifting;.  The  difiiculties  en- 
:ered  were  dragging  of  anchors,  sagging  of  the  stand  lines,  and  imperfect  in- 
ion  of  the  lead  wires,  which  became  apparent  when  great  lengths  were  ro- 

d.  Sabmerged  floats  run  at  mid  depth  were  therefore  substituted  for  the 
-s  in  the  deep  water  of  the  entrance,  and  they  were  also  used  at  other  points 

it  was  too  rough  for  meter  work.    This  work  was  done  during  the  month  of 

and  there  were  but  thirteen  days   on  which   observations  could  bo  ma<le, 

^  to  the  winds  and  heavy  seas  that  prevailed  during  that  period.    There  were 

thirteen  different  positions  occupied,  as  follows :  Three  on  the  cross  section  at 

Qtrance,  two  in  the  flood  channel  near  St.  Simon  Island,  one  near  the  uorth- 

ilongh  channel,  and  two  in  the  southerly  slough  channel  about  half  way  be- 

1  the  shore  and  the  bar:  two  at  the  bar,  and  three  in  deep  water  outside  of  the 

Entire  tides  could  not  be  observed  at  all  points,  owing  to  inten-uptiuns  of  the 

by  bad  weather.    The  ebb  ebservations  are  fairly  complete,  the  flood  observa- 

only  partiaL 

RESULTS. 

s  principal  results  rendered  by  the  tidal  observations  and  leveling  have  been 

oa  BO  as  to  show,  for  each  point  at  which  observations  were  made — 

.  durea  of  semimenstrual  inequality  of  times  of  hi^h  and  low  water. 

.  Corves  of  semimenstrual  inequality  of  heights  of  high  and  low  water. 

,  Mean  tidal  curves. 

.  Lines  of  high  and  low  water. 

Mean  ebb  and  flood  surface  slopes, 
diagrams  ni,  xv,  and  v  all  heights  are  referred  to  the  level  of  mean  low  water 
ean  Pier.  At  Ocean  Pier  the  record  of  tides  extended  over  a  ])eri()d  of  al>out 
Qonths,  and  the  results  are  therefore  close  apiu-oximations  to  the  true  values, 
e  Bmnswick  and  Western  Kailway  wharf,  limns  wick,  the  ])artijil  fmir  months' 
d  was  combined  with  a  two  mouths'recor/l  of  the  survey  of  Hriinswick  Harbor 
©.  The  results  of  the  two  perimls  agree  fairly  well,  and  the  eomliined  means 
robably  qnite  accurate.    At  the  other  point>s,  Quarantine  and  the  Kast  Ten- 

e,  Virginia  and  Georgia  Railway  wharf,  only  two  months'  records  are  available,, 
he  results  must  therefore  be  considered  iw  only  approximately  correct.  The 
etness  of  the  Quarantine  records  is  especially  doubtful,  owing  to  the  ditlitmlty 
ienred  in  securing  a  reliable  gauge  reader.  These  records  give  the  aver- 
ime  of  low  water  here  as  four  minutes  later  than  low  water  at  Hrunswick,  3 

above,  which  is  obviously  impossible.  These  two  points  are  so  near  each  other, 
r,  thiit  the  times  of  low  water  are  probably  only  a  few  minutes  apart,  and  an 
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(tiTor  of  fnur  or  five  mmnteB  ia  not  too  mnrb  to  ei)ieiit  ftatn  eo  eliort  a  peiio 
loo  reliable  olimrvatioiu,  Moreovpr,  tlie  .iwiilitm  of  stund  of  the  tldre  nt  l^m 
ia  exottptionatly  lou^,  varying  ^m  fift(«n  miauCeB  to  sixty  miimtus,  vbich 
it  difflcnlttodctermiae  thd  exact  times  to  assign  to  both  low  and  high  wnteR 
respect  to  the  heighta  of  hieh  and  low  waters  the  resalta  are  more  Batiefset 
when  referred  to  the  level  of  mean  low  water  at  Ouean  Pier  show  a  Quifarm 
in  the  heighlaof  high  water  and  a  on  Ifonn  decreaee  in  the  heights  of  low  wi 
a  couieijneDt  anifuriD  increase  in  the  tidal  range  at  the  rate  of  about  0.1  < 
per  mile  from  Ocean  Pier.  The  mesa  tidal  curves  at  Ooeou  Pier  and  at  Br 
were  obtained  by  combining  u  lar^e  nnmber  of  curves  of  actual  tidea  taken 
fruin  the  aheeta  of  the  Belf-rugistering  gnagi».  The  curves  were  taken  at 
and  their  number  was  inoreosed  nntll  the  means  of  their  high  and  low  wnta 
aud  timefj  were  eqaal  to  tlie  mettas  derived  from  the  entire  number  of  obi« 
available;  the  resultiug  mean  enn-es  are  therefore  correct  at  these  two  p 
oacb  at  ieaat,  and  are  probably  very  nearly  so  throagbout.  Tbfi  mean  tidal 
at  QuBJantine  and  at  the  East  Tennessee, Virginia  and  Georgia  Kailvray  whi 
sketched  in  through  the  plotted  positions  of  mean  high  aud  low  water,  w 
made  to  conform  as  olosely  as  possible  with  the  known  conditions  govenuD 
From  the  mean  tidal  cun'es  the  moan  ebb  and  Hood  surface  slopes  were  deri 
plotted  for  each  hour  after  the  ^neratine  Innar  transit,  as  well  as  for  the' 
Qi^b  aud  low  water  at  Ocean  Pier  and  the  East  Tenneasee,  Tircinia  and 
Railway  whaif.    From  thi«  diagram  the  following  chronolog;  of  tidal  inoida 

be  derived: 


TIdiJ  Dondlttoai., 


Low  wnber  at  OceKO  Tli-r.    A  flood  tilopv  fau 
wblofa  point  an  i^bb  uXopa  utili  eitiHte. 

Low  wMui  at  Eut  TDiiui'«9t«,  Vlriiiula 
ronoesnenil,  bntb  Mill  very  Out  ibc 

Flood  •lope*  tbrougliaut. 


hoxn  aalnbltehed  M  for  M  Broosiri 
t-urguiuavriiy  wbarf.    Tbe  flood  del 


Ad  ebb  slope  hia  beun  utibllihed  u  (kr  as  (joanntlne,  abdvii  wfaieli  polat  tlw  ■ 

Tligb  WDtrr  ul  Oaeali  l>Ier.    Tbe  obb  slspe  liui  nuhed  Bmnawick,  KlioTe  wbiohatf 

■Tope  Mill  nl'U,. 
BIchwKatal  ICiii.ITenDi»aee,TlrglniiiimdG«ir£laBailn>;whacf.    Ebb  slop*  tin 
Kbb  alopen  tbroD^huut. 


Lim-  wHior  at  Ocean  Pier.    Tlio  s!x.ve 
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idpal  reBults  derived  firom  the  tidal  observatiooi}  and- the  leveling  are 
ihe  following  table: 


Brans- 
wick  and 
Western 

K.R. 

whsif. 


•n  law  water  on  gauge  . 
an  high  water  on  gauge, 
d  £b11 


hmi-tidal  interval, 
lud-tidal  interval. . 

moffiaU 

m  of  rise 


r  ordinary  neap  tides. . . 
»f  ordinary  neap  tides .. . 

inary  neap  tides 

r  ordinary  spring  tides . 
f  ordinary  spring  tides . 

inazy  spring  tides 

1  water  obswved 

rater  observed 


nge 

water  observed, 
water  observed . . 
Dge 


mean  low  water  referred  to  mean  low  water  at 


mean  high  water  referred  to  mean  low  water  at 


Idal  range 

idal  range  per  mile  from  Ocean  Pier 
m  Ocean  Pier 


water  after  low  water  at  Ocean  Pier. . . 
1  water  after  high  water  at  Ocean  Pier. 

legation  of  low  water 

•agation  of  high  water 


above  local  mean  low  water 

above  mean  low  water.  Ocean  Pier . 
«ervations 


East  Ten- 
nessee, 
Virflinla 
and  Geor- 
gia B.R. 
wharf. 


0.00 

(-)  0. 15 

(— )  0. 30 

0.04 

7.08 

7.24 

0.00 

0.59 

0.00 

0.00 

0.107 

0.100 

0.00 

20,000 

44,840 

Minutes. 

MinuUs. 

Minutes. 

0.00 

19| 

15J 

0.00 

21 

80 

Feet. 

17.400 

17.400 

I>ec.20to 

June  3. 


2f  024  feet  per  minnte. 
1, 872  feet  per  minute. 


Feet. 
11.037 
11.481 
Mar.  0  to 
Apr.  25. 


Feet. 
18.511 
18.211 
Jan.  5  to 
Mar.  12. 


Feet. 
0.84 
a05 

.      7.71 

h.  Tit. 

8  19 

14  28 

0  00 

0  10 

Feet. 
1.00 
7.26 
0.25 

(-)0.35 

8.73 

0.08 

10.10 

(—)  2. 00 

12.10 

0.70 

1.85 

4.85 

(— )  0. 30 

7.35 
1.07 
0.091 
01,740 
MintUee. 
30^ 
46 


Feet. 

10.202 

9.842 

Mar.  19  to 

May  19. 


CUBRKNT  MEAdUREMENTS. 

ime  of  ebb  flow  was  roughly  ganeed  on  a  crosa-section  at  the  entrance  to 
Sound  by  the  use  of  submerged  floats  in  the  deep  portion  and  by  current 
the  shallow  portion.  The  conditions  of  flow  are  so  different  in  these  two 
»f  the  cross  section  that  they  have  been  treated  sepaiately  and  the  mean 
ad  discharge  conmnted  for  each. 

9  portion  is  2,800  feet  wide  and  has  a  maximum  depth  at  mean  low  water  of 
d  a  mean  depth  of  58.8  feet.  The  mean  elevation  of  the  surface  above 
water  during  ebb  flow  is  2.53  feet^  and  the  mean  cross-sectional  area  is 
lare  feet.  A  maximum  mid-depth  velocity  of  3.9  feet  per  second  was  ob- 
a  point  of  the  section  1,600  feet  firom  St.  Simon  Island  three  hours  forty- 
tea  after  high  water.  This  corresponds  to  a  maximum  velocity  of  4.4  feet 
1  under  mean  conditions  of  tidal  range,  assuming  that  the  velocities  for 
ides  are  proportional  to  the  ranges. 

g  the  observed  velocities  to  mean  conditions,  there  results  a  mean  ebb 
^r  the  entire  section  of  2.044  feet  per  second,  and  a  consequent  mean  dis- 
360,347  cubic  feet  per  second.  The  mean  duration  of  ebb  flow  is  six  hours 
inutes,  and  the  total  discharge  during  this  period  is,  in  round  numbers, 
00  cubic  feet. 

iboals  between  the  deep  channel  and  Jekyl  Island  the  section  is  4,100  feot 
ilops  not  exceed  3.0  feet  in  depth  at  mean  low  water,  with  a  mean  dq)th  of 
The  cross-sectional  area  for  mean  elevation  of  surface  during  ebb  now  is 
are  feet  and  the  mean  velocity  for  the  entire  section  is  1.4  feot  per  second, 
ders  a  discharge  of  25,640  cubic  feet  per  second  and  a  total  discharge  dur- 
:  hours  and  twenty-three  minutes  of  ebb  flow  of  589,000,000  cubic  feet.  The 
discharge i5thereforoabout8,700,000,000cubic  feet.    Unfortunately,  this  re- 


1338      REPORT   OF   THK   CHIEF  OP  ENGINEERS,  IT.  fl.  ARMT. 

Hiilt,  wliicli  18  only  approxiiii«ito.y  oau  uotbe  checked  by  oompnttng  tlie  volmnc 
tidal  prism  ooiitained  between  tlie  water  surfaces  that  exist  at  the  times  of  beg 
and  ending  of  ebb  How  at  the  entrance^  because  the  area  of  the  tidal  baain 
known.  There  arc  no  mans  available  that  inclade  the  upper  portions  of 
River  and  its  branches,  anu  it  is  donbtfnl  whether  any  accarate  surveys  o) 
upper  streams  have  ever  been  made.  A  partial  check  may  be  applied  by  com 
the  discharge  of  Bmnswick  River  just  below  the  mouth  of  East  River,  as  detei 
by  gaiigin^H  during  the  survey  of  Brunswick  Harbor  in  1889,  increased  1 
volume  of  the  tidal  prism  included  between  that  section  and  the  entrance  a 
with  the  disi'harge  at  the  latter  section.  In  computing  the  volume  of  th 
prism  it  has  been  divided  into  six  portions.  The  hrst  includes  St.  Simon  I 
and  the  lower  ])ortions  of  Brunswick  River  and  of  Frederica,  Back,  and  M; 
rivers.  Its  height  is  detennined  by  the  mean  readings  of  the  Ocean  Pier  gm 
the  times  of  beginning  and  ending  of  ebb  llow  at  the  entrance.  The  second 
upper  jiart  of  Brunswick  River  to  the  cross  section  gauged  in  1889.  Its  he: 
determined  by  the  gange  at  Quarantine.  The  third  mclndes  the  nj>per  port 
Frederica.  Back,  and  Mackays  rivers  to  an  assumed  point  of  division  betwc 
tides  of  St,  Simon  Sound  and  Altamaha  Sound.  Its  height  is  derived  from  th 
range  at  Frederica  as  given  by  the  U.  S«  Coast  and  Ge<Kletic  Survey.  The  i 
included  between  high  and  low  water  lines,  the  volumes  voided  by  the 
branches  and  creeks,  and  the  overflow  of  the  marshes  at  high  water  constitv 
other  three  portions  of  the  prism.  The  last  two  are  very  uncertain,  and  hav 
simply  estimated  as  closely  as  possible.  The  salt  marshes  have  an  areaof  jfroi 
25  square  miles,  and  are  partially  overflowed  at  high  water  to  a  depth,  of  from 
inches.  Supposing  the  entire  marsh  area,  of  say  20  square  miles,  to  be  coTii 
an  average  depth  of  6  inches,  there  would  result  a  volume  of  over  275,1 
cubic  feet ;  250.000,000  has  been  assumed  as  a  fair  estimate.  The  numerooi 
branches  and  creeks  that  wind  through  the  marshes  will  probably  render  a  i 
of  about  150,000,000  cubic  feet.  The  mean  ebb  dischanre  at  the  Brunswick 
section  was  found  in  1889  to  be  approximately  3,410,0S),000  cubic  feet.  Wi 
therefore,  as  an  approximate  estimate  the  following  quantities  to  consider: 


Tidal  prism. 


St.  Simon  Sonml 

JJi  iiii>iwi(k.  Jiivor 

Frwh'ricji^  Pijir.k,  ;m«l  Mark;i.\s  ii\i  ;> 

Botwct'n  hi;rli  and  low  walir  lim-s 

Small  brum-hcs,  erttiniatvd 

Overflowwl  mamL,  entiinatod 


Square  feet. 
223,  (r27, 000 
167. 270, 000 
209, 0«8, 000 


Height.'     Vol 


Feei. 
0.5 
7.0 
7.0 


Cub 

1.450 

1,171 

1,4M 

72 

150 

250 


Total 4.507 

I)iM(har;:e  at  l]riin»wi(.k  llivt-r  8«<tioii 3,410 


Total 

Conjparr  \villi  ilisc.liarjL:**  .it  cntrain't;  . 


7,917 
8,700 


There  is  tluis  shown  to  ]»«'  an  txccss  in  tlio  gaug<id  rliscliarge  at  the  entranc 
the  coiiiimted  (liscliMru:*"  of  dourly  l>  ]Mr  criit. ;  and  it  may  lie  added  that  th< 
[>iited  volume  of  tln^  ti«lal  pri-im  has  not  Ix^'u  corrt'fted  for  the  liood  llow  thj 
tiniies  at  the  upper  srction  ;i  f«'\v  niiiiiitrs  aft«»r  the  beginning  of  the  ebb 
lower,  or  lor  the  i-hb  How  that  conlinuert  at  the  u])pt"r  section  a  few  minutef 
the  reSNa1i<m  of  th«*  same  at  th«'  h)wrr.  This  correction  would  be  compan 
small,  but  it  wonhl  sli«;htly  incrrasr  thediscrepaney  shown  above,  which  must 
lore  be  attributed  to  inac<*uracies  in  tlie  ob.servati«»ns  and  insutliciency  in  tl 
used  ill  computin;jj  tin*  \nlume.  of  the  tidal  ])rism.  All  that  «'an  be  stated  wi 
lainty  is.  thatthe  lotal  ebb  dischar^^e  at  the  entrance  is  in  the  lUMgliborhood  of 
(MK),O()0  cubic  feet,  wilh  a  uu*an  tbb  veloeity  in  tlu^  deej*  water  of  almut  2.0  f 
second,  and  on  th*"*  shoals  of  about  \A  feet  }»er  second.  There  is  ordinarily  bu 
fre^ih  water  that  lin<ls  its  way  to  the  sea  tliroui^h  the  eutram*c  to  St.  Simon  1 
and  tlu?  volume  of  ilood  inflow  is  th«i<'fore  about  the  same  as  that  of  the  el 
<*harge.  The  mean  <'lrN  atioii  of  th<' surfaeijclurin;^  Ilood  is,  howev«'r,  l.li  feet 
than  during;  ebb.  which  sli«^h1ly  increases  tluicross  sectional  area  and  dim: 
proportionallytlu'  nu-an  \eloeity.  Theihiralion  of  tb»od  flow  is  also  tif teen  n 
longpr  tlian  that  of  <0)b  How.  wlii<h  further  decrt*ases  tlie  mean  Ilood  veloci' 
1.98  feet  i>er  second  i'ov  the  <l<'ep  ptutiou  of  thf  cross  SK.'tiou  and  to  1.16  f 
second  for  the  shoal  purtiou.     It  h:is  Ikm.'u  nporti-d  that  during  very  high  firea 
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the  AltaraaTin  River,  »  ronsiderable  volnme  of  frosh  "w.ater  fiiulH  lt»  wny  nrross  tho 
lowlands  to  tht»  npper  Turtle  River  and  thenco  reaches  the  sea  tliron;:h  t  Jif  8t.  Simon 
wtrani'e.  Furthcniiore,  during  the  freshet  of  February  and  M:ireh,  1891,  sonio  of 
the  Altamaha  dl^char^e  took  place  through  I?Yederica,  Mackays.  and  Hack  rivers  into 
8t  Sini«»n  Sound  and  tho  sea,  as  was  shown  by  the  reddiHh  color  of  the  water  that 
often  extended  several  miles  into  the  sea  at  low  water.  There  is.  therefore,  at  times 
flome  iresb- water  discharge  at  the  St.  Simon  entrance,  but  owing  to  its  infroqiiency 
and  comparatively  small  amount,  it  can  have  no  appreciable  etl'cct  on  the  mean  con- 
dition of  tidal  llow,  nor  on  the  formation  of  the  shoals  and  liar. 

The  results  of  the  current  observations  in  the  outer  main  channel,  in  the  lateral 
•loiigh  and  dooil  channels,  on  the  bar,  and  in  deep  water  beyond  the  bar  are  shown  on 
thf  mapof  this  survey  by  means  of  .irrow-pointed  lines,  the  directions  and  lengths  of 
which  repreeient  respectively  the  directions  and  velocities  of  the  currenis  at  each 
hoqrajfter  slack  water  at  the  point  considered.  Velocities  are  shown  on  a  scale  of 
1  inch  equal  to  1  f<K)t  per  second.  These  lines  show  that  a  large  volume  of  the  ebb 
flow  is  diverted  toward  the  north  through  the  flood  channel  close  to  St.  Simon 
Iiliody  and  that  farther  from  shore  and  just  inside  the  bar  the  greatest  diversion  of 
the  nuTeuts  is  toward  south  through  a  slough  channel,  the  capacity  of  which  is 
Betrly  equal  to  that  of  the  main  channel  across  the  bar.  They  show  also  that  the 
•bbnirrenta  in  deep  water  beyond  the  bar  have  a  decided  southerly  tendency  even 
whfQ  the  wind  is  in  the  southeast,  as  it  was  when  observatioTis  were  maile  at  posi- 
tion No.  4.  Flood  current  directions  in  this  region,  on  the  contrary,  have  no  nort  herly 
Wmiency,  bnt  follow  closely  the  direction  of  the  main  channel,  and  even  sh(»w  a 
•light  inclination  to  the  south.  It  seems  probable,  therefore,  that  there  is  an  offshore 
littoral  i-nrrent  having  a  si»utherly  direction  along  the  coast,  and  this  conclusion  is 
■trengthened  by  the  fact  that  pieces  of  wreckage  that  were  barely  awash,  and  on 
which  therefore  the  wind  could  have  little  eflfect,  have  <lrift^d  from  Doboy  Sound 
■outh  to  St.  Simon  Sound  on  several  occasions. 

An  examination  of  the  outer  channels  to  the  sea,  from  the  sounds  along  the  coast 
in  this  vicinity,  shows  that  they  are  all  deflected  toward  the  H(mth.  which  circum- 
vtaace  is  a  faftner  indication  of  the  existence  of  an  ofl'shore  southerly  current. 

dlARACTKR  OP  BOTTOM  MATERIAL. 

Samples  of  the  bottom  were  obtained  at  various  poiuts  and  their  constituents  were 
found  to  be  ae  follows:  In  the  deep  water  of  the  entrance,  oppositi?  the  Ocean  Pier, 
th«  bottom  in  midchannel  is  composed  of  about  50  per  cent  ot  coarse  white  sand,  Hi 
Percent  of  coarsely  broken  shell,  and  10  per  cent  of  fine  gravel.  At  the  northern 
lide  of  the  channelthere  were  found  about  90  per  cent  of  grayish  medium  sand  and 
iBUkll  quantities  of  blue  mud  and  fine  shell.  On  the  southern  side  there  w(*r()  found 
ihont  50  per  cent  of  coarse  white  sand,  rji)  per  cent  of  broken  shell,  and  traces  of  fine 
gnrel  and  coarse  shell.  On  the  bar  proper  the  bottom  is  compos(Hl  of  alioiit  70  per 
crat  of  fine  grayish  sand  and  30  per  cent  of  broken  shell.  There  is  a  layer  of  this 
material  3  or  4  feet  thick,  under  which  is  found  a  smooth,  sticky,  bluisli  mud.  At 
the  Ml  buoy  there  is  found  a  coarse  white  snnd,  containing  about  5  ])er  cent  of 
hroken  shell.'  Over  a  considerable  area  east  of  the  bell  buoy  the  bottom  is  com])osi-d 
of oticky,  dark-blue  mud,  with  traces  of  sand  on  its  surface.  This  same  matt-riil 
WM  shown  by  the  lead  during  soundings  t-o  be  present  over  other  large  an-as.  nota- 
bly in  the  deep  channel  inside  of  the  bar,  in  the  southerly  slough  channel,  and  at  1  he 
haVk  of  the  north  shoals.  Fifteen  hundred  feet  east  of  the  bell  buoy  the  bottom  is 
offlni.*  gray  sand,  with  tracen  of  mud  and  broken  shell.  Mi<lway  between  the  bell 
buoy  and  ike  sea  buoy  there  is  a  coarse  white  sand,  containing  about  20  per  cent  of 
■mail  broken  shell.  At  the  sea  bnoy  there  is  found  a  mixtun^  of  about  80  per  cent  of 
fine  gray  sand  and  15  per  cent  of  fine  shell,  with  traces  of  brownish  mud. 

WINI).S  AND  STORMS. 

R«'Conls  of  the  directions  and  velocities  of  the  winds  at  St.  Simon  entrance  were 
'•bfaineii  (rtmx  the  rejmrts  of  the  light-keeper  at  St.  Simon  li;^ht-hou'*»^  riiesi-  nts  w 
a  |)t*riod  of  three  and  one-half  years,  beginning  January,  18t$8,  and  from  them  have 
Ueeii  compiled  the  following  tablea: 
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•  Or  light  vuriibU-  wind. 
FTittil  motiemtmt  duriug  out  ye 


■Wind  blow,  (nnc- 

NombM 

Pecoeot 

Average 

Foi-l 

Konh - 

SlI"™' 

3'i 

.IM 

3.g 

3» 

.« 

SSr^V:::;;:::;:::::::::::::::;:::;::::::;:;:: 

KrlShw'V 

„.. 

LOW 

1.65! 

1.M 

Nort1ii>iiiit,  t 


ii<t  Huat)ii>n 


n  sbore  and  have  the  Kreateiit  elT<»et « 


Hliiiru  linu.  Imt  atill   hflvORonm  ult'cot _.      .. 

iiurthwuHt  wiudiH  uri>  otikhorc  iiml  ciin  havo  liiitlittle  effect  iu  vave  nction. ,. 

within  the  i-Titniiic^.  TLvv  li",  liowevi^r,  swci'p  tur^e  qoaotities  of  sand  that  haTS 
hn-n  heapnl  mi  <>ii  tho  Donil  i1iiiu-a  )>;  thii  onalion-  wiiiiu  back  into  the  aea.  It  rau 
Im)  BPi^ii  ttoiH  ([ill  fiitRKoinK  tiihli's  tliat  tbeTiTev]iiliii);ilirectiuii  of  theonihore  wiiMa 
in  tiorttit'HHlurl.v.  LI)  iiit  ct^iit  of  all  the  wioaH  beinic  tVum  this  djrection.  Their  ar- 
craife  voloi^ity  i>;  nlmi  i;r<'ii1i'r  ttiiiii  that  iu  any  othi>r  dirpction,  which  giroB  to  then 
a  rcliilivi!  clti-i^t  <;i|iiurru  30i  jicr  'icnt  of  the  whi>lc.  The  winds  that  pniditce* 
Moiirlturly  mill  iitii  of  HainI  iiloiig  the  couHt,  viz,  north  and  northeast  winda,  ooenr  <M 
auaveniEeKBdii.vHinoiiuyenranilhavcarHlHtivevfffictof  39  per  cent.  Sonthasd 
•oiithvoMt  wiuils.  u'hidi  |in>ilui'i- a  uorthi'Tly  uiovKUient  of  the  eanda,  ooenr  onSO 
dajH,  with  a  relativu  effvct  ot  16i>erc«ut;  and  eaaterly  windt,  irhich  probably  pi^ 


APPENDIX  >' RKPORT  OF  CATTAIX  CAIM'KK.      1341 

<^  nee  in  inward  xnovomrut  of  Ran«l  toward  tho  entrjinco  from  hotli  sidM.  ocrnr  on  10 
<\aT»f  with  ar«.'lative  etlect  t^jnal  to  about  2|  per  cunt  of  tli(>  whole  Tlw.  nsnit.int 
dir^tionof  the  wind- wave  forces  is  therefore  toward  the  Honth,  :nid  the  ])oKitions 
sAnd  forms  of  the  outlying  »hoal8  »re  such  as  would  bo  expected  with  a  sniithirly 
xuuvrment  of  the  saml  along  the  coast.  Northeast  windA  are  most  frequent  <lnrin<; 
"fcliefall  and  winter  uumths;  southeast  winds  are  most  frequfut  <luring  the  sunnner 
znimthfl.  Heavy  gales  are  of  rare  occurrence.  Their  prevailing  direetiuus  during  tlic 
put  four  years  have  been  Boutheast  and  northeast,  llie  northeast  gales  are  gener- 
a.lly  of  lunger  duration  than  those  from  other  diretttious. 

MAPB  AND  DIAGRAMS. 

The  ni:ip  of  this  survey  has  been  polyconically  projected  on  a  Rcale  of  1  :n,r»0().  fho 
aitti  ruvi'red  1>eing  too  lurge  to  ne  conveniently  p]ott<*(I  on  the  usual  M*alr  of 
1  •.4.Hl>.  This  nia]!  shows  all  the  soundings  t^ken/together  with  the  G,  11?,  15,  IS,  and 
24-foot  rurvrs  of  equal  depth,  the  shore  lines  as  they  existed  in  .January  and  May, 
I'^l.  the  prineipal  topographical  features  near  the  shore,  the  triaugulatiou  point's, 
•ad  the  din-cTions  and  velocities  of  ol>served  currents.  Aji  index  map  has  also 
■**«>  prepared  on  a  scale  of  1:19,200,  on  which  the  15,  18,  and  21-foot  arras  have 
■**«i  nhaded  to  different  intensities,  to  show  graphically  the  varying  de])ths.  A 
**"H«h  of  Itrunswick  Harbor  is  submitted,  showing  the  positions  of  tide  gauges  and 
^^ch  marks,  with  th<i  elevations  of  the  latter.  The  principal  tidal  conditions  aro 
•*uoHij  graphically  by  a  series  of  diagrams  in  five  sheets,  and  a  sixth  sheet  sliows 
^of  criuifi  M-rtion  at  the  entrance,  with  mean  velocity  curves  and  mean  disrliargr. 

'  wi.>h  here  to  stat**  that  in  thi^  execution  of  thi8*^survoy  valuable  assislan<'«'  was 
^'^Hdf-rnl  by  Mr.  M.  I*.  Paret,  nssistant  engineer. 

during  the  progress  of  the  survey  I  received  from  you  the  following  letter: 

Unitkd  Statks  ENGiNKrii  OiKic  r, 

tSaranuah,  fVa.,  January  „'.:,  ISHf, 

Sin:  So  far  as  I  have  been  able  to  ascertain  pilots  report  that  anchors  do  not  liold 

*^  '^ell  on  the  flood  as  on  the  ebb  tide  on  the  ocean  bars  in  this  locality.     Twot-x- 

planatioDB  are  offered  by  them:  One,  that  the  incoming  tide  })eats  down  the  sand 

^d  makes  the  bars  harder;  the  oth«T,  that  the  sand  during  flood  ti(b'  is  "  alive."  an<l 

^»M  the  continual  drifting  in  this  manner  renders  itdiflicult  for  the  anchors  to  luild. 

lithonld  be  glad  if  you  would  look  into  this  matter  as  far  as  possible  in  connec- 

^on  with  the  survey  now  in  progress  under  your  charge. 

Very  respectfully,  your  obedient  servant^ 

O.  M.  Cautki:, 
Firtt  Lieut. f  Corps  of  Jitnjinnra. 
Licnt.  Trio^i.  H.  Keks, 

Corps  of  Engineers,  U,  S,  A, 

In  iccordance  with  these  instructions  considerable  investigation  and  study  were 

pTento  this  subject  and  no  evidence  could  be  found  upholding  the  former  of  the 

•boTe  hypotheses.    On  the  contrary,  everything  tended  to  prove  the  correctn«'.ss  nf 

^t  ftrcond  explanation.     By  wading  along  the  beach  or  on  the  shoals  during  low 

**t«r  it  was  found  that  while  the  ebb  currents  continued  the  bottom  was  lirm  and 

^onpnrt  and  it  was  impossible  to  force  even  the  flat  blade  of  an  oar  into  the  sand 

Bore  than  an  inch  or  two.    As  soon,  however,  as  flood  currents  wtae  established 

the  bottom  became  soft  and  loosened,  the  feet  would  sink  into  the  sand,   which 

«<«jned  to  be  washed  away  from  around  them  and  the  slightest  motion  would  throw 

th«  Band  into  suspension.    An  oar  could   now  bo  forced  some  <listance  intc)  tin* 

bottom.    While  some  experiments  with  dynamite,  with  a  view  to  deepening  tho 

bv.  were  being  carried  on  by  the  city  of  Brunswick  during  the  months  of  July  and 

Angagt  last,  the  diver  who  was  employed  in  sinking  the  charges  was  qut-siioned  in 

r^jerard  to  the  character  of  the  bottom  during  ebb  and  flood  tides,  and  he  state<l  thai 

daring  the  ebb  the  bottom  was  hard  and  smooth,  but  on  a  flood  tide  the  san<l  was 

"alive"  and  the  bottom  soft  and  shifting.    And  further,  that  during  ebb  tide  the 

wat^r  was  generally  clear,  unless  ** roiled"  by  stormy  weather,  so  that  he  was  able 

to  see  quite  distinctly;  while  during  flood  tide  the  water  was  always  so  turbid  that 

Ik  was  in  total  darkness  at  the  bottom  and  could  see  nothing.     He  also  stated  that 

he  haA  fonnd  these  same  conditions  to  exist  at  all  the  sandy  harbors  of  the  Atlantic 

coast  where  he  had  been  employed  in  diving.     The  consensus  of  opinion  among  the 

pilots  of  Bnmflwick  Harbor  was  that  the  bottom  was  "alive"  «luring  flood  tide  and 

hard  and  firm  during  the  ebb,  and  my  own  observations  <luring  the  i)rogress  of  this 

•or^-ey  lead  me  to  the  same  conclusion. 

The*  existence  of  this  difference  in  the  condition  of  the  sea  bottom  near  shore 

ebb  and  flood  tides  being  established,  it  is  natural  tu  seek  some  exi)lauution 
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for  00  singular  and  important  a  phenomenon,  and  a  possible  one  is  foand  in  fhs 
difference  of  liydraulio  levels  thi^  is  maintained  by  the  tidal  waTe  as  it  approftehes 
the  shore.  During  flood  tide  the  greater  eleration  of  sarfSftoe  exists  oat  at  aea-  and 
the  water  flows  in  toward  the  region  of  lesser  height  near  shorsi  not  only  oy9X  tito 
bottom,  but  it  seeks  also  to  find  a  way  through  the  saturated  sands  and  mud  of.  tho 
bottmn,  and.  on  emerging  from  them  it  lifts  and  stirs  the' sand,  producing  the  oca* 
dition  known  as  '<  live  sand/'  As  the  reverse  slope  of  the  tidal  wave  approadhes  tha 
shore  the  lesser  elevation  of  surface  exists  out  at  sea  and  ebb  onrrents  are  eatab* 
lished,  the  seaward  flow  taking  plaoe  not  only  over  the  sands  but  seeking  also  t#- 
penetrate  them,  and  this  tendency  of  the  wator  to  flow  into  the  sand  near  uie  shorn 
compacts  and  hardens  it,  thus  producing  the  condition  damribed  as  existing  dozing 
ebb  tide. 

Whether  this  is  the  correct  explanation  or  not  it  can  not  be  doubted  that  the  eoB^ 
dition  of  "  live  sand''  attendant  on  the  flooding  of  the  tide  must  exercise  a  marked 
influence  on  the  resultant  direction  of  sand  transportation  by  the  tidal  cnrrents;  It 
may  in  part  be  the  cause  of  the  gradual  shoaling  that  is  taking  place  on  the  outer 
bars  and  shoals  at  nearly  all  of  the  South  Atlantic  harbors  where  the  conditiona  an . 
not  compUcatod  by  fresh-water  flow. 

This  subject  seeius  to  the  writer  to  be  one  deserving  of  more  thorough  investigia- 
tion  and  study  than  has  been  accorded  it  in  the  past,  with  the  possible  reenlt  of 
throwing  more  light  on  the  nature  of  the  forces  that  control  the  formation  of  oar 
harbor  outrauces. 

DESCRIPTION. 

Brunswick  Harbor  is  one  of  the  many  deep  and  irregular  indentations  of  the  eoeel   ' 
that  exist  near  the  apex  of  the  reentrant  angle  formed  by  the  shore  line  of  the  Bootk   ■ 
Atlantic  between  Cape  Hattcras  and  Cape  Canaveral.    It  comprises  St.  Sinum 
Sound,  Brunswick  River,  and  the  lower  portions  of  Turtle  and  East  rivera.    The 
entrance  to  St.  Simon  Sound  is  about  one  statute  mile  in  width  and  lies  between  Sk  ^ 
Simon  Island  on  the  north  and  Jekyl  Island  on  the  south.    Just  within  the  ei^  -i 
trance  the  sound  branches  into  two  main  arms  extending  toward  the  north  and  aoosh.    ' 
The  northern  arm  divides  immediatelv  into  three  branches,  vis,  Frederica  SIvWy  '^ 
Mackays  Kiver,  and  Back  River,  which  continue  in  a  northerljr  direction  and  aneai  '"^ 
into  Altamaha  Sound.    The  southern  main  arm  of  the  sound  is  called  Bmnamok 
River.    It  tiiruB  to  the  west  and  northwest  and  branches  into  East  River  and  Tuile 
River,  on  the  former  of  which  is  situated  the  city  of  Brunswick.    East  River  re- 
joins Turtle  Kiver  about  3  miles  above  its  lower  mouth. 

In  the  lower  hurlior  there  is  an  anchorage  area  with  depths  exceeding  20  feet  at 
mean  low  wat<'r  of  about  2,000  acres,  and,  in  addition  to  this,  low-water  depths  of 
irom  20  to  30  I'eet  are  found  in  Turtle  River  for  a  distance  of  about  6  miles  above 
Brunswick.  The  total  area  of  the  harbor  is  about  20  square  miles.  There  is  a  chan- 
nel exceeding  20  feet  in  depth  at  mean  low  water  from  the  lower  mouth  of  East 
River  nearly  to  the  bar. 

In  the  gor^e  betwettn  St.  Simon  Island  and  Jckyl  Island  there  are  in  the  north- 
ern half  maximum  depths  of  91.5  feet  at  mean  loi^  water,  and  a  mean  depth  of  58.8 
feet.  The  southern  half  of  the  entrance  is  almost  completely  choked  up  by  a  shoal 
extending  from  the  northern  end  of  .Jekyl  Island  and  rising  nearly  to  the  level  of 
mean  low  water.  It  is  indeed  completely  bare  at  low  water  of  spring  tides.  The 
deep  water  at  the  entrance  is  prolonged  seaward  nearly  in  a  straight  line,  but 
gradually  widenin.u:  and  slioalinj^  until  the  bar  is  reached,  where  a  low-water  depth 
of  but  13.2  feet  is  found.  The  bar  is  part  of  a  continuous  line  of  shoals  inoloamg 
the  inner  dee]>  water  in  tlie  form  of  a  horseshoe.  It  is,  however,  remarkably  nar- 
row, the  inner  and  outer  15-foot  curves  approaching  eacli  other  to  within  600  and 
700  feet,  and  the  18-foot  curves  bein^  separated  by  a  distance  of  only  about  2,400 
feet. 

An  uuusuiil  circumstance  in  connection  with  the  form  of  the  seaward  slope  ia 
found  in  the  deep  pocket  that  cuts  into  the  shoals  almost  to  the  bar,  making  an  in- 
dentation in  the  outer  15  and  18  foot  curves  over  a  mile  in  length.  The  outer  2M-fbot 
curve  crosses  the  mouth  of  this  deep  j)ocket  without  any  inward  tendency.  There  is 
thus  formed  a  sort  of  roadstead  between  the  outer  shoals  beyond  the  bar. 

The  shoals  north  of  the  deep  inner  channel,  called  the  north  breakers,  have  a  wy 
steep  slope  on  the  inner  side,  which  brings  their  cn^t  dose  to  the  channel  and  a 
gentle  slope  on  the  northeru  side,  reaching  a  deptli  of  15  feet  about  a  mile  from  the 
crest. 

Close  to  St.  Simon  Island  a  flor)d  channel  nearly  12  feet  in  depth  cuts  across  the 
shoals  to  the  deei)er  water  beyond  them,  and  half  way  to  the  bar  there  seema  to  be 
a  tendency  toward  the  formation  of  another  lateral  channel  across  the  shoals.  The 
south  shoals  have  very  gentle  inner  and  outer  slopes  and  spread  over  a  wide  area» 
extending  indeed  to  the  deep  water  behind  the  northern  shoals  at  St.  Andrewa 
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•Snnnd.    There  ia  a  secondary  channel  having  nearly  an  etpial  rapacity  with  the 

ioain  channel,  that  branches  irom  tlu*  latt^'r  h:ilf  a*miU^  iuKiih>  the  Im'r  and  ciiu 

r^niQ^h  the  south  shoals  in  a  southerly  and  KsoiitheaMterly  dirtMrtion.    The  inner  and 

onrcr  I5-fofjt  curves  on  thiri  Iin«*  are  about  2,8<H)  ic-et  apart.     Hrtwcen  this  and  tlio 

main  channel  are  8hoal<i  that  in  plarus  do  not  exceed  6  or  7  feet  in  depth  at  low 

irater.    They  extend  farther  neaward  than  «lo  the  northern  HlioaLs  and,  togtfther 

with  the  inner  sonth  shoaln,  arc  railed  the  .south  brenkerH.     The  «'re»t  of  the  "bar  is 

4milei»  from  the  i»hore  of  St.  Simon  Inland.    The  12-foot  curve  of  the  north  8hoa1.H 

ext«-nd.s  Seaward  nearly  a  mile  beyond  the  bar,  and  that  of  the  8outli  shoals  extentls 

about  1^  miles  beyond  that  xnnnt^*  while  between  them  is  the  deep  water  of  the  outer 

roadi. 

CONTKOLUNG  FORCES  AND  MOVEMENT  OF  SAND. 

Snfficient  evidence  has  been  presented  in  the  forcRoinj;  pajrcs  of  this  report  to  show 
that  the  resultant  directitm  ol  the  forees  that  move  th«.t  sand  and  nmUl  the  shoals  is 
tfiiward  the  south.  About  one-half  of  all  the  winds  arc  onshore  winds,  and  of  the 
latter,  fhu»e  that  produee  a  southerly  movement  of  sand,  are  to  those  pro<lu('iiiir  a 
northerly  movement  in  the  i»roj»ortion  of  29  to  16.  Moreover,  the  storms  of  gre.itest. 
f<«ri-e  and  lou$:;est  duration  are  from  the  northeast,  and  the  probalde  existence  of  an 
fiftshorc*  southerly  current  has  been  shown.  An  examination  of  the  various  harlior 
entrances  in  this  vicinity  shows  in  eaeh  ease  a  southerly  deih^ction  uf  the  outer  [lor- 
tiun  of  the  main  channel,  a  lon;r  'Hid  narr(»w  shoal  borderinir  the  channel  on  tho 
Duith.  with  abrupt  slopes  on  the  inner  side  and  a  flatter  slope  on  the  tmter  side,  ami 
a  wide-t«prea<Lin};  shoal  south  of  the  channel  extending  to  the  ile<'p  ])oeket  behind 
the  nurtheni  shoals  of  the  next  entrance  toward  the  south.  A  swash  or  Hood  rlian- 
nel  generally  exists  clc»se  to  shore,  from  the  tleep  water  behind  the  northern  shoals 
%o  the  inner  main  channel. 

These  comlitions  indicate  that  the  sand  carried  by  the  waves  and  ttie  flood  ciir- 
xcnta  into  the  inner  channel  is  picked  up  liy  the  more  eoueentrated  ehh  How  and 
borne  seaward.  The  dispersion  of  the  currents  toward  tho  north  and  south  dis- 
tributes some  of  the  su.speiided  material  over  the  north  and  south  shoals,  and  the 
remainder  ia  carried  toward  the  bar,  where  the  currents  have  beecmie  so  weaken«Ml 
by  dispersion  that  they  are  compelled  to  dro])  much  of  their  load,  and  thus  the  bar  is 
fbrmeu. 

llie  material  carried  over  the  north  shoals  is  met  by  tlie  general  southerly  tend- 
ency of  the  drift,  so  that  it  is  deposited  elose  to  the  channel  in  the  form  of  a  Inii^ 
»nd  narrow  shoal.  That  wliieh  is  borne  to  the  south,  on  the  contrary,  is  ur^(Ml  on  h\ 
th<*  southerly  drifb,  and  scattered  widely,  forming  tht*  broad  expanse  of  the  s(»uth 
shoals. 

These  movements  probably  take  place  little  by  little,  and  with  many  ste]i.s  back- 
ward, but  the  general  movement  of  sand  is  believed  to  bo  in  the  directions  iudi- 
cuted. 

ClIARACTEK  OF  BAU  AXD  CHANGKS. 

The  material  of  the  surface  of  the  bar  consists  of  about  70  per  cent  of  niediiiin 
Kray  sand  and  30  per  cent  of  broken  shell,  with  traces  of  fine  gravel,  or  rather  (»t' 
ft  coarser  sand.  This  material  is  oulv  3  or  4  feet  in  thickness  and  beneath  it  is  round 
idark  blue  sticky  mud,  the  depth ot  which  is  unknown,  luit  is  probably  very  ;:r<-at. 
r  This  .mod  is  similar  in  character  to  the  marsh  mud  that  covers  exten^^ive  nrcas  on 
!     ihoie.    When  freshly  brouj^ht  to  the  surface  it  has  a  stronic  sul])huroussniel1,  wliirli 

I    It  snidnally  loses  by  expohure  to  the  air.    As  it  dries  it  turns  to  a  lij;ht  shiiy  color 
loa hardens.     While  under  water  it  is  very  soft  and  easily  erod<'d. 
A  comparison  of  the  present  survey  with  an  examination  of  the  bar  made  in  M:iy, 
J    1887, by  Lieut.  J.  E.  Pillnbury, IT .  S.  Navy, of  the  V.  S.  ('o:«Nt  and  (MO(b-tic  SnrM  y, 
^   ihows  that  the  inner  6, 12,  and  18  foot  coiitimrs  of  the  north  bn-akc  rs,  junt  insidi  i  he 
Wr. have  moved  to  the  south  from  150  to  200  feet ;  that  the  Inner  area  inrlosi-d  by 
^«  18-foot  curve  has  widened  and  moved  to  the  south,  and  that  tin-  outer  IS-t'oot 
Area  has  also  moved  to  the  south,    lliere  has  been  no  seawaril  or  slioreward  niovc- 
Bto&t  of  these  18- foot  curves  during  the  interven  in «;  i»erio«l.    There  has.  lio\vev<r. 
Was  movement  toward  the  bar  of  the  12-foot  curve  of  the  north  breakers,  \vhi<li 
ba0 practically  closed  the  old  north  channel,  in  whidi  there  was  a  deptii  of  11   feet 
ial'ftfi.    A  general  shoalinjf  towa id  the  north  and  deein-ninu:  toward  the  south  of 
th'^  bar  channel  has  taken  ]dace,  moving;  the  channel  aboul  half  a  iuib>  south  of  its 
If'ttncr  position,  ho  that  instead  of  niakinjj  a  wide  detour  \o  the  north  the  pre^nt 
elmmel  car\'es  slightly  to  the  smith,  but  resumes  its  former  ]io.-*ition  lieyond  the  bar. 
A  Burvev  made  in  the  year  1850 shows  that  there  was  then  a  depth  <in  the  bar  at. 
low  water  of  15  feet.    A  shoiilinj;  of  about  2  feet  has.  therefore,  tnUen  jdace  siiieo 
that  time.    The  deep  pocket  iuaide  of  the  bar  has  also  shoaled  to  some  e^ktout.    The 
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on  tor  deep  pocket  beyond  the  bar  wm  formeriy  inclosed  by  the  18-foot  enrre^  wit! 
Bucond  18-foot  cnrve  on  the  seaward  slope.  TUb  region  has  deepened  ao  that  thi 
is  now  not  less  than  19.5  feet  between  the  bar  and  deep  water  at  aea. 

Early  charts  show  the  6-foot  cnrve  to  have  been  oontinnons  aronnd  the  noi 
breakers.  This  curve  is  now  broken  through  by  a  slough  channel  that  oroMea  t 
shoaU  at  a  point  midway  between  the  shore  and  the  bar,  with  deptha  of  from  7  U 
foet,  and  the  southern  slope  of  the  shoals  is  deeply  indented  by  the  12-fiM>t  our 
The  flood  channel  near  St.  Simon  Island  has  deepened  slightly.  No  marked  cihaBi 
have  taken  place  on  the  south  shoals. 

COBfMERGB. 

No  addition al  data  conreming  the  commerce  of  the  port  of  Brunswick  has  bM 
collected  since  your  report  thereon  to  the  Chief  of  Engineers  for  the  year  1801  wi 
submitted.  I  can  not  hope  to  present  any  more  fully  and  forcibly  than  ia  there  an 
sented  the  commercial  importance  of  Brunswick  Harbor,  and  I  have,  therefore^  taia 
the  liberty  of  inserting  that  report  herein,  adding  such  comments  as  seem  pertiflM 
witli  reflation  to  the  improvement  of  the  outer  bar. 

'^  Previous  to  the  year  1871  the  city  of  Brimswick  was  of  slight  oommereifll  is 
portance,  the  value  of  the  exports  for  that  year  being  less  than  $500,000.  Ib  M 
the  value  of  the  total  exports  had  iucreased  to  $639,000.  From  that  year  up  totki 
preBcnt,  aud  especially  since  1880,  the  importance  of  the  city  of  Brunswick  his  ll 
crcaHed  with  remarkable  rapidity,  and  this  rapid  growth  has  been  healthrvi 
steady,  with  the  exception  of  the  year  1889,  when  the  business  of  the  port  U0*d 
an  increase  of  50  per  cent  over  that  of  the  year  immediately  preceding 

''In  1880  the  population  of  Brunswick  was  2,891;  it  is  now  estimated al lUO^ 
and  is  still  growing  at  the  same  rate.  Taxable  property  has  increasedin  TalaeikM 
$1,300,000  in  1880  to  $6,000,000  in  1890.  The  naval-stores  business  did  not  begiaM 
until  1875,  but  now  there  is  a  yearly  business  of  more  than  $1,000,000.  DoriDftli 
same  period  the  lumber  business  shows  an  enormous  increase.  Thesapply  of  ysBii 
pine  timber  is  within  easy  reach  of  this  port,  and  is  practically  inezhaonklii 
white  oak,  ash,  cypress,  hard  woods,  American  mahogany,  and  live  oak  are  tflMi 
sible  withiu  short  distances,  and  all  other  classes  of  hard  woods  are  attainaUBl 
unlimited  quantities  from  Alabama,  Tennessee,  and  north  Georgia.  In  1880 fhH 
were  shipped  from  this  port  37,000,000  feet  ol*  lumber;  in  1890  the  shipmentiC 
lumber  amounted  to  191,141,000  feet,  valued  at  $1,914,115.  These  figures  shsvH 
increase  of  about  75  per  cent  in  the  amount  shipped,  and  the  values  given  sbowi 
tlecrease  in  the  [nice  j)er  tlionsand  feet.  Lumber^was  at  one  time  the  chief  expff 
of  Hninswiok,  hut  cotton  now  holds  that  place.  The  exports  of  this  staple  diiiiD| 
the  season  of  1884-'K")  amoiinted  to  but  4,000  bales.  Since  then  the  exports  of  thi 
article  liave  increased  wond<'rfully,  and  187,446  bales,  valued  at  $8,605,942,  "W* 
shipped  (lurin^if  the  season  of  18.s9-'90. 

"  Two  railroads,  the  Kast  Tennessee,  Virginia  and  Geor*?ia  and  the  Brunswicku 
Western,  t^Tniinatc  lu^r«\  the  former  reaching,  with  its  connections,  the  North  iB 
Northwest,  and  the  latter  extending  across  Georgia  into  Alabama  and  beyond. 

**The  following;  lines  of  steamers  have  ])een  established: 

"Mallory  Line,  Hrunswick  to  New  York,  one  steamship  per  week. 

'*I5riinswirk  to  Savannah,  two  steamers  j)er  week. 

"  Brunswick  to  Fernandina,  one  steamer  per  day. 

"Brunswick  to  Darien,  one  steamer  per  aay. 

'*  Brnnswick  to  river  points,  seven  steamers  per  week. 

'*The  passrn^er  traHic  to  and  from  New  York  over  the  line  now  in  operation  woi 
be  greatly  stimulated  were  the  outer  bar  improved  so  that  the  steamship  compa 
could  positively  announce  the  departure  of  its  steamers  from  Brunswick  at  the  sa; 
hour  every  sailin*^  day.  irrespective  of  tides.  The  inward  bound  steamers  are  of! 
compelled  to  wait  outside  th<»  ])ar  for  hi;;li  water,  aud  this  circumstance  tends  to 
tard  the  <levelopnient  of  the  inward  passen«;er  traflic.  Even  with  this  disadyanti 
to  contend  with,  the  passenger  tralUe  to  and  from  New  York  over  the  Mallory  L: 
showeil  an  increase  in  18UU  of  liO  ])er  cent  over  the  previous  year. 

*'  Jiesides  the  lines  of  st^'aniers  ]>revionsly  mentioned,  a  farge  fleet  of  foreign  i 
coastwise  steam  and  sailinjif  vessels  is  en«^a;^e»l  in  the  Brunswick  trade,  which  o 
sists  principally  of  8hix)meuts  of  cotton,  naval  stores,  and  lumber* 
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Shipments,  forviyn  and  rooi'tinKr, 
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*'Tht."M'  li;;iires  nIuiw  jui  inciva.sc'  i)f  iic*arly  50  per  crcnt  iiitliv  tr;nliM)f  l>iMlo\rr  that 
of  1JjS><.  whiU'  tlu*  toiiuaj^c  ul' 181K)  sliow.s  an  inciciiM.'  «^t' about  L'O  iHTrmt  ovir  that  ul' 
llifprufccliiiir  yuar. 

"iVrsoiis  iiiti.TP!»tf(l  ill  the  trails  ol*  Hrunswick  c.^tiinatf  that  owiii;;  t<i  the  past 
Turks  oi"  iuiproviTiuMit  iu  the  harbor  IVi-i^lit  rat«'«  liavr  lu-fii  nMlunil  i'mui  is  t«»  I'O 
INrrrfiit,  and  that  if  the  iiuprovruu'iits  weiv  (^uiiiplutcil  arconliii*;  to  ihfrxi>tiii'4:  ]iio- 
jeit  th«'  total  vuliinic  ot'traih*  woiihl  bo  iiicix*asr«l  2i.Xl  per  iMMit. '' 

Bmiiswick  Harbor,  with  it.s  fornu-r  lu\v-wat«'r  lU-pth  of  ITi  fret  on  tlie  «>ntir  bar, 
af'liiirtMl  iht*  reputation  ot  brin;^  a  <i«M'p-wat»'r  jiort,  an<l  th«'  rajiiil  growth  ;nnl  pio^- 
p«rity  of  the  city  are  largely  attribiitabh*  to  that  reputation,  i'he  tirHilual  >]io.iliiii^ 
of  the  outer  bur  and  eoiLsciiueiit  limitation  of  the  aiivantaue-^  oftliis  niauiiitimit 
barbor  to  vessels  of  liy:liter  draft,  "work  ^reatrr  injury  tn  h«*r  <  oiunjneial  inifreNt 
than  nouM  have  result«-«l  if  a  greater  ilejitli  on  th«'  bar  liail  mxer  e\i.*>tefK  fnr  ii<e)i- 
draft  ve.'j.^el'i  still  r*eek  this  port  for  ear^^oeh, expeetin^  anipb'  amiiiiinodation.  ami  .iii' 
frequt-ntly  eonipellod  to  wait  several  weeks  for  snitabb*  eomlitiiuisof  ticb-  .ind  \vnnl 
loiro-it  tiie  bar,  or  are  eonipelled  to  put  to  .sea  with  iueonipb'Ie  ear;^oe.*».  The  enm- 
inerfial  iniiiiirtance  of  Brunswiek  ha.s  already  been  reeijj^nizeil  by  the  (iener;*]  (Jov- 
cmriieut  in  the  workn  of  improvement  of  the  inner  harbor,  witli  wluit  beiieiici.il  re- 
»uli4,  may  be  ($eeu  fr«m  the  fore<;oin);  c|Uoted  report. 

The  eit'i/en.<  of  Hriniswiek  have  lieeomo  ah-irmed  at  tlie  threateuini;  blow  to  th<  ir 
i'oniiner<;ial  intere««t.s,  and  on  two  oeeasions  have  .soujjht  i»y  thfir  own  flforis  to  nb- 
t4in  UD  iiierease  of  dej^tli  on  the  outer  bar.  At  the  lir.*»t  trial.  nearl>  tlaee  >  r.-n^  :mi», 
th**  method  <»f  harrc»win«;  was  a<Io]defl,  but  an  inerea>e  in  depth  of  »ih1n  a  li  w  in«  h«-.s 
wif*  ♦  lire  tfd.  Ajfa  in,  during  the  months  of  July  and  Au;;ust  hi.-l.  an  ixiHriiniMt. 
^a»  made  in  the  u.»*e  of  dynamite  an  a  nieuiis  of  throwing;  the  m:iteri:i1  of  the  tinitiiiu 
int«jMi>)»en!«ioii  to  b«;  borne  oft"  by  the  eurreiits;  but  thou'^h  eonsiflerabh'  material 
w*»  moved,  it  rewulted  only  iu  a  .slight  seaward  uiovement  and  naimwin^  of  the 
W.  without  any  mati-rial  inereaNo  iji  the  depth. 

Th«*  thoriiu^li  railway  conununieatioii  between  Rrunswiek  and  tin-  int<rior.  ex- 
t«'iiilin«r  far  to  the  northweht  and  west ;  and  her  exeellent  tirminal  fariiitii-.  iap.il»h' 
of  uluKMt  indetinitc  extension;  as  well  as  the  reniarkabb;  <rrowth  iu  conimeni.il  im. 
portaiit.M:,  :is  Bhown  by  her  i)ast  history,  lead  to  :i  eonlidfut  faitli  in  hi  r  fniMii* 
pnwth  and  j»rosperity,  provided  these  are  not  elieektd  by  the  det«rinratii»ii  c»i  h«  r 
Mrb«ir,  and  to  the  belief  that  thc-n*  will  be  an  aniph*  rrlurn  to  tbi-  emnitiv  Im  ihi- 
b^Detits  that  will  aeerue  to  the  shijijiin^  iuten-.sts  of  tliis  region,  for  an\  r«  ;iMJ!i:iblo 
outlay  that  may  be  required  in  imt»rovin.i;  Brunswick  outi*r  b.ir. 

ri-AX   OK   IMPUOVKMKNT. 

A  channel  aerOi*??  th«*  bar  30<)  feet  in  width  and  2(»  I'ei-t   <bM'i»  at  mf.-tfi  b>w  \\.it»T 

wnld  be  obtained  by  ilredjjinjj  alon*>  by  the  n-moNal  of  about  *JlM.(mm»  is.  Mi-  \;inN  i»f 

iur*'ri:ilin  plaee  and  at   a  eo.st,  in  round   numbers,  i)f  .fi:;o.«HH»,     .<uih   :i   ih.minl 

WouW  not.  however,  be  ]>ermanent,  but  wouhl  reijuiie  l.iri;i-  annual  «  xprndiiuiis 

fbriuaintenanee.     Th<-  a«:tual  eost  of  inaintenauec  rau  not  he  ehi-,i]\   r.Ntinniteil.  but 

it  would  pr«d»ably  be  from  ^i'.'Hi.CHMi  to  .f7ri.(»^M)  per  year,  and  «"Vrn  tin  ii  it  would  nm  hr 

♦■utirely  etr»*etivc!     Exjierienee  on  similar  bars  at  .South  Ailaniie  :iu«l  (iulf  hai  Ihm-h 

li4ii  thftwu  that  an  attempt  to  deepen  the  bar  by  died^xinir  .ibiin' i-*  n«»t  met  by  de- 

trf:i<».d  aetion  i»f  the  deteriorating  forees,  but   thnt   a   rniitinu.il   >!ru^i;h-  au.tin>t 

tleiu  nni.«»t  be  maintained.     Storms  may  in  a  short  tino-  alnui>t  <iblii«r:ite  thr  efiii  t.s 

of  pre  V  ion  ■»  work,  while  they  will  at  tin*  same  t  inn*.  :ind  for  louui-r  [hi  inds  i»ri\eut 

the  adoption  of  auv  meabureti  for  relief.     Jn  su<h  ease.s  deip  dialt   ve.ssiU  uii;;ht   bo 

caujfht  within  the  harbor  by  the  Muddeu  Hhoalin;^  of  the  channel  and  dclaiio  d  fur 
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long  periods  irliile  tbn  atuw  proccM  of  drndgini;  t<i  the  formnr  deptb  vm  k"^ 
.Hie nnofertiiiiity  us  Ui  tbi>  iloiilti  Iki  bo  oxpooted  ou  tbo  but  would  b« ft  Miti' 
■Dime  of  embuTTUBBmeiit  und  possiblu  loss,  aud  would  provout  tbe  luU  um  of 
ncrtBf  depthn,  even  when  tbey  existed.  For  Uiesp  reasoiu  impruvemcut  bjdr 
UC  iloiK  IB  not  recommended. 

■  JUl  Um  oousiderstion  o(  n  plan  of  improvoment  by  meHns  of  jetties  it  ia  HCU 
Otft  If  Telopitien  sav  iadacod  ftiMvgs  the  bar  upproiciniately  oqa»]  to  thnse  that 
•zist  at  tlie  eotranM  whore  (tvi'b  Rreal  ileptliis  Hre  miuntained,  Ihey  will  tw  *» 
•Dffloicot  to  mHintain  the  prnpogud  deplb  of  Z'S  feet  at  whbii  high  \TBter  throi.^ 
tiwehaiinel  totlieSBB.  To  this  end  au  eQ'ectire  croaH-sbctional  ar«u  for  tidal  floffl 
.  Waen  and  over  tbejcttieamunt  be  ollowtHl,  fnil.v  tM^ual  to  tbat  at  the  outranca. 
greatMr  OontmctioD  than  tbia  of  the  cross -aei'tiounl  nr«a  is  pKtmisBlble,  bucanwii 
MMntikl  not  0DI7  to  the  JmpTovemcDt  of  tbR  iint«r  bar.  hut  also  to  that  of  tb«  1) 
hubwnowiu  progress,  that  tho  tidal  ooaditionanf  the  innoibaainremAinuaeluq 
^ftpiDviuueofanorthoni  Jetty  ia  to choolc  tliosiinth'iTardnioTetneiit  of  sandn 
ttie  nonh  sbouls  and  pri'vnnt  its  bciDg  wiwht^cl  iuto  the  cUaiinel  and  carriod  la 
bar  by  tbe  i>bb  rarrcnta,  aiid  iu  oonjnaotiou  with  the  aoutb  Jetty  to  ooJiGne  tht '^^ 
Tenti  and  tniiu  lliem  in  the  inoat  favorabla  dii(Wtion  ncrona  the  ba^  It*  jfuMl 
pcaetioally  dtt«nuiued  by  the  direction  of  tUa  iiiitor  uhannel  and  the  looaoMi  Of 
nrathdioah  with  reforeute  thereto.  The  Jettj  ahould  be  placed  beyond  tlie««« 
Hbt  ■boola  to  avert  the  poBsible  danger  of  itB  being  andermiaed  ahoold  the  littm 
mmnta  erode  the  Inner  slopes  to  aserions  extent.  A  position  abont  I,600ftMft 
tiM aorthoru  edge  of  the  outer  channel  is  cboeen  aa  a  safe  oue,  and  the  Umw  I 
Jettyla  made  purallel  with  the  axis  of  this  portion  of  Che  channel.  ThiaUa*| 
MOM  ■trtkvij  the  shore  perpendicularly  at  a  point  about  three-quartan  of  4-^^ 
ftam  Um  entrance.  There  is,  therefore,  no  necrasity  for  any  change  in  tius  Stm 
oftiia north  j  titty.  As  to  its  heicht,  the  shore  end  should  bo  raised  to  the  le«d  of  HI 
hj^mier  nntil  the  rep  on  of  breaking  -vravi^  is  pa«t,  or  say,  till  a  low-water  dij 
on  fitet  is  reached.  The  creat  may  tbeu  be  dropped  to  the  mean  nlnvalion  of  ml 
»t  tiw  beginning  of  ebb  flow,  and  this  height  should  be  maintained  soawaid  in 


•Ught  aoutherly  inoliimtiau  of  the  ebb  currents  confonning  witji  existing  temlM 
bM  been  fffetled.  This  determines  the  height  for  a  distnnoe  of  13,0X1  fM  ^ 
aboie.  From  this  point  to  the  crest  of  tlie  bar  thejetty  may  bo  rftUrd  onlf  k 
belght  of  neatl  low  water  j  and  beyond  the  bar  it  may  slope  ;;r)U{iiaIly  to  tbllV^ 
the  fomiflatiou  oouTse  at  its  onter  end  on  the  18-foot  curve,  24,800  ft>et  iTumlbft 

A  BOut)ieru  jetty  will  be  necessary  to  prevent  the  erosion  of  the  fluuth  thMiti  ■ 
the  brealciuc  thri>ui;h  of  lateral  cbamiels  in  this  direction  and  to  oasirt  tlis  nl 
•^etty  in  <.'<iiiliuLng  the  main  cnrrcnts  to  the  proiioned  channel.  Its  outer  en^  fl 
the  inner  ^lope  of  the  bar  seaward,  should  be  parallel  to  the  oppoaite  portion  of 
north  jetty.  If  placed  at  a  ilistauce  of  6,000  feetfroni  the  north  jolty,  the  leMte 
eectiuiial  urt^a  at  low  water  between  tbe  jetties  will  be  about  71,000  aqnuo  I 
nearly  ouc-balf  of  that  at  the  gorge.  This  places  the  south  Jetty  well  otw  os 
■■  ehoala,  wbere  any  incremte  iu  channel  widtli  would  not  be  attended  by  aoy  if 
increase  of  cross  section  luid  would  be  followed  by  a  loss  of  conrentration  in 
flow  through  tbe  jettled  cbunnel.    It  is  proposed  to  furnish  the  additional  e 

sectional  iiriai  necessary  t<-  — ■-'-=-  i* '<■■' ■■"■  ••-- ■--- ' ■-■ 

crest  of  the  jetty  low.    Tl 

Island  ehiiiii  until  a  depth  0.  .  ,       

between  its  outer  snd  and  an  opposite  point  of  the  north  jetty  a  high-n 

sectional  iirm  taily  equal  to  that  at  tho  entrance.    The  shore  arm  and  oatot  ai 
connected  by  a  broken  line,  as  shown  on  the  chart.    Tbe  shore  ann  is  propasedl 
raised  to  th<?  level  of  mean  lijgh  water  until  the  region  of  breaking  waves  is  p(  ' 
till  a  depth  of  6  feet  at  low  water  is  ruarb^il.     The  height  of  tbe  remaiiiing  ^ 

must  be  tuch  as  to  famish  over  its  crest  the  cross-sectional  area  neeessary  to  

tain  unchnnged  the  present  tidal  eonditions  in  the  Inuer  harbor  and  to  proitan 
proper  current  velotities.     Tliia  will  be  attained  by  keeping  the  cres*  "  '--*  "-^ 
tholevel  of  mean  low  water. 

When  the  strengthened  tidal  currents,  assisted  by  dredging  if  11. _,___,,  _ 
eoonred  a.  deeper  channel  octohs  the  bar  and  tUns  increased  tho  cross-sectional  ■ 
between  tbe  Juttiea,  it  may  be  found  advisabla  ultimately  to  raise  oneor  botlilf ' 
to  a  greatt-r  height,  in  order  to  keep  sand  out  of  the  channel  and  to  maiatUI 
incieosed  current  velooitiea, 

A  form  »{' construction  similar  to  that  adopted  for  thejettlea  at  Cumberland.  80 
la  proposed,  with  such  changes  as  ore  rendered  necessary  where  the  hdglitK' 
greater  or  the  degree  of  exposure  U  dilTcreut.  For  the  foaudation  oouisaii 
mattrewes  100  feet  in  width,  loaded  with  rip  rap  stone,  are  proposed;  itb< 


to  maintain  ita  oquulity  with  the  gorge  area,  by  ksepiu 
The  shore  arm  extending  perpendicularly  from  tbe  ji 
th  of  6  feet  at  low  water  is  reached,  is  so  placed  aa  toin<J 


ndingo'  

...-   -   -  probably  lie  at  least  to  a  level  of  8  or  7  feet  bidQin 

wator.    The  reraoiudor  of  tho  jetty  to  low-water  lovel  to  bn  built  of  rm 
SMU of  which  ttbove  a  depth  of  3  feet  at  low  water  sboold  we^  if 


Below  ibmt  depth  tho  itone  dih;  wi-igb  ^lu  60  to  260  pan  I 

above  loir  water  a  cappinir  of  blocks  of  stune  or      -    

<  b  proponed.  Snitalile  ston»  for  tliia  pnrpuse  U 
'  dwunoe  aed  ooDcret«  wonld  pmbalil;  be  tised. 
lUDcd  that  n  orut  n-idih  of  10  leet  at  mean  tow  waler,  wit  >  slop 

daptbof  :if«!t,  and  of  1  on  1.5  below  that  depth,  wiUBiv  --^oli 

IBcbntlf  atabln  for  the  deptlis  iq  n hiih  thnso  Jbttit«  aru  t(  ;cd 

Mil  Ibfl  pfisaibto  fliuking  of  the  jirttiea  by  atonn*  and  bitfu        ep 

pTuridea  with  a  shore  extension  or  aand  CAtcfa. 

rt  of  «aiuitraction  recoiatncndod  is  to  constmot  thg  ohorA  okleiuioiui,  iboru 

fttnQdntion  roureei  ot  both  jettina  Himultiuiconaly  in  order  to  hold  tJio 
id  ihcMhi  and  prevent  cliBngenthiit  might  otherwlno  tatin  ploAiM  dutin);  tlxn 
f  the  work.  Next,  to  raine  the  uortli  jetty  to  the  level  of  moan  hiw  watir- 
DlnplMe  the  aotitfa  Ji>ttri  "id  tinallip'  to  pUre  the.  enpplng  on  tb<t  north 
tiilo  the  MDth  Jetty  i«  bcIhK  cunslruutM,  the  «iinp]ot<%d  portion  of  tho 
y  will  h«ve  tiul  time  to  nettle  and  will  be  in  »  cunditioQ  to  rccoivn  it» 
anttt  bli>cli». 

loalon  of  the  rbnnnr]  to  the  reiiiiired  aepth  Ib  not  aoconiplishi'd  by  thnln- 
rrMita,  Ihoj  abonld  be  a«8ist«d  by  dredging,  and  thia  haa  bcun  iuclndod  in 

tM. 

ESTIMATK8. 

it  shore  Bxt«n«iun,  at  (SO  per  fool ¥3,000 

cubic  jrarde  concret*,  at  fl2  |iri  cubic  yard 310,  noo 

cubic  jBids  Urge  rubble,  at  $6  por  cubic  yard > 322,000 

>nible  j»rda  oi^inary  rubble,  at  $3.50  per  cubic  yard 665,000 

>  aqoara  yarda  uiattteues,  at  91  pel  square  yard 365,000 

J  (bi  north  Jotty 1,*W,000 

it  ■hor«  extension,  at  120  per  foot 3,000 

nhlo  yards  ooactct«,  ut  $13poroubieyard 38,400  ^ 

cnhic  yards  Ureu  rubble,  at  Ifi  per  eubic  yard 96,000  ^| 

cable  yarda  oriunary  rubble,  at  $3.50  per  enbleyord 271,250  ^M 

1  aqnare  yarda  roattrewea,  at  (1  per  sqonia  yard 458,000  ^U 

J  for  •oath  Jetty 865,650 

r i,4M,rao 

865,650 

000  eobte  yarda,  ftt  SOoentaper  enbio  yard 113,000 

2,471,660 
ig  and  eontingeneiea,  10  per  cent 247,166 

i«g»to 2,718,815 

Hlon,  I  wiab  to  acknowledge  Uio  valuable  sugseetlons  and  oaslatance  that 
dred  ftmn  yon,  and  that  have  been  freely  osed  in  the  preparation  of  this 

«  Mibmltted  berewllh  the  following  maps  and  dlagramB : 
of  Bnmawick  Outer  Bar  and  entrance  to  St.  Simon  Sound,  shnwlng  sound- 


> 


«f  eqaol  depUi,  and  t^locities  and  directinnH  of  oarrenta.     Scale. 


Bg*  of  Bmutwlok  Oat«r  Bar  and  entrance  to  St.  Simon  Sound,  giving  char- 

■oandinn,  curves,  and  Gorrentn.     Scale,  1:  9600. 

1MM>*  <n  Bnuuwick  Onter  Bar  and  entrance  to  St.  Simon  Sound,  showing 

riAttiea.    Scale,  ]:  19200.  • 

■*  «r  Branswick  Harbor,  showing  puttition  of  tide  gnnges  and  licnrh  marks. 

It'oftntranee  toSt.  Simou  Sound,  showing  distribntion  of  ebb  flow. 

■Ma  ctf  tidal  oo&ditions,!  in  slz  sheets. 

rwpertftdly,  yoar  obedient  servant. 

Twos.  H.  Reem, 
Flr$t  Lieut.,  Corpi  of  EngjHeert. 


yjiflwwn,  U.  8.  A. 

«!{ |da^  !■  HOOM  Ex,  Doo.  No.  34,  Fifty,-MCond  Congreaa,  first  •••- 
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APPENDIX  O. 


niPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  FLORIDA. 


tSPORT  OP  MAJOR  J.  C.  MALLERT,  CORPS  OF  ENOTXEEnS,  OFFICER 
ly  CHARGE,  FOR  THE  FISCAL  TEAR  ENDISG  JUNE  So,  1802,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  St.  Johnu  Rirer,  Florida. 
1.  Ocklftwftlhi  River.  Florida. 
I.  Volnria  Bar,  Florida. 
4.  St.  Augustine  Harbor,  FlorMa. 
ft.  Northwest  entrance,  Key  West  Har- 
bor, norida. 
ft.  Calootahatcbee  River,  Florida. 
7.  Cbftnnel  of  Charlotte    Harbor  and 
PeMe  Creek,  Florida. 


8.  Sarasota  Bay,  Florida. 

9.  Manatee  Kivcr,  Fl(»rida. 

10.  Tnin]>a  Bay,  Florida. 

11.  Witblucoochee  Kiver,  Florida. 

12.  Harbor  at  Cedar  K(\vh,  Florida. 

13.  Suwanee  River,  Florida. 


United  States  Engineer  Office, 

8U  Augmtintj  Fla„  Julif  /7,  1S9J?, 

_6rsebal:  I  have  the  honor  to  transmit  berewith  my  anim<il  reports 
«i  the  works  of  river  and  harbor  improvement  iiiulor  mv  charge  tor 
beal  year  ending  June  30, 1892. 
Very  respectfully,  your  obedient. servant, 

J.  C.  Mallery, 
Major  J  Corps  of  Emjineers, 
fti{.  Geo.  Thomas  L.  Gaset^ 

Chief  of  Engineersj  U,  8.  A. 


Ox. 

niPROVEMENT  OF  ST.  JOHNS  RIVER,  FLOHIDA. 

llid  portion  of  the  river  under  improvement  from  Jacksonville  to  the 

OMd  may  be  divided  into  four  reaches,  as  follows : 
5^    L  Jacksonville  to  Dames  Point:  Length,  12.4  miles;  average  chan- 

«J  width  between  2(>-foot  contours,  1,100  feet ;  botwoeu  15  foot  contours, 
IJM  feet;  minimum  15-foot  channel  width,  550  feet;  minimum  mid- 
eunnel  depthf  20  feet;  mean  range  of  tide,  1.4  feet. 
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2.  Dtiinos  lN)int  to  r»r:iron  No.  1  (t  mill*  helow  St.  JoLus  Bluflf): 
Length,  7.5  miK\s;  a*;pv*i:nte  length  of  channels  less  tliau  15  feet  deep, 
1.3  milus:  avcraj^i*  Aviillli  t)t*  tlu*si»  clianiicls  between  5)-foot  contours, 400 
feet;  uiiiiinmin  mid  rhaiinci  depth  of  defective  portions,  12.5  feet;  min- 
imum mid  ehaniiel  depth  of  remainder  of  reach,  15  feet;  range  of  tide, 
2.7ii  feet. 

3.  JJeac'on  No.  1  to  month:  Length,  5  miles;  average  width  betwea 
20-foot  eontonrs,  700  teet;  between  15-fcH)t  contours,  870  feet;  minimom 
mid-ehaniu'l  deiith  (e\<'e])t  at  (me  phiee  1  mile  long),  20  feet;  deptblt 
e.\ee]>ted  phi04s  15  fret;  range  of  tide,  1.34  feet. 

4.  Mouth  to  outrr  bar:  Distance,  2.5  miles.  Before tlie  improvement 
was  begun  this  was  crossed  by  shifting  channels  trom  2.1  to  2.5  miles 
Icmg  and  liaving  a  mean  low- water  depth  of  from  5  to  7  feet.  The  tidal 
rangi*  on  the  imter  bar  is  5.8  feet.  There  are  two  channels  across  the 
bar.  The  north  clnmnel  crosses  the  line  of  the  prolongation  of  tto 
north  Jetty  axis  at  a  slight  angle.  It  has  a  least  mean  low-water  dcntk 
of  UK^i  feet,  fouml  on  the  crest  of  the  bar.  The  south  channel,  that 
usetl  by  vessels,  crosses  the  line  of  Ward  Hank  and  the  pEulongatiOB 
of  the  simth  jetty  axis,  passing  ch)se  to  the  end  of  the  jetty.  It  baa  a 
least  mean  low  water  depth  on  the  bank  between  the  jetties  of  14ilfeel|  ^ 
and  on  the  outer  i)ar  of  11.5  feet. 

PR<XIK<.T  OF  IMPROVEMENT. 

The  Operations  for  im])roving  this  channel  have  been  carried  on ii 
ac<*ordance  with  a  project  subnntt4»d  to  the  Chief  of  Engineers  JidB 
30,  1S70,  by  the  late  (ien.  (J.  A.  (Jillmore,  Colonel,  Con)s  of  Engiiieei8» 
and  printed  as  jkuI  of  Aj^pendix  I  7,  Annual  Ueporjt  of  the  Chief  of 
Engineers  Ibr  1S70. 

The  ai»i>roved  ])r()ject  is  to  obtain  a  least  mid-channel  depth  of  U'l 
feet  at  mean  low  water  from  »Jacksonville  to  the  ocean.     This  deptli  hi 
U)  be  obtained  across  the  bar  at  the  mouth  by  concentrating  and  di-  ^^ 
recting  the  tlow  of  the  river  by  two  long  jetties,  starting  fmm  opposite  ^^ 
shores  of  the  entrance  and  convi'rging  until,  near  their  outer  extremi-  ' 
tii»son  the  bar.  they  shall  be  1,0(M)  A»et  ai)art.    The  jetties  are  to ba 
built  of  riprap  stone  on  mattresses  of  h)g  or  brush  and  suitably  csppadLjj 
According  to  a  (h'tailcd  ]»roject  ajjproved  June  11, 1801,  and  appnvval 
in  a  modilied  f<»rm  March  Mk  1S02,  the  ship  channel  in  thedefectifl' 
rc^ach,  Dames   Point   to  Beacon  No.  1,  is  to  be  deei)eneil  by  dredglBf'^ 
ami  i>rotectctl  by  dikes  and  shore  revetment  of  cheap  c^nstractioii  j 
This  work  is  now  being  carried  out  by  means  of  an  a]>propriatioB  <l 
i!j.S00,000  made  for  the  |»uri»ose  by  Duval  ('ounty.    The  estimated  00<l,< 
of  this  ]M)rtion  (»f  the  work  is  J3<324,(M)0,  aud  of  the  entire  improvenMii'j 
$1,711,000.     (ien.  (Hllmore\s  original  estimate  Wiis  $1,42G,(MH).    IM. 
in«'reasc  in  cost  is  due  mainly  to  the  increase  in  the  depth  of  water  ton 
whicli  the  jetties  must  be  built,  caused  by  the  scour  ai*ouiid  theaidi:- 
during  the  long  peiiod  of  time  in  which  tlie  work  lias  1)een  carried  d^j 
and  to  other  elfects  of  the  in tennittent  prosecution  of  the  workfiw- 
linally  to  the  increased  depth  as  proposed  by  the  moditied  project  flV'j 
Dames  L*oint.  j 

OriOKATlONS   PKTOR   TO   JUNE  30,   1891.  | 

Opeiatitms  wen?  carried  on  under  seven  appropriations,  via:  j 

Bv  Jut  ui»])roviMl — 

.hiiH-  14,  isso tl25^M| 

Mjinh  ;;,  issi lOO^r^ 

By  act  pns8<Ml  .\iij;ii.st.  2,  1SS2 130^^ 


m^ 


3 

i 
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tjlrnippMTI^I 

July  5.  WW J ei50,000 

iopwtS,  IMtfi : 150,  0(W 

BrwtafAagnitt  11.  18JW ; .■,.  lTIS,<Kn 

B; ut  JppKTei!  Scvteinbcr  19.  tSW 170,000 

ToUI i,(M^O0(l         i'^ 

OrtJieae  thp  first  five  were  for  improving  tUe  channel  over  the  bar  at       [. 
ttentnutli  only.    The  last  two  weie  avuliS)le  for  the  comiilete  prnjeeL       ^J 
ft(  work  was  done  altooKt  t-iitirely  by  iiontract  as  funds  wpte  iivsil-        "i:p_ 
sWt    On  June  30,  1891.  the  progress  of  the  jetty  eonatrutrtion  waa  as         > 
I  Wivh:  .'^ 

l^JHUkjetty. — Total  lenRtb  of  jetty,  iuclhding  shore  ext«nBion,  7,147       -H 
'nfttb  at  fhU  ht'iRht  and  cappwl,  1,740  feet;  additional  length 
r  water,  except  a  few  small  K»iw  »t  outer  end,  4,ii8<l  feet ;  depth 
'ining  length  of  7L'7  feet  sloping  from  mean  low  wat*-r  to  13 

The  total  Hiuount  of  materials  of  construction  iiseil  is  an        'j;- 
,ja:  w:t.O>i.'{.ti  sfjnare  yards  of  log  and  bnish  mattrt'«»ea;  81,506.8        ^^ 
^...JeyardB  of  riprap  stone;  ^,880,8;i  cubic  yards  of  oy»t(>r  shell,  and         -^ 
3ISnibic  yards  of  concrete.  'i 

'    jr»rfA  jettj/. — Total  length,  iuchiding  shm'e  ext»>tL!iioD.  10,l(ir>  feet;  -l 

Ingthatfoll  height  and  vapped,  553  feet;  additional  length  iibow  ~\ 

Kau  low  water,  excepting  a  few  gaps,  6,5l4  feet;  average  mean  low-  .*' 

nUr  depth  over  the  remaining  length  of  3,098  feet,  5  feet.  Tbc  total  '  > 
■BMiDt  of  materials  of  cjinstrnctioii  used  i»  as  follows:  112,364  square 
)Bri«  uf  tug  and  bnish  mattresses ;  70,931  cubic  yards  of  riprap  stone ; 
43i5.ll  (.-nbir  yards  of  oyster  shell,  and  337.8  cubic  yards  of  concrete. 
|.  Ondging  o|ierntio^s  were  carried  ou  firom  October  to  December, 
l&N;  al  the  entranee  and  nt  Dames  Point  Reach,  without,  liowover, 
ttdning  a  pi.-rmanent  <)eex>ening  at  either  place. 

OPEBATIONS   DCRISO    FI.SrAL    TEAR   ENDING   JUNE  30,    1S92. 

Worit  on  the  jetties  was  c^ntiuued  under  the  contract  of  December 
a,  1890,  with  Mr.  Marcus  Oonant,  approved  Decembfer  24, 1890.  Up 
|D  June  30,  14,.586  square  yards  of  mattrettses,  balhisted  with  4,491^.8 
Hbtc  ^rds  of  stone,  nad  been  placed  in  the  foundation  of  the  south 
lltt;,  extending  it  from  Station  Ko.  GC67  to  Station  Ko.  7813.  Be- 
lidai  this,  8,848.6  cubic  yards  of  riprap  stone  and  840.4  cubic  yards  uf 
Ifnor  shell  were  placed  in  the  superstructure  of  the  same  jetty  iu  the 
tart  exteuAJon  and  between  Stations  Xo.  4940  and  Ko.  6800,  tilling 
[fepK,  strviigtheiuDg  and  widening  the  crest,  and  building  it  up  to  mean 
■*-wat4t-  and  aljove.    Ten  thousand  seven  hundred  juid  seventy-three 

Kae  yards  <.f  mattresses,  ballasted  with  4,509,3  cubic  yards  of  riprap 
e,  were  placed  in  the  foundation  course  of  the  north  jetty,  extend- 
lBtiM»ame  from  Station  No.  10108  to  Station  No.  10934.    Besides 
M,  0,154.0  (Tibic  yards  of  riprap  stone  and  494.0  cubic  yards  of  oyster 
Ml  wwe  jilaced  in  the  snperstrnctnre  of  the  jetty  iu  the  shore  cxt«n- 
pon  and  betwwn  station  So,  7001  and  Station  No.  10700,  filling  gaps, 
Kn-ngthening  ami  nidi-iiiug  tlie  crest  and  building  it  up  to  low  water 
fc  far  as  Station  No.  IMMW,  and  to  an  average  heiglit  of  5  feet  below 
n  low  vater  from  there  to  the  end.    Two  hundred  twenty-seven 
OBe-tenth  cabic  yards  of  concrete  coping  to  a  height  of  4  feet 
B  nean  knr  water  was  put  in  the  north  jetty  for  a  length  of  276 
tmm  SutHHi  So.  6606  to  Station  No,  (1782,  part  of  the  blocks 
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L''  '  b^g  made  ia  place  and  wei^tiing  from  8  to  10  tons,  mid  putt  of  tlH 
r..  blookB  beioff  modo  in  Mnyport  and  -weigliiiig  about  G  tons.  This  woi" 
^'        mas  done  by  hired  labor  entirely. 

^  Other  work  daring  the  lUeal  year  comprised  jiartJa!  surveys  of  t 

^.  bai  made  from  time  to  time  and  tlie  anunal  surrey  of  tlie  bar  and  iflg 
?  .■     .  vioini^. 

f.,  '  MATSBTAL3  AMD  HBTHODS. 

ri^.  The  methods  of  coiistmctiou  are  ii.11  geoerally  as  exidaiuod  in  fors 

^  Teoorte. 

i.'.  The  Btone  used  was  obtained  fiinm  Florida,  New  York,  ADd  C 

i  _  necticot. 

i '  The  concrete  capping  of  the  north  jetty  was  made  of  atuid,  b 

fv-  ,  .  Bhelb,  and  Baylor's  American  Portland  cement. 

■;:'■     .  PRESENT  CONDITION  OF  JKTTEES. 

■; '  South  jetty. — The  total  length  of  this  iBtty>  including  almraA 

^         is  8,293  feet,  of  irlnVdi  1,740  feet  from  StatioD  No.  -480  to  StstiWJ 

1280  ia  boilt  up  tu  the  full  height;  tbeni^e  to  Stutidn  Ko.  :{200»a)e 
f  of  1,940  feet,  the  orest  of  the  jetty  is  above  mean  low  water;  tbotu^ 
Station  Ko.  6860,  a  length  of  3,6ti0  feet,  it  is  about  at  low  wattfjj 
some  places  Bomcwliat  bolow  it;  thence  to  the  end,  a  di!4tan(^e  of  Sf 
feet,  the  depths  over  the  jetty  vary  from  1'A  U>  IS  feut  at  meaii  k 
water. 

The  condition  of  the  jetty  remains  stable.  There  has  been  » 
ering  of  the  cieat  in  spotit,  which  was  douhtl^^s  fcaused  by  the  w 
of  the  sea  againiit  the  ri))ra])  forming  the  crest,  causing  it  to  assn 
more  stable  slopi.-.  There  is  no  indication  of  any  subsidence  caii8id1{ 
nnderscour.  The  eoncrettt  blocks  of  the  shore  extension  (wwgWf" 
from  about  1  ton  to  -^  tons)  have  been  somewhat  di-splae£d  at  TUJfl 
points  through  probably  the  Siiino  agency.  The  givatest  di^ltt 
nients  have  taken  i)1ac'e  between  Station  \o.  3T.'i  and  Station  Na  9 

Up  to  date  21T',649.6  sqnare  yards  of  mattresses,  94,925.2  cnbic  y 
of  riprap,  3,730.23  cubic  yards  of  shell,  and  318  cubic  yards  of  oi 
had  been  iise<l  in  the  construction  of  this  jetty, 

North  jetty, — The  total  length  of  this  jetty,  including  the  shore  a! 
tension,  ia  10,991  feet.  From  Station  —57  to  Station  No.  496,  ahsg^ 
of  553  feet,  the  ji-tty  is  built  up  to  full  height  and  capped,  this  p 
being  entirely  covered  by  sand  now  excepting  the  outside  end  of  i 
05  feet;  thence  to  Station  No.  0500,  a  length  of  6,010  feet,  the  oresfcij 
at  and  above  mean  low  water,  excepting,  some  gaps  where  the  dej" 
varies  from  1  to  a  feet;  thence  to  Station  No.  6782,  a  length  of  276  A 
the  concrete  coping  of  the  jetty  is  4  feet  above  me«.n  low  water;  " 
to  Station  No.  7250,  a  length  of  408  tfeet,  the  crest  ia  slightly 
mean  low  water;  thence  to  Station  No.  8300,  a  length  of  1,00  _ 
it  avei-agcs  about  1  foot  below  mean  low  water,  and  thence  to  thsAI 
a  length  of  2,0.14  fi'et,  it  slopes  down  to  a  depth  of  about  10  feet. 

There  is  no  iniiiciition  of  any  subsidence  caused  by  andei-scoar*^! 
eepting  pi'vlmps  at  the  lower  portions  of  the  outer  end.    The  lowfl 
of  the  <ire»t  ia  dne  to  the  causes  mentioned  above. 

Up  to  date,  12."S,137  square  yai-ds  of  mattress;  90,594.3  oobio; 
of  stone;  5,819.41  cubic  yardsof  shell,  and  564.9  cnbic  yaidfl  of  OOb 
had  been  used  in  the  consti'uctiou  of  thia  jetty. 


B  slioalinp  across  tin-  Imr. 

lopeil,  Iiowevpr.  tLat  the  north  jetty  cliunufl  will  increase  to  a 
id  nidtU  wliicli  will  ijuniiit  its  CArly  use  ho  that  tlic  ioiifr  delay 
>y  the  necessity  of  keeping  the  sontli  jetty  chaonel  open  across 
onjuation  of  the  S'>iith  jetty  may  ve»se. 

mniuil  snivev  was  made  bv  Mr.  E.  A.  Giest^ler,  assisted  by 
L.  S.  Mattair  and  V.  It.  Biixl.  Mr.  F.  W.  Brace,  the  snperin- 
of  thevorkat  the  moatti,  also  aided  the  work  in  addition  to  his 
dntic8.  >Ir.  Itnice  has  heeii  in  local  charj^e  for  a  nniiiber  of 
nd  intich  of  the  saccess  is  due  to  his  intelligent  and  energetic 
I  cai»»-ity. 

tion  is  re.speetfully  invited  to  the  report  of  the  annual  survey, 
lich  the  following  conuliisions  are  drawn : 

it  the  jetties  shoal*!  not  be  built  at  pi-esent  above  mean  low 
leeanse,  as  far  as  they  have  been  built  to  that  height,  they  have 
led  the  depth  sought  for  by  the  project,  viz:  lii  fiwt  at  mean 
er,  and  becanso  an  increase  of  height  would  probably  diminish 
I  range  in  the  river. 

vement  of  sand  between  thejettiet):  Tables  are  respectfully 
ed  which  show  this  movement,  as  given  by  tht!  cross  sitctional 
id  mean  depths  at  different  points  from  Mayiwrt  tr»  the  ends  of 
ies,  since  the  project  lias  been  under  execution.  In  the  river 
i.  e^  near  Mayport,  there  has  been  no  mitrkcd  change  in  either 
k  or  form  of  cross  section  or  in  its  mean  depth. 
has  l>een  a  slight  shoaling  lietween  the  jetties  near  their  slioie 
ere  the  width  is  greatest.  The  jetties  have  been  very  <-tli(.-ient 
ling  ont  the  channel  and  in  pushing  the  mateiial  seaward, 
nately  the  suspension  of  work  from  October,  IftSH,  to  Febniaiy, 
rmitte<l  the  channel  to  crom  the  prolongation  of  tlie  nonth  jetty. 
channel  still  has  this  position.  This  has  nuiterially  increased 
of  the  work,  by  inureasing  the  depth  of  water  in  which  the  soulli 


I 
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jrttios  aiv  rxtondod  suul  raised  to  tlic  i)ropcr  heighti*  aci'086  the btf 
and  until  thi*  channel  is  oontined  between  them. 

The  sh)\v  rate  of  i>ro<>:ress  nnide  haseauseil  the  ||p*adiial  retreat  of  the 
bar  sraward,  thereby  inereasinff  tlie  lenpjths  to  which  the  jetties  wiD 
Jiave  to  br  biiill,  and  introdueing  unfavorable  conditions  not  only  it 
the  nu»nth.  but  in  th«»  river  )u*o]K?r. 

Tlie  resultant  (lirection  of  the  movement  of  sand  at  the  month  is  from 
thr  ]HU'th  to  the  south.  This  is  shown  in  tlie  various  maps  madebefon 
tlie  iinprovcnu'nt  l)e;rjni,  whieh  record  thegi'adualmovement  of  tliebil 
channel  from  nortli  to  s(mth.  The  channel  has  been  confined,  as  it 
wens  betw4»en  two  movable  jetties  of  sand,  whieh,  under  the  prevailiDg 
comiitions,  have  moved  from  north  to  south  until  the  energy  of  the  ebb 
current  has  be('oin<»  so  enfeebled  by  the  increased  length  of  channd 
with  diminished  slope  and  by  the  gradual  shoaling  of  the  chauod 
across  the  bar  that  a  new  elnmnel  breaks  out  to  the  north  wliea 
the  same  movement  south  reiR^ata  itself.  The  history  of  the  improve 
ment  also  demonstrates  the  same  fact,  and  also  shows  that  the  soatt* 
jetty  is  the  ])riin*ipal  factor  in  determining  the  direction  of  thechiuoiMl 
and  in  maintaining  it.  As  long  as  the  south  jetty  was  in  advanceoC 
the  north  jetty,  tlie  channel  was  kept  to  the  north  of  the  south  jetlyfcf 
some  distance  beyond  it.  The  north  jetty  acts  as  a  breakwater,  bat 
does  not  j^revent  the  movement  of  sand  across  it,  nor  is  it  possible  til 
l)revi"nt  this  movement  without  building  the  jetty  to  an  excessi?* 
iK'ight,  when  the  sand  wouhi  a4'cumu]ate  rapidly,  causing  an  advaM 
of  the  shore  liiu*.  an<l  would  finally  overtop  the  jetty,  as  it  hasdoneil 
its  shore  end.  which  was  built  to  a  height  of  5  feet  above  mean  low 
wat«'r,  and  whi<*li  is  now  covered  with  sand  ami  crossed  by  siuid.  As 
it  is  impossible  to  prevent  this  movement  of  Siind  across  the  north  jetty 
without  causing  more  serious  complications  elsewhere,  it  seems  l^ettit 
to  permit  this  ]uovement.  as  the  ebb  current  maintains  the  desiiel 
clianiu'l. 

It  is  also  prol)able  that  building  the  jetties  to  a  height  greater  fha^ 
mean  low  water  wouhl  diminish  the  tidal  range  in  the  river.  ItheW- 
fore  resi)e<'tfully  reconunend  that  the  jetties  be  confined  to  thehdlM 
ot  nusin  low  water  for  the  jut'sent,  as  they  have  scoured  and  niaintainei 
the  desired  depth  of  lo  feet  at  mean  h)w  water  even  8(M)  feet  beyoirf 
the  end  (»f  the  south  jetty,  and  that  work  be  confined  to  extending  th 
jetti(\s  as  rapidly  as  ])ossible  to  deei»  water  across  the  bar. 

The  net  scour  during  the  current  fiscal  year  has  been  about  SOQ^Oli 
cubic  yards,  and  since  tin*  improvement  began  has  been  about  4,500,001 
cubic  yai'ds,  which  liave  been  removexl  at  a  cost  of  21  c^mtB  percnbl 
yar<l.  From  November  1.  1.S71,  to  May  31,  1872,  a  well-e(iiiipped  seil 
])ropelling  iiydraulic  <li'edg(»  removed  from  the  bar  30,009  cubic  yaidl 
at  a  cost  of  slO.STo,  exclusive  of  the  cost  of  the  plant-,  nmking  the  col 
jMT  cubic  yard  o.S|J  cents.  This  work  was  much  interfered  with  by  fli 
shallow  and  rougii  water. 

AtttMition  is  respectfully  invited  to  the  plate,  which give«  profileSf 
the  south  Jetty  at  the  times  of  the  various  annual  surveys,  and  also  tl 
])rofiles  along  the  axis  of  the  channel.  This  shows  the  efficient  maiUM 
in  which  the  south  jetty  has  caused  and  maintaiined  the  channel,  an 
warrants  the  belief  that  if  the  south  jetty  were  extended  to  deep  wall 
across  the  bar  the  desired  rhannel  depth  would  be  se<nired. 

With  ret'erence  i(»  th<'  intluence  of  the  jetties,  as  constructed  npc 
the  regimen  of  the  river  proper,  suflicient  data  have  not  beencoUeell 
U[»on  which  to  base  a  decision.    Such  iuibrmatiou  will  be  obtained  \ 
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soon  as  praetlrable.  It  appears,  liowever,  that  no  loss  of  tiMal  raii<ro 
at  MajiKirt  lias  been  oauseil  by  the  construction  of  the  jetties. 

The  annual  survey  also  gives  the  direction  of  the  surface  cnrrent 
with  n*tfereu4*e  to  tlood  and  e!)h  flow  and  with  northeast  and  southeast 
winds,  the  ilireetions  prevailing  in  winter  and  in  summer,  from  whieh  it 
ap|x*ars  that  the  llocul  currents  cross  the  south  jetty  when  the  wind  is  in 
either  direction,  but  cross  the  north  jetty  only  when  the  wind  is  north- 
east, and  that  the  e!)b  currents  cross  the  south  jetty  when  the  win<l  i*^ 
northeast  and  cross  the  north  jetty  when  it  is  southeast,  and  that  tlie 
amount  of  spill  is  greatei*  over  the  south  jetty. 

The  ebb  ami  tloo<l  flow  have  also  been  computed  by  means  of  tiilal 
observations  and  other  available  data.    The  followinj;*  are  the  results: 

At  M.iy]Hirt,  18112,  Hood  liuw,  l,20n.0iH\tM)()  vuhw  fe«*t ;  ebb  flow,  1,(j8S,»mk»,(h»  mhir 
f«T. 
I       At  3ira\prirt,  1«78  du^  dt-trrminiMl  bv  Mr.  I)aiib»«ii«'V).  iUnul  riow,  1.1S1.0(hi.(hm)  onWw 
fcct:  ebb  tlow,  l,se«MHKMMM)  vuhw,  feet. 

Ueii.  Gillnn»re  (lieiKut  of  Chief  of  Engineers  for  1879.  page  781) 
jjtHte??,  that  owing  to  excessive  and  unusual  rains  the  fresh  water  flow 
at  the  time  of  the  gauging  in  187S  was  <loubtles.s  in  excess  of  the  aver- 
age anKmnt  and  diminished  the  flood  flow. 

Xu  definite  opiiuon  ean  be  formed  as  to  whether  the  constructicui  of 
the  jetties  has  ^raused  a  <lecrease  of  the  tidal  prism  until  more  extm- 
ave  tidal  observations  have  been  made  and  until  tlu»  river  is  iraiiiicd 
again  at  Mayi>ort. 


j«?« 


niPROVKMENT  BETWEEN  JACKSONVILLE  AND  THE  MuI'TH. 

The  project,  approved  .lune   11,   ISOl,  for  securing  a  mid  <h:iiinel 
depth  of  15  feet  in  the  defective  reach  between  Dames  Point  and  I  tea 
C(m  was  slighly  modifled  in  the  vicinity  of  Dames  IN)int,  whirh  iinnlj. 
titiition  was  ai>proved  on  March  .'U),  ISDii. 
Owing  to  the  small  appropriations  work  has  been  confined  to  the  bar. 
There  has  been  consiilerable  ditliculty  experienced  in  navigating  thi* 
I)ames  Point  Reach  owing  to  the  small  depths  (1*J  feet  in  some  ]>la<esj 
at  mean  low  water,  the  narrow  channels  and  sharp  bi'n<ls  witli  cross 
currents,  and  the  small  tidal  range,  amounting  to  about  L*  feet.     Th<* 
connty  of  Duval  voted  to  raise  ^;J(K),(HK)  to  improve  this  <lefertivi'  i  lacli 
and  obtain  a  depth  of  18  feet  at  mean  hiw  water,  and  tho  SrcKtaiy  of 
War  directcil  that  the  approved  proje(*t  be  given  to  tiic  authorities  of 
Duval  Connty  for  execution.    This  has  been  done  an<l  contraets  have 
been  let  by  tlie  county  authorities  for  carrying  out  the  i»n»iert. 

The  survey  upon  which  the  inoject  was  based  was  not  Minirimtly 
extensive  tbr  a  systematic  and  uniform  i»ioiect  for  the  livrr  iVom  »larU 
sonville  to  the  month  to  attain  a  depth  of  is  teet.  and  had  inirely  <oii 
template^l  securing  a  <lepth  of  16 feet,  thedepth  aimed  at  for  th<-  bar.  nor 
wtfte  th«'re  suflicient  data  <m  hand  for  such  a  jnoject.  Owin;:  to  thi* 
great  ditterence  in  tidal  range  at  Dames  Point  and  on  the  Ijar.  .J.J.  i<et  in 
fiivor  of  the  bar,  the  county  authorities  were  anxioi.s  to  wiak  lor  :i 
depth  of  18  feet  in  the  river  and  were  very  dt^sirous  to  ronnm  nee  work 
at  once. 

The  great  loss  in  current  energy  between  the  m<»uth  an<l  JatUson 
ville.  with  a  loss  of  tidal  range  of  4  feet,  is  due  to  the  grrat  resi>tanr4» 
offered  to  the  flofwl  flow  bv  the  winding  ct»urse  t»f  the  river,  making  nu 
merrms  and  sharp  bends,  and  the  division  of  the  flow  into  srvrral  eiian 
neb  by  shoals  and  islands.    Where  the  river  is  conlincd  to  a  sm^-lo 
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Money  statement. 

Jnly  1, 1-^U,  balance  nnexpomlod :f  l."i  I .  >:>'X  oi 

Aiij|;tt!<t  10,  anioiiut  refunded  by  land-grant  railroad .  ss 

Jruio  S'"*.  l^iKi,  amount  exi»eiidf;d  durin:;  tiseal  yt*:ir l»;».  1  IS.  4 1 

July  1.  ISiVj.  balance  unex|n'n«l«^.l Ul.  I«'5.  H 

Jaly  1,1«:«-J,  uulstauilini;  lialiilitii-.s ."f^UMViii.  I»s 

Julv  1.  l^TJ.  amount  covered  bv  uncumpletetl  conlr.n.'ts lU.  '.♦sJ.  <"» 

'■ ll.LT.l.I'S 

Jnly  1. 1*.>2.  l».'ilanr«'  available 17,  1.'):;.  .V;» 

Anujuut  appmiiriattril  by  art  approved  July  IS,  \K^2 112.  .^imi.  od 

Axu'inut  av  atlabb;  for  liscal  year  «Muliii^  June  .*iO.  MVA 1L'!».  jmIJ.  ."k") 

f  A:ii'»iinT  n-'-itiriiiited)  requin-il  for  completion  «»f  t^xistini;  projtMT L'si.ruH*.  oo 

Aninniit  rhatraii  bf  profitaldv  ••Kpencled  in  liscal  v«»ar<ri«lin'.^Juiii' .*{*•. 

:     1^'n \ * 2^1,r.<X).U0 

.  >.ii«:i:iTi«'«l  in  roni«ili;inc«*  wiili  ri*!|nii'ement>  oi*  ?et.tion>  -  of  river  an<l 
[_    h.a'.yov io\'<  of  l^\n}  ami  lMj7. 


REPunr  <»r  mk.  k.  a.  *;ii:si:lkii.  .\s>i>iANr  E\<;ixrr.ii. 


Uniiki*  Stait'*  Knuintki:  oi  ik  r. 

St.  .in'jiistiin',  11,1.,  .finu  .■•'',  I.'^l*':. 

^  MA-rriK:  I  bav**  ibr  bonor  to  n^piirt  as  folb»\vs  n]»on  tlie  survey  at  flu*  iiu)uili  nf  the 
St.  .Irtbri-i  liiviT.  nwulf  by  im*  bciwt-en  tlit*  llMli  of  M:iy  and  tli«*  l."*!)!  of  .hin«-.  1S!'2. 

TLf  Work  was  dom*  in  a«rMnl;nK:»'  with  tbe  folb>\vinix  instiiniioii.s  iN.sinil  liy  .\»»m: 
"hi  adiiition  to  ilit*  intbiination  snpplifil  by  the  usual  annual  survey.  1  Iiavi'tnii>- 
quftit  \ou  to  re]  tort  on  tbe  tollovvin;i  snbjert.^,  a>faia-%\on  ma.v  be  abl«-  t'lilovn,  \i/: 

•'1.  Whether  the  lidal  range  has  ln-en  ndneeil  b\  (be  eoiir.tr:iriion  of  the  Jeiii  -  ? 

*"I.  Wh«:tlier  the  jettie-  sbonlil  bi- bnill  aluiv*;  low  water,  and.  if  so,  what  n«i-.iht 
tbfVsLoulil  be  held  at  the  «lill.'erent  portions.' 

"'•*.  Whitlu-r  jetties  to  or  above  hi;;h  >\ater  >\oubl  be  injui  ions' 

"4.  The  (Iire«-tion  of  Hood  and  ebb  eurrents  betw«Mn  antl  adja«'int  lo  flie  iit!i«  -;. 

**:"».  Wberber  tiie  llood  an«l  ehb  tiirri-nts  at  juesent  eros«  the  Jetties  in  any  d«i.;ii!e 
direetioij  ilept-ndent  or  independent  of  tbe  wind  i 

'•♦).  ^V  lief  her  .sand  is  bron^rbt  in  <»v«»r  the  jetties,  nnd  to  what  extent.  ;ind  \vlirih«r 
Cau-i  14  bronirbt  b:u!k  by  the  tlood  eum-lits' 

"7.  Movement  of  sand  dnrin;iebb  and  tlootl." 

Id  addition  to  these  instruetions  1  bad  been  verballv  instrnct«d  bv  von  to  in«  ludo 
in  my  vork  a  survey  of  Mile  i'oint  Har  and  of  the  shore  lim-  from  Mavpori  uji  !••  St. 
John^  hl-.ti.  * 

/.  AnHutil  TMirv*!/. —  f^u^  work  reipiired  for  tin*  annn.al  sutv«'\  was  dour  in  thf  m^mmI 
▼ay.  About  fi.ink)  !4onndin;;N  were  taki*u  from  Mayport  out,  eoveriii^-  iIm-  uMial 
gr«iun<l.  As  many  of  the  t»oundin;{.s  a^  eould  be  eonvenientlv  plait«'d  a!:il  the  iisii.il 
fturvey  <»f  tin*  sbon*  line  are  rend«  re»l  on  the  ma]»  suhniitted  iitrew  iih. 

S'nndin^^  taken  on  the  axis  of  the  Ji'tties  and  rendered  in  the  ^uiu'iitii.tl  |»i«»i;i«» 
thow  tliat  the  onter  portions  carrieil  2  feel  above  low  wat«r  Iiavi-  Imih  wa-h;  d  «1m\v  n 
to  a  litile  al.iovf  low  -water  lev«"l.  The  I'onerete  eajipini;;  «d  i h«'  •jhor*-  nul  *ti  \ hi-  >"Mt is 
j<-ttv  h:i«»  M'ttbd  eonsiderabl;^  in  sonn*  plaei's,  :i>  apparent  1>  ha>  aI>o  ilu-  .».i:ii«  lun- 
built  around  Statiim  1  on  tbe  north  jetty,  whib-  the  ronrni«'  <ap|»  iijr  •  •.iiuii-fi.  irii;- 
a  :itti-  ''elMW  tli.il  point  has  .stood  well.  Ollu  rwise  l»oth  jet  lir^  appi  .u  ni  u"«»d  •  .in 
dition. 

Impoftant  elianji*"*.  bave  taken  ]daeosine«' the  last  annual  suiviv  in  ihe  N<Miih  «}ia!i- 
ii»"l  r»nd  the  north  eb.mnel  immediate! v  beyond  the  ontiM' eiid>  ^f  iln»  jitiitN.  i  ht^ 
o:i**id»- lJ-f«»ot  curve  ha.i  advanced  <»tit  ward  almiit  Mm  fi-rt.  wlijh-  tli.-  ::n  fo.ii  i::i\o 
hi-*  ri*:uairied  .iboiit  .stationary.  The  seaward  slopi-  is,  tinrefore.  eniri^iioiidiuniy 
sr»-''i«#iriiovv. 

Tbt.' 4o-ith  eb.mnel  bas  eontinued  to  shift  soutliward  and  has  at  tin*  ^auw  liuio 
fiho.'i]efi  to  *>oint.\vbat  b^ss  than  I'J  feet  over  the  liar.  The  Itar  aero^>.  the  north  rhan- 
iit-1  has  advanet'd  seawaril,  the  inner etl;^e,  Iniwever,  con>iderald>  more  than  theoutrr 
•sfl'j* .  *o  rhai  tbe  width  of  the  bar  i.s  now  about  :V)<)  fei;t.  aiiain^t  7no  frrt  at  the  time 
of  the  :.ist  annual  8urveV|  tbu  depth  over  it  ha\in;{  remained  ihc  humo,  vi/.,  altont 
lOf  feet. 
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lt<  noulil  neern  ta  if  tlii:  cfclo  of  cliaiigi'S  whloli  the  nliip-  chnuiufl  has  been  fonnd  tf 
ii)iilerK»  from  time  t<>tlriiK  ut  the  iiioiith  (if  thi>  ^t.  Juhiu  bwl  once  mnre  arriTed  «! 
thnt  Bhi)^  wbcii  llic  niittlow  tlirniiKli  tlie  totiKnudoiroiiitoimmiitu  of  thcHoath  cbsn* 
iiol  IN  i]ii)i»il«il  to  Hucli  an  extent  tliut  the  1>retil(iiig  thniiif;!)  the  bar  uf  the  nfaortei 
iiortli  chuiiiicl  Ih  iiiiiui Ill-lit.  mu\  uin.r  tnke  place  bh  hooii  m  a  favonlilo  couibiuatioii 
of  eiraiiinnlHitcui*  oi-onm, 

?.  Moren^Klii  t^fiaiid  Mwren  jellif. — Thertt  nro  Hnlmiittiil  herewith  a  Mtins  nf  con- 
pamtive  ctimn  mrtlnnii  tiliittvu  fi«m  tlie  varioim  iinnital  Hiirveyn  «inre  1883,  miA  cm- 
vriiifi  tlu*  Kniiiiid  li-oin  Mn.Yport  iml  to  th<:  end  of  thejFttui>.  In  thufullowiiig  tabli 
thn  iircas  nnd  mean  deiitha  at  miMUi  lovr  n'iiti.'r  cif  Uiene  r-TiMn  HCtions  ftn  gireo, 
while  tlx'ir  lot-iitiun  1b  Btiuwn  iti  a  akutch  iinhiiiitted  litivwltli. 


.^Cmss  m^lanal  areas  in  M)n>n  fivt.J 
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III  Ihu  riviir  jimpor  [hi- 


ml  H3)  II 


loithcr  iiivau  depth  uot  form  nor  siia  9 
„  i'1iniip>.    The  rharact^riatio  foatwv  ban 

still  Ih,  oh  it  h!4M  liL'irii.  II  iiiiiiii  I'hiiiiiicl.  with  dcjithii  up  to  about  30  foot,  sepKratodbg 
IL hIiuIIuw  mi'ldl^-griiiiuil  fioin  u  lluiid  chiiiinel  which  ends  immeiliat«lj-  »b<no. 

Fniin  the  idi(ini  i-iid  uf  tho  north  .jetty  tji  a  iHiiut  opposite  the  Hhore  eod  of  tfa 
(KHiih  Jetty  (Hoi-riouN  HI,  Ki.  niid  V6)  <'mwi-KPi-tii>niil  aruae  aa  well  ae  mean  dopthahavt 
iUKh1J,v  decltui-d,  tin  the  J<>ttieN  wen-  pnittiud  Airther  seaward  and  the  op«uingtietwaM 
tlu-in  I'liTilnii'tml. 

From  thu  Hlinre  end  nf  thi-  ninth  Jctt.v  to  about  the  3,600  point  on  the  aamo  («» 
tl'iiiH  KthKT. aiiiixtj)ii  i-hiinii'tiriHtii-  feature  U  the  shifting  shoal  along  the  nottt 
jL-tty.  It  M-ciiiH  Hint  thin  sJKint  in  foniti-d  trim  time  to  time  by  large  ummm  of  mmi 
trnuHport.eil  over  the  iiuilh  jetty  by  the  turbiili'tit  wave  action  oil  the  abaillow  4B 

iiniiiu:  imniviliiitely  north  of  llic  Ji-tty,  anil  tli»t  iu  the  roune  of  its  devekwmail 
t  advniiccH  simtbwiird,  cruwitinK  tlie  i-bunnel  uKuiufll  the  south  Jetty  untU  tho  lai 
creaHingi'iirreutsvHectiiiilly  rMiKt  luiy  Airtber  iidvnnce  and  c'lmmence  to  eK>d«  t" 
ahiuil.  s  pnirt-ns  which  agipi-urH  tn  lie  KoiiiR  ou  now.     But  amither  nhoal  1; 
formed  iiiul  I'limnient-ed  its  Minthward  n^auee  fnim  the  noith  jetty,  an 
oyi-le  nf  events  will  )iriibiilily  rr|ieat  itself. 

It  tuttnu  Ihiir.  here  the  iiiiiliility  of  the  north  jetty  to  amwt  the  sonthward  p 
rMS  iif  grest  miisseH  of  wiiid  in  RoDH)iiciiiiti!ily  shown,  while  at  the  h 
effleieut'y  of  tliv  sonth  Jetty  in  pnilvolinK  the  elinnuel  and  holding  it  it 
loratiiin  is  iia  I'lrarly  eKlAbliHlii-il. 

The  fiitrive  of  the  iiii|ir()vi-ui>-iit  iiiiiNt  thereforv  ajqtarently  b«  aongbt  fn  i 
liiiiKntiiin  of  the  Hoiith  Jetty  iirroiui  the  preiwnt  channel  and  the  "hank"  t 

wati-r.    If  the  mirth  I'hiinnel  hIkiiiIiI  lireak  th run gh  and  widen,  then  tbeproM. 

of  thin  wiii'k  would  nut  JiiterfiTi-wilh  iiiiviKntii>n.  anil  it  ia  to  be  bopad  that  tkM 
nci'i'ssiiry  iiio:iiis  will  hu  uviiilahle  to  take  lulvnutage  of  k  tampoiarily  flmti 
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heanS 
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n.\ttut  affairs  io  siu-li  a  way  tliut  aniiiiil  anil  vigiiTiniii  jn'iMiTiitiiiii  i>f  I 
W  ahBUTwI. 
A*  MMU  m  vxteusive  future  work  r: 

nuuend  anuther  i)um;,v  of  Ilie  bur  m  

Umi  oi  ku<-li  aiirvi-y  u  >-nn-riil  liiKiyini:  mil  uf  Ibc  imrlli  rOuiiiK]  niili  :i  ii< 
wJcie  stfaiuer«  toiipe  it.  utikli  woiilil  iiiKlniiMKilIy  iiiutiTJally  iiiil  in  I'linln-i'  i 

S.  Unglit  if  i>(fi>i..— TLt  <-ttV.'tivi'ii.'i>>  uf  tlif  e-iiitli  jrtl.v  i>i  fiinliir  illi.-iic.ii 
akkru-lisaliiiiittnl  licn-niili.  »ii  nliMiiiri'  M-prfMnittnl  iu  u(lhiKr.->ifiii;iiii-;il  «:■; 
Wviu)!  uut  iiUfHWiitiii)  di'iiiili^  tlii-|i>iiuitiiiliiial  jirotiWiil'ilii'  miiiiU  ji-iii  ii-vl. 
iTvat  tiiv  uuiiiiul  -iiivp.vi  !.iii<-i-  I*Mt.  Ou  .-avli  i>n>t)le  Ih  Hhnmii  iln-  ilial'u.-u  ,i 
riiai^u-I  ifriiiiniiiK  (»  it.  It  Um-i-u  I^>iii  Dii-h-  trtwHit^tliitl  at  a  time  wli>-ii  Ih- 1 
jrtiv  w..H-tillri-.iilp:.li..iHlJ«;{H.  l*<Tiinliniiiiii  w;i-.  !-..iir.-.i  mil  i.l.ii.a  ill.-  ■ 
jKty.  ai;il  il  i«  tiittW  •u-.ii   tliiit  Willi  it^  in-[  7>  liil   liili.n-  iii>-;m>   |.i»  watii 

Iti»-rniK.  ili-nfniv,  wry  ].r<.l.iilili-  t1i:il   iiu  lii'i::1il   Iii-kukI  Inn-  tviitir  is  lui'l- 
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u.;  U- rciaiilt't.'il  111  time  fur  iliin  n-iHirt.    11if  <mly  r.-lialilc  iiifinitiitl 
KfMiiT  it  tliitt  iL-iiil>-n-il  by  the  Tahli-  Nn,  1,  arrmiliiift  !»  vliirh  iln-n-  ixi- 
■rAi'T  t(j  4e<Teaw  ..f  ukud  iiiilia  n-jtiim  uf  MTliuiiNM  anilK'i,  ilii.-.  a].)iiii 


thr  aU>%v-iu>:Dtii>D*-<l.  Mils.'.     Tli.-  ).M-al  rliiiui  ia  luail*-  tliat  a  Niiiiiliir 

d>«Fr  >-sJ«t«  fitllbT  ii]i.  HI  Milt'  I'oiiiT  Hank,  niiil.  alTli..ni;h  thit lu.t  ]»■ 

Mpn-vut.  ttit  ri-.'i-iit  •iirvi-y  of  thai  n-^fioii  nut  lintiii:;  Ih>i-ii  iilNitc'l  y.'t,  tli.' 
HtBStl-.li  in  r>-i;ar.l  to  (li«  .|lli»ri»D  iiinlii-  ilii»-iissi..ii  s.-miik  I.<  In'  su''li  ;i~  l.>  e; 
th.-r.fiuh  iiiv<-^t!i;.itii.ii.  ami.  iKMidini;  that,  iiu  further  itiinliii-hiii;;  ..f  t!it  i 
htiarrMiikithi'JiTlIivi'alMit'i'iii.'aiil.iw  water. 

Aiu'.nj  iLh  eviiU-ti'-e  Uarlni;  i>n  the  chiiiiicfi  of  ii  loii  nf  liitiil  raii'^.'  iH 
•boi.?  iiiv  ihcaiirl'a.-.:  i-urn'iit  uliu'rvatioiM  li.'tm'i'ii  III.'  Ji'ItI.-.,  imikI.'  !i<'''i>] 
jonr  in-ttni.  ti'iii.--  iiiiilri-!i|«rl fully  NMl.iiiitlfil  h.-ii-ivitli  in  iH:i;;i.iiii  \«,  ^. 

ThuiT^nlt  of  th<'H:(>l.siT\ati<iiiliiwbii-h  Vftv  jii'i-tiniLii'utlj  f..|-  .lii..  li..!!- 
Huuunl  il]i  »•  fiil1.>n>: 

f  f'-^  .-am'«(.— !t.iriii){  M,iillipa»t  winiln  tin-  wirfiuv  ll-.iiil  I'nri.-iiis  .'..m.'  ii 
tLc  wiiith  jMty.  bai  not  iiin.si.  the  north  .ji'fty. 

Ihuinil  !U<rtJi»-ait  »in.l»  tli.t  sorrico  IbH«l  i-iii'I'miIh  ciiiiif  in  atms*  l»>ili  .j.'i 

FM  '--rrrh'.— Jluriiii;  *>iiith-ii-it  uiiiiU  Iht-n-  is  in.  .lix-harKU  a.To'..  Ih.  s..ii' 
h-rt  tb.-ri- i«  «.in<- iliw'bartK' iicn..'"  tli.-  nnrlh  .j.ttv. 

Hiiiii.;- iK.Mh.-aot  vjiiiN  thi-ii-  it  .-c.n-iil.ralili- .li-<h:ii'^'.-n.  r.^.- il:.- -..iiuli  i.' 
data  aivavailahli- fur  iliriKirlh  jetty,  l.ni  it  may  1..:  mkon  li.r  urani.il  ii.:ii 
Bu  ili'n'baT);"  ai'i'w  it. 

If.  inwi.lili<>nl'>tln-  t-vnlini-i-  ..f  i]..'  .'iiir.  in  ..!...'■  Mitl.o.-.  lli.    .lii'i!-' 

nain ''luniid  ati'I  tb- t!<i...I  .-h;iiiii<-l  ii.-ar  an.l  iiImi^.'  Hi.- ...Ii..r.' "ii't '.)'  M '■ 

u.ft.u«.I.'rrii,ih.-n  IV.- arrive  at  111.'. '..n.'l.isii.ri  tl.m   ih.' ll I  rriii.-n;-    :•   [■ 

aHkiii.U»f«in.li'..i.i.-iii:..-i..ssili.->.,iiili  jctiy  in  .lii..  ii..M-..ii  i!m  :iv.  m,- 
tothi-li.uiEKborf.'iKlul'  ikiMKirth  ii-tlv.  ai-r.t.-.  wlii.ii  h.ii.r  rli.i.   i-  | •' 

Thf  :niVr.-n<'.«toU- ilniwii  from  tlif  ciirn-iit  ..l.-.TMiii'm-  iIlk  i..i>'  "" 

b«;Kl.t.'i:lu«  i.f  Ih.- south  j.-ltv  l.us   Ihr  I.-ii.Ibih'\  I" 'I "t  il..' ll-....i   ''ii 

That  It  w..al.l  Iw  ns.-fiil  in   trainiii;i  tin-  .'l.l.  .i nt    -n'-i  |,"^' -'""r   ''I". 

iinnl..-.istfrlv  ujinNoiilv.  an  iliirinK  Kimih-aslwlv  wiml-  ih.-  .Iir.'.i" 

ttirr-i.is  is  now  alr.-a.ly  i.arall.'l  tu  th-  h.iiIU  ,i.-n>.  .,,„.,,. 

4.  lit'  ilir  liiial  niuiii  biiH  riduifd! — A  .liri.  '  .■.iiii|.:*i  i-"ii  '■<  '"  X,,.,,.  ^ 
Itfnriii  ti.lal  tan  t;r  CI  IN  III  Im-  maili-  ut  .Ma,\|.<.ri  ..iii>-  »li'i'-  "■  ■'  ^,j,: 
iroiu  a «n.-.  "f  a*> .ii.M.-rvaii.)ii- f.inn.l  nn'iin  li-'-^.n;!  i.iil  :ii  ■■■  J^, ,,;,,.  „, 
Dott  <-iai-l];  tboHUiiie  ti|;nr.- that  Iihn  lui-n  '"'""'  ""'j'  :'„"  j,,  i.,i,U  >»■  1 
oli«ervMiuu>  luade  iu  recent  jt:ar>,  an  n-iuk'n-'i  l"i  i  'i'''  '"■ 


KKOINEEKS,  U, 


:hiirerore,  no  Tcilllot 


serieg  of  ;>uoeivivtinDi  exletiiig  fbr  thoni  nppi't  juiInU,  (h«  oiily  pauibU'  wsji 
the  qiieatimi  is  liy  comparing  I^i-  nrosniit  obli  utid  SatjA  voIuium  wttli  thbi 
ortheriverHaunngedbyHr.  DikubonoyuilSTR,  bnforu  tbs  ituuirttactiuuofl] 


For  the  conipntntion  of  lbs  elib  unA  flood  roliiiuos  by  uicaiui  of  liilnl  abM 
tlie  following  aat»  liave  to  lie  il(>I«riiiiiit>d : 

1.  Tiiueof  change  of  cuiTBUl  for  Uooilanil  for  ohb  at  the  ]iuiDt  where  Uiatj 
Ib  to  be  fonnci,  ■' 

2.  Thn  atute  of  the  rivor'a  Biirfnre  at  the  timi?  of  the  two  phaiiKM  of  fl 
onU'T  til  dedace  therefrom  the  height  of  the  Toidcd  priBtn  iu  it«  various  ]Hrfl 

S.  The  area  of  river  sorfuce  oovered  by  the  tiilnl  prisiu.  i 

4.  The  frofih-water  flow.  J 

In  order  txi  dcterniiiie  the  Rnt  two  items  a  Ihiirotigh  knowl^dg^  uf  Uioij 
conKliititB  is  required  for  the  varinus  nomts  (in  the  river.  No  coupiitalH 
kind,  based  on  nn  exleneive  aeriM  or  oliaervations,  baring:  been  mada  M 
available  oliaenatiniis  of  former  yenra  were  carefully  soratinii«d  wllli  a 
ntiliziug  tli«ii.  It  wiu)  fiually  decided  to  into  Muyport  as  a  atandard  p«M 
determine  its  m^an  Ion  and  mean  high  waf«r  fioia  obaervations  made  in  9 
1889,  aiid  ism,  lu  addition  la  those  made  diirius  the  present  snrvey.  altogafl 
350  oliaorvatlouB  of  low  and  high  wiitet  eaeh.  While  the  obaerved  hvighSM 
series  Ihns  formed  tt  valuable  aid  in  arriving  at  a  reliable  mesji,  it  wa»4| 
the  obwrvationa  of  time  were  less  aociiT  ite.  Apart  from  the  corifttsion  flf^ 
time  and  local  time  fonnd  in  some  place  i  (which  explains  tho  great  di(ti| 
tween  the  timeii  uf  nroiiagntioii  fiiinul  iio'.r  and  those  fonnd  in  l$Stl)  tbeMfl 
be  minor  inaccumciM  ilnu  probably  to  the  difflonlty  of  kucpiug  the  clocH 
leotly.  It  was  therefore  det«niiitied  to  nse  for  the  coiuputatiun  of  time  Bm 
ouly  the  short  series  of  about  100  high  and  100  low  water  oliservntiotiN  dim 
the  prMent  survey,  in  which  thn  time  was  hnowii  to  have  Iwtii  ken*  | 
throiiffh  fteqneut  eomparieoua  with  Jacksonville.  The  observations  at  HM 
have  deuidcd  to  i-untiniie  and  it  is  rjiiite  i>robul>le  thnt  the  Una]  eumpuM 
larger  setiea  than  is  available  now  will  render  results  slightly  diifcrent  fil 
submitted  herewith. 

From  Mayport  as  a  standard  the  Innitidal  inlervals  and  the  mean  high  t 
I ._j.  readings  were  dednce<l  by  ii _* -: — n -i .k.^ 


luth,  Dames  Point,  Jacksonviller  and  Palutka. 


^Si 


of  the  old  observations  wern  utilized  for  this  work,  but  above  Dnii 

Srevious  tidal  record  existed  excepting  a  fBW  ohsorvatioos  made  at  Ch 
auksonville  iu  1889.  The  data  Urr  .lacksnnvillo  aud  Palatka  are  theT«fal« 
from  siinultanoous  obwrvatious  made  for  that  purpose  during  the  present  ■ 
The  condeiiHed  tidul  results  obtained  iu  the  above -described  way  ore  I4 
the  following  table:  " 


—Tidal  <ta'a  on  5/.  Ja/in9  Itlvtr,  Florida. 


LDnitlda]  inlw- 


S  ,SB 


South  letiy.li 
M^rt 


JaoluasvillA-* 

FsUtka 

BsuHaUa 

UtCle  L&k*  George . . 


lebeadpftldi^)  I 


On  a  diagraui  submitted  herewith  the  mean  tidal  curves  for  Mayjiort, , 
and  Palatka  are  arranged  according  to  their  t  ime  nflcr  lunar  transit. 
sections  with  any  of  the  vertical  time  lines,  therefore,  show  the  synehn 
tlie  river's  surface  existing  at  that  particular  time  niid  as  referred  U 
high  water  whioh,  in  default  of  any  information  on  tJio  subjeo^  '^'L^ 
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boriz^mtal  fn)m  the  mouth  to  th«'  h»»!ul  of  ti<h*.  From  this  dia^rraiii  jirc  (IimIiummI  tli« 
ii'iiTfacv  liu(.*A  (»f  the  tidal  ])risiii  at  the  time  of  hcirinuiiitr  :ni(l  ciidiii;;  of  olili  iiirn-iit 
It  MaT|M>rt.  t.S<^dia*rram.)  For  thcdctcrmimitinii  of  xho  tinu-  <»f  rli;in;;«'  of  c-iirn-iit 
•<rr  1it'^iinilii}£  and  fiid  <if  t'hlt  oiinvnt)  lh»'  folhiwinjj  <l!itJi  had  hi-i-ii  nY.-iihihh-: 

In  th».'  K«'i)i>it  of  th«'  i'hiff  of  Kn;xiiicMis  iVir  1S7I».  i»ai;i»  1X7.  Mr.  Daiihciicy  st:it«'.s 
••  that  ih»'  «d»b  iuiT<'iit  at  Mayport  <*oiiniH'ii«cs  2  lioiiis  aftt-r  hitrh-walcr  stand,  and 
vr«l«.  from  2j  t<»  ^liouri*  atti-r  h»\v-\vat«'r  stand." 

Kri'iii  I'urrfiit  idiM^rxatiniis.  madi-  ISJIO,  hctWM-n  the*  Jrttifs.  iht'sc  lii^urrs  wwo  found 
at  1  ]i«iur  25  minutrs  and  2  hours  11  ininuti'S.  ri'sii.i-tivfly.  (Kr|iort  id'Chiff  td'Fn^ji- 
Turit".  lMi»,  Vol.  'J,  ri.  IV,  a(-roin]ianyin<;  annn:il  snrvoy  <d'  St.  ,lolnis  liar.) 

Froju-iiitatv  ruirt-ni  «disi*rvatious.  nuidf  durini;  jui'M-nt  .>urvi*y  h«'t\v«'rn  tin*  Jrttii's, 
lh»-!iiiifof  rhanp*  of  curvfut  was  found  at  ahout  2  lioui's  alti-r  high  as  widl  as  low 
*ai»rManil. 

A^aiii.  in  tht*  Ri-'port  of  is? J*.  <?«*n.  (illlmon*  ;*:ivrs  thr  duration  of  currfnls  at  May- 
piirt  mt  H  hours  45  ndnut*'>  for  tin*  chU  and  5  hour^  for  tin*  lh»od. 

(.«iii*id«»rin;:  all  this  eviih-ncf.  tin-  chan;;!*  of  curnMit  at  Mayport  has  hovu  nssuincd 
Wtakv  place  2  hour**  afti.T  hi^h  and  2]  hours  aftrr  low  water,  whirli  rrndt-rs  a  dura- 
lion  of  »»  hours  r»2  minute.s  for  tin-  rhh  s»nd  5  hours  !»;{  nnnutes  for  tlib  IUmmI  current, 
iodthe  foHowin.^  time  as  refi-rn*d  to  lunar  transit : 
iie',diniin:;  <»f  thh  enrrrnt,  H  Imuus  '.',i  ndnuies. 
End  of  tdib  current,  IH  hour^  2ti  minnti's. 

For  ihes**  jiointsof  tiuM'.  theu.  tin*  cdevati<ui.  of  tin*  river's  surfai'O  has  heen  taken 
hwD  the  diagram  of  the  mean  tidal  curves  ami  plotted  on  the  dia;;ram  show  ing  tlio 
bc-iKUts  of  tidal  jiri^m. 

Tlie surface  areas  of  the  river  were  found  partly  from  the  ma))  of  the  survey  (»f 
1W9,  partly  fromC«»ast  .Survey  maps,  aii<l  are  rendered  in  the  tollowing  tahle: 

Tabli:  X — Surftu't-  tircai*  of  St.  Jnlnis  /Unr. 

S(|inn*  iVrt. 

From  outer  end  of  Jetties  to  Mayport 51.  (jimmkh) 

From  Mayport  to  .*^t.  Johns  Hlurt'. ss,  (H»n.  (KM) 

From  St.  John»i  IJlurt'  to  Dames  Point IMT.  mikijkh) 

Fmm  Dame:;  Point  to  .lackstuiville I(»:».  <um»,  imh» 

From  Jackooinille  to  Talatka :>.  017.  «>««»,  <km) 

FromFalatka  to  head  of  tid** 1M,(hh».  imH) 

Total :;,!M»L'.(MM),(M)() 

In  computins;  the  tiilal  discharge  of  a  river  with  low  and  marshy  shori's  fr«)ni  its 
tidal  data,  the  tendeni-y  gi-nerally  is  toward  results  that  arc  too  small  on  account  of 
the  prohahility  that  not  tin*  entire  area  (d*  lowlands  RuhniergtMl  at  high  water  lias 
bwn  «-on-'id»Ted.  In  the  case  of  the  . St.  Johns  this  ditliculty  is  in  a  great  nnasurc 
reiuov't-d  hy  the  peculiarity  of  the  pr«)]iagati(m  of  the  tidal  wave  in  it.  At  the  tiiue 
thei-hb  current  commences  to  run  at  May]iort  it  is  ahout  high  wat^rat  .lackNonviilo 
tml  Irtw  water  at  I*alatka.  Alxuit  half  way  between  these  two  pla<-cs,  sonicN\  hat 
»l»»jve  Sun  Fatricio,  probably,  the  two  lines  showing  river's  surfaci*  ;it  be«;inning 
•od  end  of  Mayport  ebb  eurnrnt.  tliiTefore,  itoss  each  other  as  shown  on  th(Mliai:iani. 
la  other  word-*,  the  tidal  prism  voitled  during  a  Mayport  ebb  tide  dor*^  not  extend  to 
the  bead  of  tide,  but  only  tf)  a  point  about  5tt  miles  lielow  it:  above  that  point  (  San 
Patricio;  the  water  does  iwt  fall,  but  it  ri**es  during  such  ebb  tid« — lliat  i>.  the  jnisni 
iWe  San  Fatri»'io  is  not  voided  but  is  tilltMl.  iJuring  a  tlood  tide  at  Mayport  the 
tame  pri«Di  i"*.  of  course,  voided  and  not  tilled.  This  u])per  vcdunie.  therefore,  enters 
negatively  int<»  the  cojuputation  of  idd»  outllow  or  tlood  inflow  for  any  jwiint  near 
tke  mouth,  and  the  volumes  pertaining  to  the  areas  id'  unconsidered  stilimerged 
land*  ar^  therefore  also  partly  iM»sitive,  partly  negative,  and  may  reasonably  be  Mip- 
p'iW'd  to  approximately  balance  themselves. 

Incideiitally  it  maybe  remarked  here,  that  tin-re  can  be  no  doubt  but  what  thi^ 
cim-itniriion  of  a  dam  at  San  Fatricio,  prev<*ntiug  the  titb*  from  asctndiiii:  the  river 
IB5  tnither,  wouM  increase  the  discharge  at  the  mouth  to  tin*  amount  of' the  al>o\e- 
d^iw'rilied  pri-Mu  now  extending  from  San  Fatricio  to  head  of  ti«le,  an  im  rea.st-  that 
woidd  not  bebss  than  5^M>,(XrJ,(M)(i  cubic  feet,  or  about  one.i|uarter  of  iho  present 
onttlow. 

W.«  have  next  to  determine  the  fresh-water  flow.  The  nuan  annual  rainfall  at 
Jaiksonville  has  been  found  from  twenty  yivirs*  «d>M-rvalions  to  \u'  \i.  b-.t.  A<sum- 
ii»U  the  area  of  the  basin  of  the  St.  Johns  River  at  s.UHi  siiuare  mihs.  we  obtain  a 
ah-an  volmue  of  rainfall  per  second  of  32,Ki»>  cubic  feet,  or  wlnii  the  aboNe  duratiou 
of  ebb  and  flood  cuiTents  is  e<uisidered  : 

•  "iiliii-  tVi  I . 

M^uu  volume  of  rainfall  during  ebb  Ibiw •<«».'.  «h..i.  uih» 

Mean  v.diinie  of  rainfall  during  llotid  tlou   ♦•1^.  i'«MMK>0 

ESO  92^ 8G 
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Tho  question,  Low  mncli  of  thin  entire  quantity  nf  atniospherio  precipitatioii  ii 
rvapomted  and  abRorliod  and  )i(iw  much  of  it  n^achos  the  Hea,  can.  of  conne,  be 
answered  only  np]>roxiniate1y.  Still  wc  have  Home  guiding  )>oint8  in  the  matter  and 
arc  not  a]>t  to  err  to  such  aii  ext>cnt  a6  to  seriously  imi>air  the  value  of  onr  flnil 
reflults  for  ehb  and  Hood  flow. 

Mr.  Daubeuffv's  difl'erence  between  ebb  and  flood  volumes  renders  the  coei&ciegt 
of  efflux  at  about  0.41.  • 

A  similar  resiilr  h:is  been  found  by  me,  through  the  same  means,  for  the  mouth  of 
tlie  Savannah  Ikivcr,  viz,  0.43,  but  was  at  the  time  already,  for  various  Teasooa,  con- 
biileri'd  8f>niewhat  too  great. 

Fnun  three  yearn  daily  observations  of  the  river  gcan^o  and  of  rainfall  at  Angniti» 
215  uiile.s  fronMlie  mouth,  I  have  subsequently  determined  the  coefficient  of  efinx 
there  at  0.47,  and  in  view  of  this  result  for  a  point  in  tho  hilly  region  of  the  river  tilt 
belief  is  eontirnied  that  the  result  found  for  the  mouth  was  too  great.  If  the  amout 
of  l.(NK)  enbie  feet  per  se(*f>nd,  which  was  thought  to  bo  the  excess,  is  deducted^  thM 
we  obtain  a  e«>eflieii'nt  of  0.40,  which  seems  to  bear  a  better  proportion,  to  the  0.47  it' 
Augusta. 

If  it  is  rouHidered  now  that  about  two-thirds  of  the  basin  of  the  Savannah  cooalltiX 
of  rolling  country  while  the  entire  basin  of  tho  St.  Johns  is  flat,  then  it  beeooM:' 
evident  that  the  coeflicieut  of  efflux  for  the  St.  Johns  must  be  smaller  than  thatfv^ 
the  Savannah.  This  is  corroborated  by  Gen.  Giluiore,  who  holds  that  0.25  woiili> 
hi?  nearer  tlio  truth  than  0.41.  *  \ 

From  all  this  evidence  it  is  believed  that  a  coefficient  of  offlnx  of  0.33  willnittoi 
far  from  the  truth;  this  renders  for  the  fresh- water  flow  at  the  mouth:  ^ 

Fresh- wat^^r  flow  during  ebb  current 267,O00^r^ 

Fresh-water  flow  during  flood  current 216^001l^i 

On  the  basis  of  all  these  datA  we  are  now  enabled  to  determine  the  tidal  flow 
Mayport. 

On  account  of  the  men gerness  of  tidal  data  for  Dames  Point  the  height  of 
]>ri8ni  there  has  been  assumed  in  these  comput-ations  gr^i^ter  than  it  probably 
For  uniform  surface  slopes  from  Mayport  to  Jacksonville,  as  shown  on  thedi — 
tho  ebb  and  flood  volumes  would  be  about  100,000,000  cubic  feet  smaller. 

Tidal  flow  at  Mayport. 

[Computed  for  mean  tidal  rangi^s  m  givon  in  Table  No.  2,  and  for  ohange  of  cuzrenta  3  boon 

high- water  and  2|  hourri  after  low- water  stand!] 

1.  EBB  FLOW 


Locality. 


Prifm  Toidtd. 


Mayport  to  Patiinft  Point , 

IhtnioH  Pniiit  to  JarkHonvillo , 

Jackftonvillo  lo  v\u\  of  vnidwl  iiri.sni. 


Voluuio  of  prism  voijltvl 

1'ritm  fiUed. 
B<*ginuing  of  liU«'(1  pri.sin  to  lioad  of  tido. 


ron«e«iu*»ntly.  pri!«iii  voiilf'd  through  Moyp^irt  cn»HH  Kcction 
l*ln8  frrsh  wat«T  tl«»w  during  chb , 


Entire  ebb  flow  nt  Mavport 


Area. 


Square  feet. 
83r>.  000, 000 
405. 000. 000 

1, 070, 000. 000 


Height. 


1.232 


Fe*t. 
1.57 
1.28 
0.47 


0.45 


CubU. 

52«,l 

5is.aiiki 


1,1711,111^1 


»i,i 


1,41«,( 


!««( 


2.  FLOOD  FLOW. 

CaUtl 

PinsHi  filled  through  Mayport  softion  as  above ^^^^^ 

Less  frcsh-wattT  flow  <luring  flood 21^( 

Entire  flood  inflow  at  Mayport 1,  SOO^O 

Against  these  figures  we  have  tho  volumes  found  in  1878,  as  followa:    ^ 
Tidttl  flow  found  bif  qangintj  the  virtr  at  Mayport  in  2378, 

oak 

Kbb  out  How 1,8 

riood  iiiliow ••-...,...   lf£ 
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mparinK  and  weighing  these  resnltfl  it  must  1>6  borne  in  miml  that  tin;  begin- 
'  tne  I8t8  nngln^  work  was  Jirocfided  by  a  vofy  wet  Sf^anon.  For  September 
yeartbeJaekfionvillo  record give«  the  nnexnmpled  preeipitatiunof  21  inches; 
morf-  than  one-third  of  the  mean  aumial  rainfall.  The  effoct  of  this  has  pr#b- 
i^ended  into  the  coramencemeut  of  the  survey.  Xoveuiber  2d  to  4th,  the  only 
htsn  flood  current  was  observed.  In  this  connection  General  Gi]lniore  expressed 
fas  follows  (Report  of  1879,  page  781): 

e  cjin  be  no  doubt  that  when  the  river  was  gnnged  for  flood  the  .sn[)ply  of  fresh 
was  in  excess  of  the  average  amount  and  diminished  the  volume  of  the  sea 
entering  the  river. 

ebb  current  was  observed  in  three  series,  viz,  from  NovemlM?r  5  to  November 
I  November  23  to  November  26,  aud  from  December  7  to  December  12,  and  it 
s  assnmeil  that  the  means  of  tlieHe  have  rendered  a  venire  results.  We  are, 
ure,  led  to  correct  Mr.  Danbeney*s  figures  by  increasing  the  flood  volume  sufti- 
r  to  render  a  difference  equal  to  our  I'reMh- water  flow  for  half  a  lunar  day ;  that 
.000,000  cubic  feet .    This  renders : 

Folumc9  of  1878  comcttd for  fre^h-water  flow. 

Cabic  feet 

ntflow 1,860,000,000 

inflow 1,377,000,000 

his  form,  in  which  the  results  of  1878  are  probably  as  near  to  the  truth  as  may 
ted  frf>m  so  experienced  an  observer  as  Mr.  Daubeuey,  they  indicate  a  decided 
i;  off  of  the  tidal  prism  since  that  time. 

in  order  t4.>  weigji  the  evidence  as  to  the  present  volumes  according  to  its  true 
.  it  should  be  Htate<l  that  very  slight  changes  in  the  assumed  time  of  change  of 
It  and  in  the  mt^n  rise  and  fall  at  the  upper  points  will  cause  considerable 
:*A  in  the  volumes  computed  on  the  basis  of  these  data.  If,  for  instance,  tho 
>f  change  of  current  is  assumed  at  1  hour  43  minutes  after  high  and  2  hours  20 
res  after  low-water,  then  we  obtain  the  following  volumes: 

Tidal  flow  at  Mayport, 

iputed  for  mean  tidal  ranges  as  given  in  Table  No.  2  and  for  change  of  current 
r  43  iflinut4?4  after  high-water  aud  2  hours  20  minutes  after  low-water  stand — 

Cubic  foot. 

•ntflow 1,756,000,000 

inflow 1,273,000,000 

1  addition  to  this  correction  mean  rise  aud  fall  at  Pajatka  is  assumed  at  1.0  in- 
,  of  1.15.  us  :il»o\e,  then  the  following  voliunes  are  found: 

Tidal  flow  at  MayporU 

jpnted  for  a  mean  tidal  range  at  Palatka  f»f  1.0,  other  mean  nniges  the  same  as  in 
No.  2,  time  of  change  of  current  1  hour  43  minutes  after  high- water  and  2 
20  minutes  after  low-water  stand — 

Cubic  feet. 

nitflow l.K^y.OOO.OOO 

inflow 1,37«,000,000 

tit  agreeing  almost  exactly  w^ith  the  corrected  figures  of  1878. 
r,  the  present  observations  have  extended  over  too  short  a  tiuK'  to  (establish 
lean  tidal  data,  on  which  are  based  the  above  <MMnputations,  witii  Hufliri<>nt 
ne4A  as  to  exclude  the  possibility  of  errors  renrhin^r  tho  indicated  limit,  and 
nal  conclusion  to  be  drawn  from  the  com]»arison  of  the  tidnl  ])ristu  anil  tho 
ng  work  of  1878  must,  therefore,  be  limited  to  th«^  statement  that  a  diniiiiutijm 
n  tidal  prism  of  the  river  is  indicate<l,  but  not  established  with  certainty. 
?  attempt  to  secure  additional  information  by  drawing  into  the  sr(ipo*^f)f  the 
arisim  the  ganging  work  of  18i^  had  to  be  abandoned,  ou  account  of  the  ra^lical 
ipatibility  of  their  results  with  the  results  of  1878  and  those  of  the  itresent 
ritation.  'The  figures  found  from  tho  work  done  in  1881)  are  rendered  in  the 
rt  of  18!M  in  a  table  facing  page  1561,  as  follows : 

Tidal  flow  at  Si.  Johns  Bluff,  uh  found  ISS'.K 

f'libii'  loft. 

ntflow 1. 1>81,  (KM),  000 

inflow 723,000,000 


\ 


1964 


IMal  /OK  at  Darnel  Point,  at  fotnii  1SS9. 


The  following  flgnrea  are  rendered  by  compat«tiOQ  oMiuniDg  ohange  of  emrenM 
1  boiiT  30  uiuatM  »ftw  high  »n4  2  boon  20  mtootea  after  low-water  stand  ftod  Vt" 
ii»  and  fuU  at  PsUtka  at  1  fbot. 

Tiiml  flow  Hi  at.  Jo\»t  Bluff  at  omjiwM  fivm  Mot  prim. 

Ebb  outflow LSAflO 

Wood  rnaow ^Oi^ll 

Tidal  Jlom  at  Damei  Point,  m  (umpnUi  fnm  Kdol  jirtiM. 

Ebb  outflow i,iMt,i 

Flooil  inflow ■; ~~  " 

Although,  as  stated  above,  the  results  of  the  present  oompatation  are  oonntb 
>waj-ed  by  oomparatiTely  slight  changes  in  tbe  date  on  wliioh  they  are  bMsil, 
alt^Dgh  the  date  for  St.  Johns  Bluff'  and  Oames  Point  are  approximate  only,* 
tbe  diflerenoes  fonnd,  at  the  latt«r  place  espeeUl^,  are  to«  great  to  be  acct>aute4l 
In  this  way,  and  in  view  of  the  fiui  that  during  the  time  of  the  gnngiDg  of  1880  ■ 
for  fonr  inontha  previous  to  it  the  rafnMl  as  glTMi  by  tbe  JackaonTilic  record  % 
not  much  in  excess  of  the  average.  It  is  diSloiilt  to  onderBtand  the  results  of  if 
ganging  work.  i 

lu  order  to  definitely  deolde  the  question  whether  the  tidal  prism  of  the  river|| 
bMn  rednced  einoe  the  construction  of  the  Jettiee,  it  will  be  necessary  to  ragi 
the  river  at  the  Mayport  section  of  1S78,  having  at  the  Hame  time  during  tha  at 
dnratioa  of  the  work  oarefhl  observations  of  hi^  and  law  water  ma£  *loni 
entire  tidal  portion  of  the  riv^,  say  at  Mayport,  Dames  Point,  Jacksonville,  6 
Cove  Springs,  and  Palatka.  An  establishment  of  oneor  two  self-regist«riiig  gi 
would  undoubtedly  be  of  great  advantage  to  the  work. 

Suc'h  a  pauging,  combined  with  the  tidal  results  obtained,  would  not  only  m 
the  qnestion  at  isHue  at  present,  bnt  it  would  also  fhmish  the  neceaeory  data  (c  h 
as  it  wert>,  the  river's  pulse  dnring  the  farther  continuation  of  tbe  woA  by  met 
of  coiitinuod  tidal  observations,  from  which,  if  properly  arranged,  any  decUn*4 
raiiKe  wiiuld  become  apparent  at  rln  couiiiicncemeut,  ulmost.  ' 

TLo  drift  <if  ult  availublo  iutbnuation  pointing  towards  a  coutini 
SontU  jetty,  ami,  fur  the  present  at  least,  a  cessation  of  work  on  the  north  jettT,- 
bei'omi'H  of  importance  to  inijuire.  as  far  a^  possible,  into  the  conditions  of  flow  u' 
will  probably  lie  developed  alongside  of  the  proposed  continuation.  A  direct  s«' 
tion  of  the  question  is  not  possible,  but  wci  can  approach  it  by  discuBsing  the  0( 
tloiiK  I'xiHting  at  the  outer  end  of  the  noiith  jetty  now. 

l>iiriug  uortheasterly  winds,  -nbich  are  the  prevailing  and,  tliereforej  the  n: . 
portant  ones  fur  the  chanuel,  the  apHI  duriof^  ebb  tide  over  the  north  jetty  la  1£ 
to  be  HI)  insigniUcant  that  it  may  be  ueglccted  altogether.    The  spill  over  the  4| 
Jetty,  liowevor,  is  very  ooDSidernbte,  as  shown  by  our  cnrrent  observations.    **" 
lug  a  line  at  right  angles  to  tbo  main  ilirection  of  the  latter,  the  length  of  ti 
ftom  the  end  of  Houtb  jetty  to  the  sbore  represnnts  about  the  width  of  the  sec 
discbargo  over  the  top  of  tbe  jetty,  tbi!  hi'ight  of  which  section  of  dischaive  is  . 
to  the  menu  olcvntion  of  surfifce  above  metin  low  water  duriUK  ebb  flow.    Tba  k 
in  <]uustiou  is  found  at  about  1,500  feet  and  the  height  is  about  l^  feet, 
more,  tbe  low-watiT  cross- sectional  urtii  between  jetties  at  their  outer  end  i    , 
is  about  23,500  siinutc  feet,  so  tliat  tbo  uiitini  mean  area  of  ebb  outflow  is  fl 
follows : 

Lo w- water  cross-scctioniil  area  betweun  jKtiea 

Additiiinnl  uri<a  ]icrtaitiiiig  to  cblkouldow,  t^  by  1,600 iti 

Art'aof  outflow  over  jelty  4,300  by  1* .•- 8.* 

Total  mean  urea  of  obb  outflow 32.K 

Tim  ulib  ilisrharfie  at  the  out-cr  end  of  south  jetty  is  found  at  about  3,(I7(VC0M 
cubic  fret  when  Palatka  range  In  assumed  at  I  foot  and  at  nliout  l,(hl0,O00,O0O  m3 
feet  when  I'libitlia  range  is  tvssuined  at  1.15  feet.  Adopting  the  mean  of  theseM 
figures  :ind  n  duratinu  of  ebb  cuTi'<'nt  of  6  hours  53  minutes,  we  now  obtain  teS 
mean  velocity  between  jetties  at  their  outer  cm)  A 
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from  whit-b.  a<M!(inlin^  to  rHatioiis  found  at  other  jilares.  wr  may  iIimIiu'c  i\  nicau 
tiiitt<»iu  vtrl(»c'ity  at  tht.'  time  of  maxiiiiniii  ciiiTeiit  of  about  tlic  saint*  wniniii.t  .nKi  a 
chaont^l  txittom  velocity  at  tlie  tiiiit.'  of  iiiaxiiuniii  eurreiit  of  about  'A  t'ert. 

At  the  future  outer  eiul  of  tbe  south  Jetty,  with  an  un|irob>n}:iMl  north  Jerty.  not 
qaiti^  as  f^eat  velo«;ity  can  be  expected;  but  during  northerly  windri  tiie  (liMrnMifr 
i»not  likely  to  be  great,  and  there  will  then  be  ehannel  bottom  ve]ocitii-M  at  th>-  liiiic 
•»f  maximum  eurreiit  of  probably  2^  feet  or  even  more — more  than  .sutliiimt  to  move 
th«^  tine  sand  of  whieh  the  bottom  eonsiHts. 

Snumiing  up.  we  may  state  tho  prineipal  deductions  derived  froui  tlie  variou.**  niat- 
trrs diicu!»:«<*fl  in  thin  report  as  follows: 

1.  Thf  erteetivenessof  the  south  Jetty,  carried  no  higlier  than  low-water  levil.  to 
en^Ate  and  maintain  a  channel  is  demonstrated  by  the  movements  ol'.siioals  lietwten 
jrttieit  as  apparent  fnun  the  ctmiparative  cross  sections  submilteil  herewith  aiul  by 
tbe  history  of  the  south  Jetty  um\  its  channel  as  a]))>arent  from  the  diagram.  'I  liis 
evidfrnce  is  corroborated  by  a  dis<'USMion  of  the  strength  of  ebb  min-nts  bitweeu  th<» 
jcttirsaud  their  probable  streugth  along  the  future  continuation  of  the  south  Jolty. 

2.  Apparent  shoaling  tendeueies  and  a  possible  loss  of  tidal  range  above,  as  iiidi- 
tAteil  by  a  compari.<4on  <if  former  and  present  How,  seem  to  br  a  waniiu;;  that  restiie- 
tionof  the  entranee  by  heightening  the  Jetties  should  n(»t  be  carried  any  further  at 
ptt«ent.  This  evidence  is  corroborated  by  the  ob8«*rvation8  of  direction  of  cnrn-nt 
9Mt\f  iH'tween  the  jetties. 

The  lack  of  positiveness  in  a  great  part  of  the  discussion  sulMnitted  herewith  and 
[*  tbftcmieliiitiuns  arriveil  at  is  ]iartlv  due  to  the  ]n'evious  absenct?  of  inforii-ation  in 
><^nl  to  the  np]ier  river  and  partly  to  the  shortness  of  time  in  which  iU'i^  ami  otlier 
iniMTaatiou  had  to  be  sn]>]died.  The  latter  circumstance  has  also  prevented  t  he  sue- 
^al  observation  of  sand  movements  during  ebb  and  tI(»od  desired  by  \i>ii  in  ,\onr 
iBitnii'tions. 

Itinaliy  desire  to  express  my  appreciati«ui  of  the  etlieient  a'isistanie  rendered  by 

Jfctwsk.  F.  \V.  Hruce,  L.  S.  Mattair,  and  I*.  B.  Hird.     Mr.   Hnn-e  as.si!«ted  me  during 

*k«  beginning  of  the  survey,  before  Mr.  Hird  Joineil  nu.*,  and  has  <ontiniied  to  ren«ler 

■o^tvahiable  aid  during  the  entire  duration  of  the  survey  whenever  »-alled  upon. 

Sabuiitting  the  above,  1  am,  major,  very  respectfully,  your  obedient   servant, 

E.  A.  (iiE<i:i.i:i:. 
Unitt'd  mates  Anitistaiit  I^nyiimr. 
X^.  J.  C.  Mali.erv, 

Corp»  of  Engittveraf  U.  8,  A. 
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Commerce  of  St.  Johtis  lUnr,  Florida,  during  ihr  yvar  nidituj  Ihreiuhw  .11,  l.'^i*!. 


Artii-lc4. 


*  *         t'i!ili:i:H'.  v.ilin'. 


Ckton Iijili-s..  ^I^•  I'.J 

hitiii4i-rji toil!*..  lt.ui'«i  11  «'ii.i 

Flih  iuid  iiv4t«f>i liarrelH . .  'J'SO  ;;"i 

fraiu ' lM»\ff* . .  VI.  It '.'»  ,  .'i  t«! 

HilllllM liniulu'i*..  IL'.UOO   '  l.'ii* 

(kuxM iK»\t", . .  4 10.  n.o  Hi.  nj  t 

Hlte* tourt..  :!U  :!u 

liKbor:  I  I 

ItQ^h fret..!  I'l  luiu.  iKMi  '  IfJ.-'itO 

^  fliv«d feet.  n.  M..!  fi:{. -JTr..  I.IM)  1:j:i,  I-.m) 

■tRhauditt* tons.."  -jnii.tMiii  -jiju  iimi 

ftipM«»V4 hfirn-lH..  7«"i  i:-!  ' 

▼efKaMfa iMixr."*..  .'i,::!"  'JIJ  1 

A!BsV»« iiuiiilicr. .  'Jl.  «NH».  t'i'ii  in"i4i 

^Wrowlii.;!, ilo H'i  «»iiii  ]:!.ii.v» 

(Wpiut*- t*nM . .  -.  '.>•"  -.  •;-" 

Cli] ill) VI    (H'll  IJ.iNM 

Bru.k iiiiinlHr..  riiii.iiiin  i  .'.nu 

I«fc toll"*.  1.  -"•»  1.  J*"' 

Ii»e barrt-N..  1.:.  mio  1.  .•.•'O 

TytJ .'.11    JIT 


;?*»1    <■!••) 

IJil  U>ii) 

l.«MI-J 

\>.  t'llH 

1_',  OiHl 

'••i'J.  J*'0 

4.0110 

•J7"|.  I 'I hi 
••.'J7.  ::_•:; 

111,  ('-IHI    (l.lll 

7.  i7r» 

In.  ii'Jti 
7t.  •'.•0 
II'.  '■•Ill 
VI.  ^'.'0 
r.ii  Mi.i 

li.  in  Mi 

■J      ilHl 

l:{.  ii'ii 
VI.  r.'-  •"•-*» 


St*>aiM-ni 


Vv»»j*flrt. 


Cliar.ulor. 


;  Met  (built. 
do... 


N 


n. 


:i2t 
:rjy 


loinia;:!'. 


.\  \i  i.»:;r 
•  I:. it:. 


l.S'i.'i.  7:.  11,", 

•j^.Ol  .  11 
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A  now  line  of  ocean  Htcainora,  tho  Merchants*,  has  beon  established  to  New  YoA/'^l 
and  two  other  lines  of  t'rnit  Ht4'anier8,  from  Knglnud,  are  awaiting  tJie  improTemflBi.'j*' 
of  the  river  to  a  sulUeient  depth  to  enable  thorn  to  reooh  JacksonviUe. 
Paflscngers,  13,000,  at  *'234,000. 
Estimated  ])erceuta^e  of  total  trade  of  neighborhood  carried  by  water,  anie-finifll&' 
Proba))lc  increase  ol  trade  were  the  improvement  completed,  300  per  cent.  "^f 

The  above  statement  covers  the  shipping  and  merchandise  uiat  orossea  the  bet  ■!■ 
the  mouth  of  the  St.  Johns  Kivcr  to  and  irom  Jacksonville  only. 

Chas.  H.  Smith. 
Swretary  Board  ^f  2redtaL  .- 


O  2. 

niPROVEMENT  OF  OCKLAWAHA  RIVER,  FLORIDA. 

The  Ockliiwaha  Eiver  has  its  source  in  Lake  Apopka,  Oentral  FI<ni4 
flows  slightly  west  of  north  for  about  104  miles,  measured  along  the 
of  the  cliainiel,  thcu  ahuost  due  east  for  21  miles  farther,  when  it 
with  the  St.  Johns  Biver.    The  Ocklawaha  River  is  the  principal  oat 
of  a  niuuber  of  large  lakes,  whose  aggregate  area  is  about  175  aqi 
miles. 

The  only  iini)ortant  tributary  of  the  Ocklawaha  River  is  the 
Spring  KuQ,  which  is  G  miles  loug  and  has  an  average  width  of 
50  feet  and  a  least  depth  along  the  axis  of  the  channel  of  about  9 
Being  the  outlet  of  the  famous  Silver  Spring,  its  volume  of  dii 
varies  but  little. 

From  Lake  Griffin  down  for  a  distance  of  about  28  miles  the 
flows  through  a  wide  savanna,  submerged  about  1  foot  under 
and  covered  with  a  dense  growth  of  saw  grass.  On  this  reach  theriTflr 
averages  from  30  to  40  feet  in  width  and  has  a  least  channel  depth  rf^ 
about  5  t'ect.    Tlie  current  is  very  slugglish. 

The  ini|)(Hliinoiits  to  navigation  on  this  portion  of  the  river  are  the 
numerous  bends,  tlic  narrow  channel,  tioating  islands,  and  eelgrass. 

From  the  savanna  to  the  mouth,  a  distance  of  about  58  miles,  the 
banks  are  coveriMl  witli  a  dense  jiiowth  of  cypress  and  other  timber. 

On  this  reach  tlic  river  averages  from  00  to  70  feet  in  width  and  the 
least  channel  dcptli  is  i  feet.  The  average  velocity  of  the  current  is 
considerably  greater  than  on  the  upper  river,  being  about  1.3  feet  per 
sectond. 

The  principal  obstructions  to  navigation  are  snags  and  overhanging 
trees. 

PROJECT  OF  IMPROVEMENT. 

Thea]>proved  project  is  to  clear  the  channel  between  Lake  GriiBn  and 
the  mouth  by  renioviu';-  the  snags  and  the  worst  overhanging  trees,  and 
by  moving  the  lloating  islands  out  of  the  channel  and  staking  them  in 
place  by  piles. 

OPERATIONS   PRIOR  TO  JUNE  30,  1801. 

By  act  of  Congress  ai)prove(l  Sei)teniber  10,  1800,  an  appropriation  of 
?1(),(X)0  was  made  for  *' improving  Ocklawaha  Eiver,  Florida,  to  Leee- 
burg,  on  Lake  Griflin." 

A  survey  of  the  entire  river  between  Lake  Griffin  and  the  mouth  was 
made.  The  project  was  prepared  and  submitted.  The  work  recom- 
mended at  that  time  was  estimated  to  cost  $7,600. 
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OPBBATIOKS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1802. 

With  the  approval  of  the  Chief  of  Engineers  it  was  deeideil  to  do  tlie 
¥«rk  by  hired  labor;  accordingly  the  derrick  scow,  which  had  been  in 
Bfleon  the  jetties  at  the  mouth  of  the  St.  Johns  River,  was  equii)])ed 
fitJi  quarters  and  such  additional  machinery  and  tools  as  wouM  be  re- 
Qinredf  and  work  wa«  begun  on  the  river  January  12  and  continued 
ntil  Jnne30y  when  the  appropriation  was  exhausted.  Tlie  work  lias 
wnlted  in  clearing  the  river  of  its  worst  obstructions  from  the  month 
tothe  prairie,  a  distance  of  60  miles.  On  account  of  the  remarkably 
tar  8ti^  of  the  river  the  boat  could  not  go  above  the  prairie,  and  no 
Tork  was  done  on  the  floating  islands. 

One  thousand  two  liundred  and  eighty-four  snags  over  2  feet,  1 ,080 
torn  8  inches  to  2  feet,  and  908  under  8  inches  in  diameter  wc?re  re- 
■o?ed;  91  overhanging  trees  over  2  feet,  370  from  H  inches  to  2  feet,  and 
88ander  8  inches  in  diameter  were  removed;  84  trees  were  trimmed; 
Mklng  a  total  of  3,881  snags  and  705  overhanging  trees  removed,  and 
M  trees  trimmed. 

The  river  has  been  unprecedenteilly  low, — 3  feet  below  its  level  when 
the  survey  was  made,  which  at  that  time,  from  the  l)est  information 
milable,  was  believed  to  be  the  oi-dinary  low-water  stage.  Only  608 
■ags  were  counted  during  the  survey. 

At  present  tlie  river  is  fairly  navigable  as  far  as  the  prairie.  Above 
ttat  point  tliere  are  a  few  shoals  and  the  floating  islands.  The  oranges 
tod  vegetables  are  usually  shipi)ed  when  the  wat^r  is  at  its  low  stage, 
Bd  the  shoals  form  serious  obstructions.  It  is  believed  that  the  clian- 
idcan  not  be  kei>t  clear  of  the  floating  islands  unless  a  row  of  piles 
Minectcd  by  a  waling  strip  is  constructed  on  each  si(h'.  In  view  of 
te  that  the  railroads  are  practically  in^iccessible  to  a  large  num])er  of 
fke  residents  of  this  portion  of  the  river  and  that  tli(?  improvement  of 
the  river  as  far  as  Leesburg  would  enable  the  orange  and  vr;::rtabl(' 
pDwers  in  tin?  virinity  of  Lake  (Irillin  to  shi])  their  i)ro«ln('e  by  water 
to  the  St.  riohns  River,  it  is  rec^omniended  that  the  inipntvenient  b(». 
continued  To  Lakedrittin.  This  can  be  dont*  at  an  estiniate(l  cost  of 
IIo,OUO,  with  an  annual  outlay  of  i?  1,000  for  some  years  ta  maintain 
tliedi'ar  channel. 

Tho  Ockl.iwahji  IJiviT  is  in  the  colhictirui  ilistrirt  ot'St.  ,Jolms.  Tin-  m-arrst  lijL^ht- 
^'x  ia  th«'  .St.  AugUMtiiiti  Light.     The  iiCJircHt  lort  is  Fort  Marion.  l'!a. 

Money  fitatcmrnt, 

July  1.  lJ*i*l,  lialau'^e  iiiiex]H.'H4!<.'d "f 7.  r.  1 1 ,  ;!_* 

Jdjj*:  'Mk  l^tiC  ;iiiioiiiit  i'X]M.Muk'<l  (hiriii;jj  lisral  \rar tl.  M20.  i){ 

JoJy  1.  1SH2,  Italance  uiiexiKMulod 1 ,  L'lM .  :>  1 

Jily  1,  iHtrj.  outstanding  liubihtios 5M:».  1  \ 

Jtlj- 1.  Iff^J,  balann*  .'ivjiilaldo -7.").  1 7 

Ifti'nnt  aj»iirnpriuted  hy  act  approv4.<l  July  Wi.  lsiL> 1,  (HM).  (h) 

Amount  available  for  fisscal  year  ending  .] une  liO,  l^lKj 1 ,  L7.'>.  1 7 

{AmofUit  f estimated)  reciuirod  for  comjjlc'tion  of  exist  iii;^  lUDJfM  \ ir».  (XM».  (X) 
Amonnt  that  can  beprotitahlyoxiuMnled  in  fiscal  y('ar(■ll<lill^.I  mieiii).  isOl     !.">,  (H.K>.  00 
8ubuitTted  in  compliance  with  rcMiuiremuuts  of  acctious  J  of  river  and 
Larbor  acU  of  liStiO  and  IbUT. 


C0MM.KRC1AI.   S'rATlSTIC.'S. 

Commtrec  oj  OcklaKaha  Kirt-r,  Fturidii,  dnrtiig  lUr-  gear  endins  ttrccmber  til,  lUS, 


Bon*;',  abrap,  ei 
LiitribfT: 


I 


Pnrpeutago  uf  trade  of  netgliborhood  parried  by  icBtnr  (egtiiUHted) :  All. 
ProlmMo  iniTi'iise  iil'  trnde  were  the  iniiiniveraHnt  eouiplBtod ;  150  per  avaU 
Fill  low  ill);  in  a  attkU'iiient  of  the  Ijusidims  uij  tlio  liikus  at  tlie  upper  end  of  tiMI 
lawahii  Biv.T  lor  the  year  1881 ;  "' 


Rouah ftet. 

bluwHl fwt,B.M. 

M*i*liiiiidiw -loni- 

BhinHiorai bftmiU. 

VegotalilBB boxn. 


Perceiita^of  trade  if  noiBbborUooil  carried  by  wat«t  (estimfttod) :  oOpecff 
Probablf  iiicreaMe  of  traile  were  tbe  impruvpmeiit  comjileteii :  150  per  cent. 
The  folloiriag  ateiiiuera  are  engaged  In  the  trade  of  the  Ocklawaba  River: 


NnmbcT  of  naaHniifcers  carrii«d  during  the  yonr,  5,380. 

Tlie  following  eteauiera  are  engagied  in  the   navigation  of  l&kee  OrilSn,  ] 
Biutis,  and  Dorn: 


Buvlla 

J.  A.  Line 

Boltii  IMnhnni... 


(.'baraclcF.       Taaaagt. 


Number  of  passongets  carried  diu-iug  the  year,  1,&( 
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O3. 

IMPROVING  VOLL'SIA  BAR,  FLORIDA. 

Volusia  l]ar  is  located  at  the  8outh  end  or  liea<l  of  Lake  (leor^^e, 
abiiiit  lrt2  miles  by  river  from  the  month  of  St.  .lohns  River,  at  tlu^ 
point  where  the  waters  of  the  river  flow  int^)  the  hike*. 
All  examination  of  Volnsia  Bar  with  a  view  to  its  improvement  was 

B»Ii»iii  March,  187i).     A  report  thereon,  dated  .Inly  HJ,  1870,' with  phni 

•ifimprovement.  is  printe<l  as  Appendix  I  9,  Annual  liuport  of  the*  (.'liief 

rfEnjrineers  for  1871>. 
This  was  nioditied  as  reported  in  the  Annual  Reports  of  the  rhi<»f  of 

Engineers  for  1S82  and  1SS3,  A])pendixes  J  11  and  L  14,  res]ieetiv«»Iy. 
fcfore  its  im]»rovement  the  channel  over  the  bar  was  very  crooked, 

«ul  had  a  least  depth  varying  from  3J  to  4J  feet. 

APPROVED  PROJECT. 

Tft  fjitahlish  and  maintain  a  channel^  feet  deep  across  tlie  bar  bv 
tlie  iiirreased  velocity  of  flow  i>roduced  by  twn  conver;i'in;»*  jetties  nf 
hnisli  and  stone,  assisted  by  dredging,  if  necessary,  and  to  defmt*  and 
protect  the  channel  thus  formed  by  rows  offender  i)il<\s. 

InlNST  this  project  was  nioditied  to  limit  the  depth  to  the  5  Wvt 
•Irearty  attahied,  as  that  depth  is  sufficient  for  the  steamers  navigating 
tfeUp]ier  St.  John's  River,  ami  is  as  great  as  can  be  carried  nvw  the 
barslKftween  Lake  Monroe  ami  Lake  (Jet^rge. 

UpcTations  for  improving  Volnsia  Uar,  Florida,  hav4»  be<'n  carried  on 
iliiitcrvals  since  December,  18S0,  under  the  following  aj^propriations, 
Tiz: 

June  II.  ISSO }f'5.0(H) 

Slar.li  :;.  IsSl 

Jnly  5.  1»*^1 

Anipist .'»,  ls>!i> 

jyact  ill"  Ai;-iist  11.  1?<SS 

•yaci  a]iii]«>M-(l  ."Siptt'iiilMr  V,K  1«IK) 

Total 2(1,  (MX) 

OPERATIONS  PRIOR   TO  JUNK  ,'»().  1S91. 

Tlie  total  amount  expended  ui>  to  June  30,  ISOI,  iiiclnding  liabilities 
tktu  outstanding,  was  }?2.j,41M.87.  Two  jetties  had  been  built,  starting 
fc>ni  opposite  sides  of  the  river  bank  at  the  south  e^ge  of  the  lake  an<l 
'  <^ffl\>rging  until  on  the  bar  the  clear  channel  way  lietween  them  was 
StMret  wide.  The  east  jetty  is  3,400  feet  long,  and  is  built  to  tlie  Ir'v<'l 
<>fnifaii  low  water  for  lV)30  feet  iVom  the  shore.  Tlu*  west  jetty  isLMiOO 
fct'tjcing.  of  which  a  length  of  1,1M0  has  its  crest  at  the  Iev<']  of  im*an 
l^^^^rater.  Two  rows  of  linnly  set  j»ile.s,  provided  with  waling  strijis, 
^nfine  boats  to  a  KMMbot  channel  across  the  crest  of  the  l)ar.  In  1.SS7 
tt'Mlqith  attained  was  report4*d  to  be  ample  for  the  existing  connmM<-e. 

OPERATIONS   DURINO  TUE   FISCAL   YEAR  ENDINO  JINi:  30,  1S!H*. 

Cnder  the  appropriation  of  Sei)t(»mber  19,  1890,  97.0L*  cubic  yards  of 
Wone  were  placed  on  the  east  jetty,  distributed  between  points  ;r»  feet 
lud  LiK)  feet,  resiiectively,  from  the  outer  end,  forming  a  crest  about 


r». 

r.(K) 

•">• 

IMH) 

2 

(NH) 

1. 

.V.K) 

500 

")()(» 

^ 


ri*  ■  ■  • 

m 
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2.5  fe^.t  wide  and  at  an  elevation  of  one-half  foot  below  mean  low  wa 
An  examination  of  the  work  was  made  in  July,  1891. 

WORK  REQITIKED. 

The  St.  Johns  River  above  Lake  George  is  a  silt-bearing  stre 
haying  eroding  banks,  pools,  and  shoals,  and  is  subject  to  mai'ked  f 
tuations  of  level.  Lake  George  forms  a  settling  ba^in  and  receiver 
annual  deposit  fi*om  the  materials  eroded  between  lakes  George  ; 
Monroe,  a  distance  of  45  miles.  The  greater  i)ortion  of  this  materia 
dei)Osited  at  the  head  of  the  lake,  where  the  river  currents  lose  velo^ 
in  entering  the  broa^ler  expanse,  and  there  forms  and  maintains  y< 
sia  Bar.  It  is  evident  that  any  increase  of  depth  produced  by  cont 
tion  and  scour  in  a  bar  of  this  character  will  simply  push  the  dep 
farther  out  into  the  still  water.  If  the  depth  of  the  lake  where 
new  deposit  is  ftn'nied  were  great,  the  improvement  of  the  channel 
unassisted  jetties  might  have  some  permanence. 

Lake  George  is  very  shoal.  In  1887  the  least  channel  depth  was 
ported  to  be  5  feet;  the  (\^  7,  and  8  foot  contours  of  the  bottom  n 
420,780,  and  1,440  feet,  res])ectively.  From  the  ends  of  the  jetties  an< 
the  distance  of  3,400  feet  beyond  the  jetties  a  maximum  depthof  9.6  j 
only  was  fcmnd.  In  1891  the  least  channel  depth  is  4.6  feet  and  til* 
7,  and  8  foot  contours  375,  480,  and  1,175  feet,  resi>ectively,  from 
ends  of  the  jetties. 

Commerce  has  Ix^en  greatly  hampered  by  boat®  grounding  on  the 
during  the  ])ast  low-water  season.    Further  improvement  of  the  ba 
required.    Only  temporary  relief  can  be  obtained  by  an  extension 
the  jetties. 

The  b<*st  and  surest  method  to  adoi)t  will  be  to  deepen  the  chan 
by  dredging  from  time  to  time  as  may  be  needed. 

From  jjast  exiK'ricnct'  it  would  seom  that  the  annual  deposit  on 
b;u'  is  about  r>00  (ii])ic  yards.     If  there  were  any  jjlant  available  t 
could  be  removed  with  :in  annual  expenditure  of  •i'.'KK).     As  there  is 
dredjiinf»'  ])lant  availal>le  at  present,  in  tliis  vicinity,  the  cost  of  the  w 
by  contract  would  be  more  than  (louble,  if  indeed  any  bids  could 
obtained.     As  work  is  also  ur^'ently  needed  on  the  Upper  St.  Jo] 
LMver,  as  reported  in  hotter  dated  January  LMi,  1801,  printed  in  Ho 
Ex.  Doe.  No.  lilO,  Kil'ty-tirst  Congress,  second  session,  and  for  which 
sum  of  ??  1,1KU)  is  now  avaihible,  it  would  be  a  great  {ulvantage  for 
United  States  to  own  a  properly  e(iuii)ped  snag  and  dredge  boat 
operations  on   the  entire  river.     Such  a  boat  could  be  obtained 
$1.">,000.     She  eouhl  be  operated  at  a  cost  not  exceeding  8800 
month. 

During  the  ])ast  winter  tlie  commerce  of  the  upper  river  was  grei 
inerease<l,  and  the  indications  point  to  a  further  increase  of  both  frei, 
and  passenger  trallic?  it  the  river  can  be  navigated  without  the  ve 
tious  dehiys  caused  by  the  grounding  of  the  boats. 

This  work  is  in  tin-  ('(illccrinn  ilislrict  of  St.  Johns.     Jacksonville  ia  the  UM 
port  ol"  entry.    Neaivst  liglit-hon.so  is  \'olusia  Har  Li«^ht.    Nearest  fort  is  Fort  Mai 

Money  Htatvment, 

Jnly  1,  18i»l,  balance  nnoxpenncd ^50 

June  30,  \><\)2,  aniouut  exju^nded  <lnrin;^  fiscal  year 39 

July  1,  1892,  balanc*;  unex])ende(l Hi 

Amount  a]>itrojniale«l  l»y  act  approvetl  Jjily  IIJ,  1892 1,00 

Amount  available  for  fiscal  year  ending  June  30,  18U3 1,11' 
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rAiRounf{<^!«tiiiiuti.*(l)  n'<|niriMl  annually  for  iiiaiiii(M);nircf>r<'xi*(tiii<;  pnijiMf     .fl.  (MH).  ckI 
I  Amount  that  can  bo  iiroritali]y«*.viH*nd(Ml  in  limral  year  ciKlin^.liinc  'MK  ism       1,  (XH).  (K) 
'.Snbiuitt«-d  in   coni|iiianoe  with  requirt'miMit.s  oV  sections  L'  of  riviT  and 
'x   harbur  acta  uf  1{<66  and  1867. 


C'«.>M  MK  UC I A  L  STA  TlSTICS. 

Commerct  af  Vohma  Har,  Florida ^  dnrinj  the  year  ending  December  St,  ISO], 
[Faniisiiied  by  Miy.  J.  A.  LeitUe,  siiperintoiMlout  Clyde  Steamship  Liue.  Jai'ksoiivilUv  Fla.] 


r<rtilixerii 

Fyi  and  or«teri» 
Fnut*....: 

Urnin 

^R-handiM' 

Vtfi.UiilK« 

H»y 

Toul 


(5n>Hs        Kj(tiinat*<1. 

t(lIlllU<£l'.  '  Vltllll*. 


4.  «IL':{  .fI»L'.4tki.  no 

/•"J  '  4.1  ro.  no 

r»,li:i7  4ir>.  .'IL'tV  mi 

4.  HOh  1  IH».  tJ-rJ. '»«» 

10.  inili  ,  :i.  (HO.  Ai'H.nii 

3S7  ■  li».:i«-i.«h) 

1.409  !  !►«.  I8U.  JO 


26.783  ■     3.  GlHi.  HIT.  :.o 


TewelM.  I  Clmractor.  ^i'"'^'^"' 

I  ■     v:it«'r. 


i^of  Jac:k80D\  illo i  Pai8»iii;;er  st«'.'uin.'r 

JWilrick  IK- Barry il< 


/'../. 


,llO 


•^crtlaOe Kn-i^lit  .>,traiiur 41 
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4 
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mPROVEMEXT  OF  ST.  AU(U.:.STL\E  HARIiOK,  FLOKIDA. 

St  Augii.stine  lIarl)or  lies  ou  the  east  coast  of  Florula,  about  47  iniirs 
8outh  of  the  St.  John's  River.  It  is  formed  by  the  junction  of  two 
fivers,  or  rather  salt-water  lagoons,  the  Matanzas  and  Toloniato  riv<M*<. 
^hich  run  parallel  to  the  coast  and  there  unite  to  break  thr<)u;::h  tlh* 
liDeof  sand  hills  into  the  sea.  The  total  length  of  the  Toloniato  Www 
is  about  20  miles  and  of  that  part  of  the  Matanzas  whi<h  receives  and 
discharges  airross  the  St.  Augustine  Bar  12  nnh»s.  The  San  S<'ba>tiaii 
River,  auother  lagoon,  almost  suiTounds  St.  Augustine,  and  opens  intn 
the  Matanzas  River  al>out  3  miles  from  its  mouth.  These  hijioons  vary 
in  depth  from  20  to  30  feet  for  several  miles  from  the  mouth  and  in 
width  from  300  to  500  yards.  They  form  large  tidal  basins,  tilled  and 
emptied  through  the  channels  across  the  l)ar.  The  rise  of  tide  at  St. 
Augustine  varies  from  4  to  6  feet,  and  the  currents  generatcMl  Jiave 
maintained  two  or  more  channels  iicross  the  bar,  witli  a  least  depth  of 
&om  6  to  9  feet  at  low  water.  The  i)ositi<ms  of  tlicsc  channels  are  con^ 
tinually  shifting  between  the  south  end  of  the  mainland  east  of  tlu- 
l^^lomato  River  fXorth  Beach  or  North  Point),  and  the  cape  on  Anasta- 
>ia  Island,  23  miles  to  the  south.  The  harbijr  forms  an  excellent  shel- 
teretl  anchorage,  but  the  shifting  nature  of  the  bar  and  the  shallow 
water  on  its  crest  have  presented  so  many  dillicnlties  U^  mariners  that 
tL*f  commerce  of  the  port  has  been  greatly  liaini»erc(l.  It  is  liinited 
practically  to  the  necessary  supplies  for  St.  August  inc. 

The  following  appropriations  have  been  made  lor  this  har])or: 

ActofAngn8t  11,  1888 $:r,.0<X) 

Act  approved  September  19,  1890 2(»,0(Mj 

Total Oy.QOi 


^ 
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PROJECT. 

The  ai>prove(l  prqjoct  is  to  protect  the  shores  from  erosion  by  the 
construction  of  groins  of  concrete  and  riprap  on  brush  foundation  mat- 
tresses. 

OPERATIONS   PRIOR  TO  JUNE  30,  1891. 

With  the  appropriation  of  $35,000  made  in  the  act  of  1888,  fhiee 
groins  were  built:  No.  1,  on  Anastasia  Island,  near  the  northern  bound- 
ary of  the  United  States  lighthouse  reservation;   No.  2,  on  North 
Beach,  at  the  pointy  No.  3,  on  North  Beach,  about  2,000  feet  from  the 
'  point. 

These  groins  all  consist,  essentially,  of  a  foundation  of  brush  fiEMcinesC 
covered  with  riiu'ap  and  capped  with  concrete  blocks  which  are  2  feeT 
wide  on  to])  and  have  side  slopes  of  1  on  2.  (For  detailed  deseriptioa 
of  dimensions  and  methods,  see  Appendix  P  3,  Keport  of  the  Chief  of 
Engineers,  1890.) 

With  the  appropriation  of  $20,000  made  in  act  of  September  19, 1891^ 
Groin  No.  2  was  extended  seaward,  and  two  new  groins  were  built:  ITo.  "^ 
4,  on  Ana.'^tasia  Island,  about  2,200  feet  northwest  of  Groin  Xo.  1,  and 
No.  5,  on  Noi'th  Beach,  between  Groin  No.  2  and  Groin  No.  3.     (For  de- 
tailed description  of  dimensions  and  methods,  see  Appendix  O  4,Beport : 
of  the  (Uiief  of  Engineers,  1891.) 

OPERATIONS  DURING  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

During  the  year  a  close  wjitch  was  kept  of  the  condition  of  the  groins 
with  a  view  of  using  the  small  amount  still  available  in  making  repairs 
whenever  necessary.  During  December  it  was  noticed  that  it  would 
be  necessary  to  i)rotect  the  bcacli  from  further  erosion  in  the  vicinity 
of  (h'oin  No.  4.  Accordingly  the  construction  of  a  sheet-pile  wing 
dam  was  Ijci^un  in  Jjinunrv  and  continued  at  intervals  luitil  Mav. 

Tliis  dam  is  .'VJ7  t'cct  long  and  is  built  near  the  ordinary  high-water 
mark  at  tin*  side  of  the  gv«)in  and  extends  along  the  lM.*ach  toward  th^ 
south.  It  is  constructed  of  a  double  row  of  sheet  piles  well  braced. 
from  the  rear.  The  back  is  IIIIcmI  in  with  mud  and  sand,  and  tlie  front; 
is  ])rotect(Ml  with  fascines  staked  in  i)Iace  and  weighted  with  rock. 
The  desired  n^suli  lias  heen  produced  and  the  sand  is  tilling  in  in  front 
of  the  win^  dam. 

The  outer  block  of  concrete  on  (iroin  No.  4  having  been  made  of  ma 
tibial  that  had  been  mixed  sev«'ral  days  before  using,  was  destroyed  by 
the  waves.     This  was  re[)laced  in  March. 

CONDITION    OF   TUK   GROINS. 

All  of  the  groius  are  in  excellent  condition  with  the  exception  of 
Groin  No.  2.  The  n»i)airs  to  tliecra<-ks  in  tin*  concrete  of  this  groin,  aa 
detailed  on  page  lO.'JS,  Report  of  Chief  of  Engineers,  181U,  have  proved 
inetfective,  and  considt^rabh^  of  the  material  used  in  nniking  the  repairs 
has  washed  out.  The  safety  of  the  groin  does  not  appear,  however,  to 
be  endangered  in  constiquence. 

KFI-ECT   OF   THE   GJiOINS. 

A  survey  made  in  April,  181)2,  shows  the  efl'ect  of  the  groins  to  be  as 
foUows: 
At  Groin  No.  1,  Anastasia  Island,  both  the  high  and  low  water  lines 
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have  advanced  slij^'htly.    The  high-water  line  has advaiuod  40 i'eet  and 
the  low-water  line  about  2o  thi^t. 

At  Grom  No.  4,  Anastasia  Island,  the  hii-hwater  line  has  been 
pnshed  back  a  tew  feet,  while  the  h>\v-water  line  has  advanced  al)ont 
50  feet. 

Fnmi  a  |Knnt  al>out  1,000  feet  from  Groin  Ni>.  1  U)  near  Groin  No.  4 
the  beach  luis  been  sliglitly  eroded. 

At  Gn>in  Xo.  2,  Xiirth  Beach,  the  high  water  lin(»  on  the  east  side 
has  advanced  100  feet,  while  on  the  west  sidc^,  where  the  most  inaikcd 
eroflion  of  any  portion  of  the  beach  has  tiiken  ])lace,  the  extreme  hij^^li- 
water  line  has  receded  nearly  100  fd^et,  while  the  <mlinary  liigli  water 
line  has  receded  very  slightly.  The  low- water  line  on  both  sides  has 
advanced  about  oO  feet. 

All  ahmg  the  beach  in  the  vicinities  of  (hoins  Xos.  .'^  and  5.  North 
Beaeh,  the  shore  lines  have  continnrMl  to  advance.  The  high  water 
line  has  advanced  on  an  average  200  feet  and  the  low-water  line  100 
feet. 

A  map,  showing  the  coDditi<m  of  that  portion  of  the  harbcir  atl'ected 
by  the  groins,  jM'comi)anies  this  report, 

>*l.  Aiij»iistine  is  in  tho  collrrtion  distriot  of  St.  Anj^iistino,  wliiclj  i«<  tin*  m':ir«"St 
P*»n  f.f  <  iitry.  Tho  iJoan*st  fort  is  Fort  Marion.  TIn'  St.  Auj^iisiim-  Li^lit  is  the 
O'^ftst  U^ht-hon;«i>. 

Money  Hfatemnif, 

J«ly  1,  \m.  bahince  nn.-xpcnrlcil ^ 1. 1 12. 12 

Jiiui;  :iO,  1><1»2,  j^mouiit  (.-xiteiKhui  during  tisml  y«ar 2,  KVJ.  52 

Jnly  1. 1»92,  halaiK-o  iiiifXiMMnliMl 1.  27!«.  (^O 

Anuiuur  appropi iat<d  liy  act  apinove*!  July  1'^.  1S!»2 1  ( i j h h ). iM) 

AnKiDht  availal»lo  lor  liscal  year  onilinj;  J  uno  3U,  ISU3 11.  27'J.  HO 


COMMERCIAL   STATISTICS. 


Commrnr  o/  Sf.  ./M.VM*/inf,  FIa.,for  the  year  cinlinff  Drmnhrr  3J,  ISf'l. 

[Fiiriii&lud  by  Mr.  lliiiry  A.  Hailing,  jr.] 
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U.  run 

72,  (Mio 

■jr  I  I'm 

4.  'IH) 

i:>.  ::iiu 

'2  (iciO 


I 


Total 


^1  r.-i.)  ' 
r>.  iHii) 

:u,«Hi.i 

•J4.nii0 

I.  :':'<» 
iT.riC'i 

7«'r'i.  IN  HI    I 
111.  (MMI 

SOL'.  ■•'■'•Il 


r.i) 

L'.  l»".o 

1 .  i:«M> 

:!4 

:{,  (HXj 

l."i.  ::iuj 

L'lMJ 

2-J.  IM 


VfSJillA. 


I  I        I1 1  •!  1 1-< 


City  'if  M.  Au;:nAtiiie Stoanur 

S«.h*>!'n*-r"*  f '«•■ Sail 

iPo <l«»  -.. 


T"ini.      1  Ifct. 

7J0  ;  lOJ 

•Jim  10 

:ioo  I  I'J 


I*a«s«-rijKrrN,  none. 

Lstiiiiaif-cl  iiercfciitage  of  total  tradr  of  noii^hUnihiMMl  rarvirtl  l»y  ^^at^■r,  2f>. 
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The  Florida  KeyB  coimist  of  a  chain  of  rock  and  sand  islands  4 
ing  Bouthweaterly  from  C'ajie  Florida  for  nearly  200  miles.    Th 
coimectod  by  eztensire  Rami  flats  underlaid  by  rock,  a  soft,  o61iti,e  li 
stone^  from  which  the  Band  is  almost  entirely  formed. 

This  chain  is  a  baniek  for  all  sbipping  from  the  Atlantic  to  t 

i eastern  and  middle)  ports,  and  the  straits  between  it  and  the  1 
ndia  Islands  form  a  passnge  justly  dreaded  by  mariners.    This  bw 
is  crossed  by  four  navigabk'  ohannels,  one  between  the  Dry  Tortagi 
at  the  western  extremity  of  tlie  chain,  and  Rebecca  Slioala;  one  a 
of  Bebecca  eihoals;  the  tbinl  (the  Boca  Grande  Ohaunel)  '^  miles  I 
ther  east,  and  the  fonrtli  (tlie  northwest  channel  from  Key  "West  t" 
bor)  immediately  west  of  Key  West,  85  miles  east  from  the  DryT 
gas.    It  ia  this  easterly  position,  combined  with  the  good  harbor  ol 
West  at  its  extremity,  wliicli  pivcs  this  channel  its  importance, 
used  by  vessels  en  route  between  the  Atlantic  and  Gulf  iwrta  wh' 
not  draw  more  than  lOJ  feet  of  water,  the  depth  available  on  th 
which  now  obstructs  its  northern  end.    An  estimated  aveiage  c 
tonnage  of  2,500  tons  passes  through  it.    In  rough  weather  the  avi 
bto  depth  is  still  more  rcj^ueed,  and  vessels  of  more  than  8  feet  (' 
aire  compelled  to  pass  through  one  of  the  channels  to  the  weeti 

The  necessity  for  the  improvement  of  the  northwest  entrant 
first  brought  to  the  aotice  of  Congress  in  1868,  and  an  examina] 
the  bar  was  ordered.  This  was  made  by  Lieut,  (now  M^.)  W.  I 
ermore,  Corps  of  Engineers,  under  the  direction  of  Col.  J.H.Siii 
Corps  of  Eugineers.  A  project  was  submitteil  for  opening  a  dn 
channel  across  the  bar  3(H»  ioet  wide,  18  feet  deep  at  mean  low  n 
and  9,000  feet  long,  at  an  estimated  cost  of  #217^72. 

Nothing  more  seems  to  have  been  done  at  that  time. 

In  1881  another  examination  of  the  harbor  was  ordered  by  Oongl 
This  was  ma<le  by  Thomas  L.  Harrison,  assistant  engineer,  and 
direction  of  Capt.  (now  Uaj.)  A.  N.  Damrell,  Coriis  of  Enginet 
reported  on  page  1314,  Report  of  the  Chief  trf  Engioeera,  1883. 
Damrell  submitted  a  project  for  dredging  a  cut  300  feet  wide  and  1 
deep  at  mean  low  water  at  an  estimated  cost  of  $140,000.  In  1883 
gross  appnjpriated  $25,000  for  work  under  this  project.  Withti 
cut  60  feet  wide  and  15  feet  deep  at  mean  low  water  was  made  M_ 
the  bar  in  1883,  but  it  was  soon  obliterated  aud  no  usefiil  result  1 
obtained.  In  1886  an  appropriation  of  92,500  was  made  for  the  en 
ination  and  survey  of  the  bar.  The  survey  was  made  in  the  tafl  i 
winter  of  J880-'87.  In  1888  a  furtlier  appropriation  of  taSjOOO  i 
made  for  the  improvement  of  the  harbor,  subject  to  the  recommen 
tioii  of  a  Board  of  Engineers.  A  preliminary  report  was  8ubmitte_  , 
January  31, 1889,  and  furtlier  data  having  been  obtained,  in  November, 
1889,  the  Bojird  submitted  a  final  report  recommeadiDg  that  tlie  im- 
provement of  the  entrance  be  begun  by  the  immediate  constmction  of  ^ 
a  jetty  along  its  northeastern  side. 


OPERATIONS  PRIOR  TO  JUNE  30,  1881. 


In  the  a^'t  apjiroved  September  19,  1890,  C40,000  were  approniatti 
for  the  work.    l?roposa]»  were  opened,  after  dne  advertiBeBieDt,  Kevil 
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WiilO.  and  a  «M»ntiart  was  made  with  Mr.  K.  (J.  Koss  for  deli  v(Min»jf 
htnnf  and  coiistriK'tiiif?  i\w  jetty  for  Jl.lM)  jkt  cubic  yar<l  ol' stoiu*  in 
plitie.  Work  under  the  contract  was  to  he  startcil  Fchriiary  I'S  and 
tiiiished  July  28,  ISin.  Owin^r  tt»  the  sickness  of  the  contractor  and 
other  caus<»s  the  <iuarrying  of  rock  was  not  l>egun  until  May.  The  lirst 
stone  was  deposite4l  in  the  Jetty  on  June  10.  Up  to  the  close  of  the 
month  1,1  (*0.3  cubic  yards  had  been  delivered. 
The  estimated  cost  of  the  jetty  is  »'?oOO,ono. 
Xine  Thous;ind  and  ei«rhty-seven  dollars  and  sixty-seven  cents  wereex- 

]iended  on  the  present  project  up  to  the  chise  of  the  liscal  vear  endinj^ 

Jane  30,  ISUl. 

OPERATIONS  DT'IUNG   THIO   FISCAL   YEAR   ENDING   JINIO  .U),   '[^iVJ. 

Operations  were  coutinued  under  the  contract  with  Mr.  IJ.  (I.  Ross 
miTil  May  12,  wheu  the  coutraet  was  completed.  A  total  of  LM>,8l*1.1> 
cubic  yards  of  stone,  were  j^laced  in  the  jetty  dnriujLr  tlie  fiscal  year, 
wbfeli,  together  with  1,16()..'>  cubic  yards  jdaced  pre\  iou.^ly.  makes  a 
total  of  27,*.«8i*.2  cubic  yards  now  in  the  jetty. 

For  a  length  of  (iO  feet  in  the  vicinity  of  Ir<»u  Station  (the  site  of  cur- 
rent .**tatioa  No.  10,  survey  of  LSS'ij  the  jetty  has  been  built  up  to  within 
1  foot  of  mean  low  water;  to  a  jwunt  iMtM)  feet  inside  of  Iron  Statiim  it 
lias  been  Iniilt  ui>  to  within  2  feet  of  mean  low  water;  from  thence  to  a 
{M.iiut  3,070  feet  inside  of  Iron  Station  to  within  5  feet  of  mean  low 
water,  and  from  thence  to  a  point  4r,i330  feet  from  Iron  Station  to  an 
•devatiou  varyiuja:  from  3  to 4  feet  below  mean  low  water.  From  thence 
to  a  jKiint  5.»iij5  feet  inside  of  Iron  Station  or  the  inner  end  (dtlie  j<*tty 
only  one  layer  of  stone,  about  3  feet  thick,  has  been  placed,  having  a 
depth  over  it  at  mean  low  water  of  from  0  to  S  feet. 

From  the  Iron  Station  to  a  i)oint  S40  feet  outside  of  the  same,  the 
i«*tty  has  been  built  up  to  within  2  feetof  nu»an  low  water:  fnmi  then(M» 
to  the  outer  end  of  the  jettv,  1,52.*>  feet  fr4)m  Iron  Stati<Mi.  onlv  1  laver 
of  stone,  about  3  feet  thick,  has  been  pla<*ed,  havin^r  over  it  a  deJ^til  of 
from  7  to  10  f(M»t  at  mean  low  water.  The  avera;»'e  width  ai'  the  base 
of  the  jetty  was  25  feet  an<]  of  the  crest  10  feet. 

The  cn-st  of  all  of  the  hijirher  portions  of  the  jetty  has  been  lowert^d 
hy  the  force  of  the  waves. 

PRESENT  CONDITION  OF  THE  JETTY. 

Aloii|;  that  portion  of  the  jetty  inside  of  Iron  Station  which  was  ])uilt 
tip  to  within  2  feet  of  niean  low  water  the  cn'st  width  was  made  alunit 
51eet.  This  has  all  b<»en  washed  <h)wn  alxmt  3  feet,  the  depth  over  it 
now  averafrinjr  5  feet. 

It  is  believed  the  stone  used  is  not  heavy  enough  to  \\ithstan<l  the 
force  of  the  waves  if  placed  above  the  h'vel  of  3  feet  below  mean  low- 
''ater,  even  with  a  very  wide  crest.  Stones  weiiihin^"  as  much  as  \J\()() 
iNinitds  weredisjdacedat  the  Iron  Station.  Veiy  little  scour  has  taken 
pliii-e  almiff  the  sides  of  the  j<*tty  and  little  or  no  setlh-ment  of  the 
jvtly  is  manifested. 

EFFECT   OF   TUE  ,IETrY. 

In  re<,'ard  to  the  eftlM't  of  the  jetty  it  can  be  sai<l  that  the  channel 
across  the  bar  i.s  in  a  lK*tter  e^mdition  now  than  shown  by  any  urevious 
survey.  There  is  an  avadable  channel  depth  of  TJ.o  feet.  TJK're  has 
also  been  a  deejieniufr  of  the  shoalest  iMirtions  of  thc»tlat  lyinj::  between 
the  Iron  Stathin  and  the  Hhuk  Heacon.  TIktc  now  exists  t)vcr  this 
ilat  a  «-hHniiel  having  a  least  width  of  400  feet  and  a  least  mid-channel 


'  THE   CHIEF  OF  ENOINKEHS,  (I. 

IUt  doi^iieuiiig  hi  .  

lier  the  docpi'iiin^  in  tho  muin  i-iiaimcl  1h  in«n>s^ 
mains  fur  a  fiirtlRT  iupm  uf  ttmo  to  (U-tcrinin«^. 
»)tioii  t<Jtlieremiiinieiidnti«ii  prcviotiNly  iiia<ielli»»f. 
f  iniiiiey  required  for  the  wuMjiU'tioii  ^^T  tin's  i>ri:>io«iG 
)r  wnitiimons  and  r»iiid  wmk.     Under  Hnjall  uppro- 
ffi  likely  to  oc(!iir  iu  the  condition  of  the  bar  liisb^lL- 
progress  of  the  improvement,  materially  increai '" 
;  and  rendering  ita  auwes^  problematic. 
>  been  made  by  the  rommaiiuiiig  oflicer  of  the  GiU 
[pAt'a  of  an  obstruction  in  the  main  Hhip  c-baiilU 
triangle  buoyu,  caased  by  what  are  kao\niM 
directed  by  Department  iadontement  of  idtiffV, 
s  of  these  rocks  wa»  made  on  June  11  and  14.   V' 
t  be  very  irregular  in  nbaitc,  in  ono  inatancc  d^ 
i  feet  to  within  21  feet  of  tlio  surfare  at  mean  K 
nclnded  within  an  area  of  about  000  jsquaret 
"er  them  varying  fi-oni  30  to  31  feet  at  liituui  (■ 
ht  that  they  ean  be  removed  to  a  depth  of  30  n 
and  dragging,  permitting  the  di^bris  to  full  fiit"  U 
ilng  them,  at  a»  t'Htimatcd  cost  of  H,000. 


Money  Htaiemetit. 

espBUiloU »w.,!* 

x]>oniUd  during  fiKoal  yciic. .  ''  *' 
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f^nfum*'rre  of  harhor  at  Kty  W'vhI,  Flu.,  ttr. — ('(uitiiiiu-cl. 


Vi's.si-lj». 


«4. 


(.'li;irjMl«T.  ,  ,      .. 


/V,7. 
Slc:illM'l  H      »;"JH.iH«l.»  IJ 

S:iiliim '.•i.';«"'  7 


Pi»**u^m:  40.:<iiti  arriveil  and  «lf|»iiii«'«l. 

^uinttii  prit«i'nta;;«3  of  total  trade  nrni'L^^lilinrlitMid  carrh'il  l».v  waiir.  !r», 
nnlMlilr  iiirn-asi.'!  ot'tniilff  wcro  rli«  iiiiprovomi'iit  «*oiiipN't.i"d.  I'H)  ju.-r  ci-nt. 
««j»cic« fiimialied  by  Mr.  Georjjo  Phillips,  of  Kty  West,  Kla. 


O  6. 

WPROVKMENT  OF  CALOOSAilArCHEi:  RIVKK',  FLOIHDA. 

JteCalcMisaliatfluM*  IJivor  rises  in  tlu^saw  ^rass  rr^^^ioii  west  of  Lakn 
^•tfrhuhee,  and  tlows  west  inti)  San  Carlns  l>ay.  Jiftweeu  the  nioiitli 
"•^Fort  Tlioni[)Soii,  22  miles  wi'st  of  Lake  OkcerliolnMs  the  river  hanks 
^^gfiiHiilly  lii^li  and  tht*  roiintry  bordi'rin^  tin* river  is^oviM-ed  witli 
J<ieiise  ;,q.o\vth  of  1ar;ro  tree^s,  ]aiueipally  pines,  palmettos,  and  oak>. 
*^t<ifFort  ThompsfHi  the  low  8aw-;,n-ass  rej^iun  iK'^Liins.  Tin*  en!  in* 
Jj^'^r valley  as  far  down  as  Alva,  abont  20  miles  hy  river  Indow  Fm  t 
***iup>uii,  is  more  «»r  less  suhjeet  toov«»rtlowl)y  the  water  e<»min.u'  from 
'"'^Oki'eeliohee  JJasin.  For  21  miles  from  its  nmnth  the  river  is  hinad 
*[|<llia.sa  ehannel  dejitli  ol"  iroju  (>  to  20  feet,  with  the  eharaeteiisiiis 
*"«»!  i'.stnary.  This  |M»rtioii  of  the  riv<T  is  ol>strneteil  by  oyster  b.irs. 
["^tbeils  of  snaj;:s  ohstrneted  the  upper  rivei'.  F'r«»m  Alva  down  the. 
s'*'iniiyisl»einj;  settled  for  tlu»enltnre  of  sn^rar  eain*,  janeapides.  <oc'o;i 
^''f\ nraii^es,  limes,  and  lemons.  Fine  eattle  raii;4:es  exist  aloni;  tlie, 
'I'ljer  rivei". 

fort  Myers,  a  depot  forsnpplies  during  tlie  Senunole  war,  is  a  thrivinjLC 
'^11 17  mdes  from  the  month. 

^  iJnder  the  hiw.s  of  the  State  of  Fh>riila  the  Atlantic;  an«l  (lulf  (  \k\>\ 
■^DaJ  and  Okeeeliobee  I^and  (.■omi)any  is  en^a^^ed  in  drainini:  ili<* 
^ee^-liobee  Basin,  having'  anthority  from  the  State  t«>  tait  eanals  and 
^the  natural  waterways  for  that  piirx)ose.  Aeanal  with  a  mininnini 
ti»>H'j*ection  of  22  feel  by  ."i  feet  has  been  opened  from  Lake  ()ke<M  ho 
*t4i  the  head  waters  of  the  Cahiosahatehee  River,  and  tliron<rli  tlieni 
I  far  as  the  western  end  of  Lake  Flirt.  A  roeky  ledge  at  Fort  Tlnnnp 
n  has  been  removed  ami  fonr  cut-offs  have  been  maile  aeross  ilie. 
>i>t  bends  below  Fort  Tliompson.  These  works  were  not  inten^Ied 
p  the  benefit  of  navigation,  but  they  have  im-ideMitally  opene«|  a 
iter  rtmte  abtait  300  miles  loujir  from  tiie  (Jnlf  of  Mexi«'o  t<»  tin'  inte 
>r  of  Florida,  via  San  (!arlos  l>ay,  tin.'  Cahmsahatehee*  Kiv<.'r.  Lake 
ceeehobee,  the  Kisisinnnee  River,  and  Lakt;  Kissimmn*.  Cypress,  and 
ihof>ekaIi;;a.  St«'amcrsnow  pass <iver  tin*  route,  at  irre;;nlar  intervals. 
An  examination  of  the  river,  with  a  vieAV  to  its  improvement.  w:is 
ide  in  Mareh  ami  April,  1879.  A  re]>ort  thereon,  dated  An;;nst  27, 
79,  with  a  jilan  of  improvement,  is  printe<l  as  Aiipendix  J  17,  IJeporl 
the  Chief  of  Kngineers  for  l.S7tK 

The  project  adoi)ted  in  1.S.S2  called  for  de,ej>eninjr  the  chanm*!,  by 
>*l^ififr,  from  the  mouth  to  Fort  Myers,  so  as  to  jrive  a  <Iei)tli  f»f  7 
t  at  Diean  low  water  for  a  width  of  100  feet,     in  l^SO  and  LSSS  this 
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prnji'ct  was  modified  mo  as  to  include  the  iinpi-'ivoment  of  the  np] 
river  as  i'nr  .is  Fort  Thympsou  liy  the  removiii  of  SDago  and  overhai 
iug  tre«!s  and  by  dttepeaiii^  tbo  channel  near  Bcautifiil  Islandn. 

OPERATIONS  PRIOB  TO  JUKB  30,  1891. 
Operations  were  caiTie<l  on  andat  the  following  appropriations: 
Act  of— 


? 


i 


Total lb 

In  1S85  the  7-foot,  channel  throagli  the  lower  river  was  reported  ca 
pleted.  In  1886-'87  the  operations  were  confined  to  clearing  snags  g 
overhanging  trees  iVom  the  rive^  ^  <;en  Forts  Uenaud  and  ThomM 
and  in  making  an  inHtriimental  '  of  the  entire  river.  This  sitri 
showed  the  existence  of  a  priiu  channel  d  fvet  di%p  and  at  Ifl 

lOfl  feet  wide  from  the  mouth  tu  .         Vlyers.    It  aleo  showed  that  i 
ceptiBg  near  the  Beaatiful  Island  channel  has  sufiicient  depth  I 

width  to  i)ermit  boats  of  4  feet  'Ij        to  ascend  the  river  as  higll 
Fort  Thompson,    The  npper  i  s,  however,  batUy  obstructed 

snags  and  overhanging  trees,  hort>  ri>acb,  4^  milea  long,  baM 

been  cleared  by  the  work  durii  and  Jone,  1887.  , 

Before  improvement  the  Ic  of  the  river  was  so  obstructed 

oyster  bars  that  the  availabi  )1  depth  was  only  about  6J  ft 

About  17  miles  fi-om  the  mouou  'er  loses  the  characteristics  of 

estuary,  aud  theru  are  nnmeroua  ^oiuads  and  a  bniad  ehoal.    At 
present  time  the  river  has  been  improved  so  that  the  navigable  chaa 
depth  between  the  month  and  Fort  Myers  is  about  6  feet,  and  betwfl 
Fort  Myers  and  Fort  Thompson  it  is  4  feet. 

A  dike  or  training  wall  alongside  the  cut  through  Beautifiil  I^ 
Shoals  has  been  built.  It  consists  of  a  row  of  piles  in  jnxtaposital 
driven  to  hard  bottom,  with  a  light  waling  strip  on  each  side.  A  lajj 
of  brush  4  feet  wide  is  placed  at  the  foot  of  the  piles  and  held  dtf 
by  stakes  and  by  a  layer  of  shell  and  stone.  Upon  this  was  depogS 
the  material  dredged  from  the  cnt.  The  channeJs  through  the  oyi ' 
bats  have  been  marked  with  stakes.  For  details  of  the  work  see 
noal  Report  of  the  Chief  of  Engineers  for  1891,  pages  1644  and  ISlfi 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 18 
All  of  the  work  of  improvement  contemplated  has  been  complAtj 
though  it  is  believed  that  the  dike  at  Beautiful  Islands  is  not  lo 
enough  to  affoi-d  complete  protection  to  the  dredged  cut  at  that  sIuM 

The  river  can  be  kept  clear  at  an  annual  expenditure  of  tl,000, 
Caloosabatcliee  River  ib  in  Uie  oollectiou  district  of  Key  West,  which  is  the  nl 
est  purt  of  entry;  Dearest  light-hoaae  ia  StLUJbel  Islnnd  Light,  unil   the  ntiaitaH 
IB  Fort  Taylor. 

Monei/  statement 

July  1,  1801,  balance  nnexponilt'd 

August  10,  amoant  rofuudod  b;  land -grant  railcoad.. 


o1 


J 


I,  amount  oxpeuilod  during  fiscal  je.'U'.. 


f 


AiDDiuit  avai)4blo  f^r  fl«cal  yew  ending  Juno  90^  180?., 
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d  between  (jaspariUa,  Laeosta,  Oaptiva,  and  Saiiibel  islands 
3  mainhmd,  and  of  wliicli  San  Carlos  l:>av  forms  the  soutlu^rii 
J.  A  projection  from  the  uiainlaud,  ending  in  Cape  Haze,  jLijives 
Ae  Harbor  an  angular  shape,  with  arms  of  nearly  e<iiial  length, 
;^  from  the  gnlf  and  running  nearly  eiist  and  then  nortli.  The 
>f  the  bay  is  about  5J  milen.  The  total  length  along  the  middle 
i2  miles.  The  total  area  is  111  square  miles.  The  general  de])th 
5  to  15  feet,  with  deeper  water  in  phuies  along  the  middle  line*. 
rraiice,  Boca  Grande  Pass,  is  straiglit  and  stable  in  position  and 
with  a  least  channel  depth  of  11)  feet  at  mean  low  water. 
the  entrance  there  is  an  anchorage  having  an  area  of  580  aeres 
nean  low-water  depth  of  18  feet  and  over.  Between  this  anehor- 
1  Pease  Creek  Enhance, .  at  the  northea^stern  extremity  of  the 
ere  is  an  available  channel  depth  of  15  feet  at  mean  low  wate.r^ 
Dg  on  the  shoals  south  of  Gape  Haze,  where  the  available  ehan- 
bh  is  only  9  feet.  Pease  Creek  is  described  on  page  1000,  volume 
iTt  of  the  Chief  of  Engineers,  1890.  The  portion  included  in  the 
dment  of  Charlotte  Harbor  extends  from  the  entrance  to  the 
8  at  Panta  Oorda,  a  distance  of  1|^ miles.  Pease  ('reek  is  here 
road  and  is  really  an  estuary,  it  has  an  available  channel 
f  10  feet.  The  tidal  range  of  the  bay  and  creek  varies  from  1.9 
jktfpariUa  Island  to  1.6  feet  at  Punta  Gorda,  but  it  is  subject  to 
ariations,  according  to  the  strength  and  direction  of  the  wind. 
ppropriation  of  $35,000  was  made  in  the  Jict  a])proved  Sept^^m- 
1890,  for  "improving,  dredging,  and  deepening  the  channel  of 
te  Harbor  and  Pease  Creek,  Florida,  to  the  pier  wt  Punta  (rorda, 
niiHis  of  the  Florida  Southern  EaUroad." 

OPEBATIONS  PRIOR  TO  JUNE  30,  ISOl. 

cvey  of  the  bar  at  the  entrance  and  those  portions  of  the  bay 

w  'm^     •  J-t.^'  "J-.  ■!•  it      -I*  It  I'lt  fill- 


iiuirk  the  tuts  for  25  eeiitB  per  trnliiv,  yard.  This  was  a|)|»rov<Ml  l>y  ij 
Uhiof  of  Engineers  June  11,  1S9I .  Work  will  bo  begun  as  s<k)U  as  ti 
contraetor  has  completed  the  work  in  Ilillsboro  Bay,  Florida, 
examination  and  rflpurt  on  the  harbor  were  also  made  as  direi-lcd' 
tho  act.  Tlie  r«i«)rt  is  printed  with  the  Annual  Keport  of  the  Chief 
Riitfinrers  for  1891.- 

On  May  ^24,  ISDli,  til©  project  was  modified  so  that  the  amount  avi 
alilr  lan  lie  expended  in  deepening  the  channel  from  tJie  wharf 
I'liiiliL  C.orda  t«  Beacon  No.  2,  a  distance  of  almut  10,000  feet,! 
dq)th  of  12  feet. 

The  present  depth  of  water  in  tliis  portion  of  the  channel  varies  fri 
10  feet  at  tlie  wharf  f«  12  feet  at  Beat-on  No.  2. 

The  amount  available  is  tiufticient  to  excavate  a  channel  300  feet* 
fbr  a  diHtiuiio  of  300  feet  in  front  of  the  whnrf,  and  100  feet  wide  t» 
that  point  to  Eeaeon  No,  2  to  a  depth  of  12  feet. 

It  18  believetl  that  the  depth  olitniiiwl  by  dredging  in  this  portion 
the  channel  will  be  more  likely  Ui  remain  permanent  than  on  thoshoi 
in  the  vicinity  of  Cape  Daze,  as  the  material  composing  the  bottom 
the  former  consists  principally  of  mud,  while  the  latter  iirocomp< 
sand  of  a  more  or  less  shifting  diaraetin-. 

Tlie  estimat«d  cost  of  forming  a  channel  2WI  feet  wide  and  !3  I 
deep  at  mean  low  water,  from  the  Boca  Grande  entnmce  to  the  whl 
at  Puntn,  Gorda  is  $137,055;  for  a  channel  200  feet  wide  and  16  i 
deei),  it  is  $46S,(H)0. 

The  estimated  csost  of  a  channel  300  feet  wide  and  23  feet  dee])  b 
the  Gulf  of  Mexico  to  the  deep  ainrhorage  jnst  withiu  Boca  Grandei 
trance  is  35,000. 

Pho^hate  deposits  are  found  in  enormous  quantities  throughoutt 
Pease  Bivei"  Valley,  and  the  shipment  of  phosphates  forms  the  prtji 
pal  ri)uimercia1  interests  of  the  harbor;  55,095  tons  were  shipped  A 
iiLg  tlio  year  1891,  though  the  business  is  not  yet  ftilly  developed.  Vi 
phusjiliate  was  biouglit  by  rail  to  the  wharf  at  Punta  Gorda,  aDdllEJ 
erod  from  tliere  to  vessels  lying  in  the  Boca  Grande  anchorage.  ^ 
point  will  be  the  [mint  of  Bhipment  for  phosphate  from  the  OalooealU 
chec  Itiver  also,  in  all  probability.  Its  importance  is  evident^  OH 
shipments  to  and  ti'om  Charlotte  Harbor  iuclnde  grain,  (Ish,  and  4 
ters,  lumber,  and  general  merchandise.  An  ezteusiou  of  the  i"" 
to  tlie  Boca  Grande  entrance  is  projected. 

CljarluetoHiirlioriH  ia  t  be  collect  ion  diatrirt  of  Key  West,  mid  Tnmpii  is  t)l*1 
est  part  of  enlryj  uenreat  Ught-hoiittc  is  GiuipnriUa  Light,  und  tlie  nekCMtjIp 
Fort  Taylor. 

Money  statement. 


.\ 
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COMMEBCX^L  STATISTICS. 


P9rt  of  Punia  G&rda,  Fla,,  fvr  years  ending  December  31,  1800-*92. 

Entered, 


• 

Yean. 

• 

Steamers.        Sailing  veMels.      Total.  - 

1 

Xo.        Tomi. 
71          A.I  «»» 

Xo. 
67 

Ton8.    1      Tons. 
7  598          ''I  nin 

88 

03,293 

118 

14,814 

78,1^7 

Cleared. 


Years. 

.St< 
Xo. 

4;8 

famers. 

Sailiu}?  vi-Hsel.s. 

Total. 

Tvnt. 
&5.440 

Xo. 

6:) 

118 

TonM. 
«.ft44 
20,649 

Tout. 
62. 2W 

86 

74,203 

94.852 

Exporin  for  years  ISOO  and  1S91. 


Articles. 


IHHO. 


1891. 


iU-  rock tons.. 

»h barrels.. 

b IMMindH.. 

head.. 

a boxes.. 


I 


13.  4jV» 

Tk'..  («♦.', 

7,  LW 

X.  2.'»0 

299.  (MK) 

425.  OfK» 

2,3»«) 

6.'>X 

10,094 

6, 2(»0 

Imports  for  year  1800. 


Articlos. 


line. 


S.'ickM..: 

<lo ' 

do ' 

do \ 

balr.**  . 

bn  iTfl  •« . . ' 

*\  ni«al do j 

par  kagf-** : 


12.821 

7, 172 

10.003 

«.  325 

3.232  , 

ll..V,7 

i.r44 

1.447 

3.  221 

l.«15 

64.'. 

2JKVJ 

2,  fHr> 

2.  o:i5  ' 

4  (ilO 

7,815 

1.44S 

0.  2«^'J 

2. 34« 

r.47  1 

2.  H03 

24.815 

5,407  j 

30.312 

Iwjwrt^  for  year  tSOl. 


Articb'S. 


Mori:;.ns      ^'•"'K'V^ 
linr.  >"•  HM.n.T 

lllU". 


3.017 

I.IHH) 

02(5 


..  '■  <^  L-  u 

n,o.'K) 

7.  22.'» 

«u».... 

do.... 

1. (MM) 

do  ... 

6<NJ 

, bul<'H . . 

1.450  1 

ban  .Is 

7.^61  ; 

,t!  tiii'al           ................... 

.  .do. . . . 

•  •      •  1 
1.94H 

32,312 

i't:u'kac'<*T4       ...... ._.-.. 

1.101 

1,020 

4H3 

2, 702 


Total. 


l.').Kfi7 
0.  12.'i 
1.020 
Otto 
2, 1"*.'*! 
H.HKl 
2. 831 

35, 074 
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O  8. 

IMPROVEMENT  OF  SARASOTA  BAY,  FLORIDA. 

Sarasota  Buy  extends  south  from  Tampa  Bay  aloug  the  west  coast  c 
Florida.  Its  length  between  Tampa  Bay  and  Casey  Pass  is  34  mile 
it  is  separated  from  the  Gulf  of  Mexico  by  a  chain  of  low  sandy  keyi 
wliieli  vary  in  width  from  300  feet  to  1  mile. 

There  are  five  navigable  entrances  to  the  bay,  one  from  Tampa  Ba; 
and  four  from  the  Gulf  of  Mexico.  These  are  named  in  their  orde 
from  north  to  south,  Palma  Sola  or  Sarasota  Pass,  Longboat  Inlet,  Bii 
Sarasota  Pass,  Little  Sarasota  Pass,  and  Casey  Pass,  and  have  avail 
able  channel  depths  of  4.3  feet,  5  feet,  7  feet,  6.3  feet,  and  3.5  feet,  le 
spectively.  Between  Big  and  Little  Sarasota  passes  the  bay  is  dividec 
in  two  parts^  named  Big  Sarasota  Bay  and  Little  Sarasota  Bay,respec 
tively,  by  a  cluster  of  small  islands  covered  with  mangrove  bushes  aox 
known  as  the  ''  Mangroves."  The  channels  between  these  islands  are 
narrow  and  crooked;  at  places  are  bare  at  low  water. 

Sarasota  Bay  is  bordered  by  lands  well  suited  for  raising  fruits  and 
vegetables.  The  country  roads  are  few  and  poor.  The  nearest  rail*' 
roads  are  at  Port  Tami)a  and  St.  Petersburg,  on  the  north  side  of  TampaJ 
Bay,  where  are  also  steamship  lines  to  Gulf  ports  and  Cuba.  f 

The  i)roducts  of  this  country  include  palmettOf  agave,  and  hanaoi^ 
fibers,  honey,  sugar,  sirup,  oranges,  lemons,  limes,  bananas,  pineapp' 
vegetables,  lumber,  fish,  oysters,  and  cattle.    Owing  to  the  absence 
regular  and  economical  facilities  for  transportation,  but  few  of 
,  l)r()duets  are  exported.    Trade  is  limited  to  the  actual  necessities  of 
l)opulation, 

A  navigable  channel  with  a  minimum  depth  of  6  feet  extends  throuj 
out  the  hMigth  of  Big  Sarasota  Bay  excepting  in  two  reaches,? 
Sola  Pass  and  Long  Bar,  which  have  a  total  length  of  5,400  feet 
11n'S(»  reaches  the  available  depth  was  4.3  and  3.5  feet,  respectivi 
thr  tidal  range  in  the  bay  is  1.5  feet. 

An  examination  and  survey  ot  the  bay  was  made  in  1889.  The  le; 
thereon,  with  the  i)rqje(.*t  for  improvement,  is  printed  on  i)agel617, 
11,  of  the  iteport  of  the  Chief  of  Engineers  for  1890.    An  appropri 
ot  8.'),000  was  made  in  the  act  a|)proved  September  19,  1890,  for  **i 
proving  Sarasota  l)ay  from  Tami)a  Bay  to  Sarasota,  Fla." 

The  ai)i»roved  ])roje(t  calls  for  the  formation  of  a  continuous  cha 
100  t'(M*t  wide  and  5  tWt  deep  at  mean  low  water  from  Tampa  Bay 
the  town  of  Sarasota,  Fia.,  a  distance  of  21 J  miles. 

OPERATIONS  miKING   THE  FISCAL  YEAR  ENDING  JUNE  30,  1892L': 

The  UnitiHl  States  steam  snag  and  dredge  boat  Snwanee  begun 
tions  on  October  31,  1S91,  and  work  was  continued  until  Februai^i 
ist»i»,  wluMi  the  exhaustion  of  funds  available  necessit^i ted  its  discoi " 
nance.     The  work  was  much  retarded  by  stormy  weather  and 
choking  of  the  pump  dredge  by  large  clams,  some  as  much  as 
inches  in  diameter. 
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Followiug  is  a  statement  of  the  work  aecomplislied : 


Mouth.  • 


1^1. 


OeMcr... 


189-2. 


Saod  re- 
moved. 


LeDt;th 
of  cut. 


1^ 


Culne  yards 
li».8  ' 
1,  l<k>.  5 
1, 452. 1 


1, 075. 3 
500.8 


Feft. 


65 
572 
529 


357 
150 


4.'.i63.5 


1,673 


Wijlth  I  Dfpth 
of  cut    of  cut. 


Feet. 

38 
38 
38 


38 
38 


Feet. 


6 
0 
0 


6 
G 


The  work  has  resulted  iu  Ibrming  a  cut  through  the  slioal  near  Pahna 
Ua  Point  1,673  feet  long  and  36  feet  wide.  l3re<lgiug  was  done  to  a 
fcpth  of  6  feet  to  allow  1  foot  for  back  iiUing.  A  total  of  4,3G;$.5 
cubic  yards  of  sand  (measured  in  place)  were  removed. 

The  cut  requires  to  be  extended  627  feet  to  connect  the  5-foot  contours 
tt  the  shoal. 

8an60t«  Bay  is  in  tBe  coUection  district  of  Tampa,  which  is  the  nearest  port  of 
tttiy.   Nearest  light-house  is  Egmont  Key  Light.    Nearest  fort  is  Fort  Taylor. 

Money  staiemenU 

Jsly  1, 1891.  balance  unexpended ft,  727. 00 

^tt»  30. 1892,  amount  expended  during  fiscal  year 4,  (>(>(>.  7.S 

Jil)l,  1892,  balance  unexpended IK).  27 

want  appropriated  by  act  approved  July  13,  lJ<li2 2, 500.  IM) 

; '  iawimt  available  for  fiscal  year  ending  June  30,  18i)3 2, 500. 27 

(Aiooont  (estimated)  required  for  completion  of  existing  project 10.  OOC).  Oi) 
^ount  that  can  be  profitably  expended  in  fiscal  year  endiiigJ  iinc  :K),  IS!)  1     lu,  (KX).  (K) 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acU  of  1S06  and  1867. 


COMMERCIAI^  STATISTICS,  SARASOTA  BAY,   FLOKIDA,  DURING  YKAK  ENIUXO  DKCK.MHKR 

31,  1891. 

[FumiHhod  by  Mr.  J.  Hamiltou  (rilloHi)ie,  SuraAota,  Fla.] 


Name  of  art  i  do 


(Quantity 


'  r:.>.tiiii;itc(i 

I        VallU:. 


Pertiiu4-n» l«m.s. 

Fuh  and  oyster* Inirn-l-s. 

, boXCM . 


rrviU 


I 


Lvraiii 

Hidfa 

Htftorv.  *ini|i.eU: ;4all«iiirt. 

Lufuti^r,  nui^li   UvX. 

|i;iW«-d frvtJt.M. 

Mt-nhLAiitliM* toiiH. 

VriielAWf* boiert . 

S'l'^rB.— Tbe  Hjih  OJid  oVHtem,  lumber  au«l  frnitH  are  CiilimuttMl  iixirtily,  us  those  an.;  carriiul  tit  and 
fniiii  mt  many  pointo  in  tM  bay  to  or  from  Port  Tampa  or  Mauatoo  Kive'r.  I  am  hutu  that  I  have  uut 
fexa^erated  the  flgunw. 


'J50 

$7.  .'.(»0 

30,  tM)0 

rjo.  tM)i» 

15,  00i> 

:iu,oo(> 

i.mx) 

1,0(10 

10.  01 M) 

8.  OIK) 

54) 

500 

:j,  (mk) 

1.5O0 

15().  (H)l) 

l.S(K) 

100,  (MK) 

1.500 

*J00 

5,000 

10.  000 

!t  OP  TRB  ( 

COM^tltltCIAL  STiTieTlCS,  S 


'  OF  E»<HirEBB8,  tt.  B.  ABHT. 


N..llii.  IlLj.- 
Ruby".'."'..' 


EBtimatod  porccutage  'if  total  Irftile  of  uni^lLlmrLood  carried  by  wntor,  90. 
I'roliublc  inureiwe  orlrwie  wore  tbe  improvumout  coiuiileli-d,  300  jibt  cent 

J,    llAMtLTOK   QlUJCBI 

SaRahota,  Fui.,  Mag  IS,  1.19S. 

The  ttbovB  Btatiatics  ■WBraactoiiiptiniKil  by  tlio  lollowing  letter; 

Sasasota,  >'la.,  Jlfnj  19,  a 
Dear  Siiu  I  diilj  receivoi]  jonrn  of  12tli  limtant.     It  i^vt^  me  mnclj  jilMM 
ftwiiat  iu  eviiry  way  we  can  your  eflbrts  to  reiiorl  eorreclly  i>n  tliis  sMtion. 
I  luk\f:  tkftor  consnltAlJou  with  uthen,  lilleil  op  one  of  yiiar  fornu,  and  Inet 

IlPLOULtU. 

rle.-iH"  ii(it«  that  we  Lave  to  estimate  almost  everything,  as  there  are  so  I 
]>itiiLl3  ol'  iugriiBH  UDiI  egrotw  on  tlie  bay.  For  iuBtAnoe,  Hteamers  call  at  aeven] 
inu  t'"'"^'''  ^"'1  take  offtbe  oatcli  ta  Tampa,  iin  Teeord  tieliig  available  to  ns  oft 
titii^H.     TIk'ii  tbero  are  many  liHliing  ftnil  uyslnr  ve«aelH  In  the  bay. 

Vii'ir  redini  inakee  no  proviaiou  for  Hou<n  of  onr  large  Bhlpmonts.  To  Ki^  \ 
tor  UiMnwe,  tliree  Hohooners  run  from  hert  egalarlf,  carryiug  iisttle,  hogi,  coU 
nuil  jiuIiitoKs.  Ynn  may  estimate  thcae  at  he  t'olIowiiiK  figures:  Cattle,  :M0  I 
li<>j.'s,  '2,(H)(I  bead;  chickuna,  'XOdazmi;  pot-toes,  swMt,  3,000  bushelB. 

JicNiilua  the  veaaelH  named  in  lint  tlieri^  are  a  numlier  of  smaller  hoats,  a] 
every  settler  having  at  least  one,  drawing  ftom  6  inches  to  3  feet. 

Prwaengers  are  sir  iinnertain,  no  (iroiwr  accomuiadatioDB  being  made  for  then 
no renird  being  ki'pt  of  tliem.  thai  I  ilo  not  return  them.     They  are  few  in  nl8 

TniKting  that  oiii'  psidaniitioti  may  bu  of  use,  I  rwuaiii, 
YourB,  very  respctt  fully, 

J.    HaMILTUK  GtLLEBF 

Maj.  .r.  C.  MAtj-ERV, 

Curpa  of  Kngim-ers,  V.  8.  A. 

I 


Og.  'I 

IMPROVEMENT  OF  M.\NATEE  niVEK,  IH^OHIDA. 

Mariat<>e  IHver  liHca  in  tlie  sotitliarn  part  of  Florida  and  flowa 
'westGi'Iy  directi'iti,  emi)tyit]<;  into  Tampa  Bay  ou  its  soiitliern  a] 
For  a  ilisttiuce  of  \'l  miles  from  its  moiitli  it  has  tlie  characteristi 
ati  estuary.  For  10  miles  the  Ht'ttlementa  along  its  banks  toe  al 
conlimiuus.  Tliey  comprise  tin-  towTis  of  Manatee,  Ilentlrix,  Ellei 
I'iiliiiello.  Biaideiitown,  and  i'uluia  Sola.  Oranges  and  vegetable 
niisi'd  ][)  l:irt;e  r|naiifities.  From  the  line  ranges  along  the  npper 
hides,  wool,  and  sliL-e|iskins  tire  exported.  Phosphate  deposits 
^\(■l'.\\  disL'ovei'eil  aiojig  Ihe  river,  Jind  raining  operations  are  being 

ISiliire  improvement,  in  the  estnary  the  general  depth  of  the 
Viiiii'd  Irom  7  to  20  feet.    At  tlie  mouth  there  was  a  long  ehoal  w 
di-plli  of  7  leet.    Between  Palmetto  and  Manatee  there  was  i 
bar  covered  by  from  3  Ut  fl  feet  of  water. 

An  examination  of  Manatee  Kiver,  with  a  view  to  its  imprt 
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was  made  in  1881.  A  reiwrt  thereon,  dated  February  16,  18S2,  with 
plan  of  impn>70rtient,  is  printed  as  jnirt  of  Apjieudix  K  25,  Annual 
BqjortoftheChiefof  Engineers  for  1882. 

PROJErx  OF  IMPROVEMENT. 

Tlienri<riiial  i)rojeet  had  for  its  object  to  form  a  channel  l(K>fe(»t  wide 
•ad  13  fet-t  deep  at  mean  low  water  from  Tainim  Hay  to  Shaw  and  M<f- 
Seil  |M>ints,  a  (listance  of  about  4  milen.  The  avaihible  deptli  befoie 
i»pri»veiiieiit  was  7  feet. 
SiiHf  the  ori;rinal  projciet  was  ado])ted  railroad  and  steamship  lines 
.  bve  I>e<'n  estaldished,  which  make  Tampa  the  distributing  j)oint  for 
tfce  neijrhhoring  jM»rtion  of  Florida.  Ac<:ordingly,  it  was  ilecidexl  to 
i»>«lifvtlie  project  for  the  improvement  of  Manatee  Kiver,  so  as  to 
«r*fl  nptlie  entire  lower  river  to  light-draft  boats  whieli  would  connect 
'iththi*  transportation  lines  centering  at  Tampa.  The  jiniject  as  mod 
'  ifiwiialls  for  the  formation  of  a  channel  KK)  feet  wide  and  S  feet  deep 
*t  mean  low  water  from  Tampa  Bay  to  Manatee.  The  inhabitants  of 
tfcewmntry  bordering  the  Manatee  desire  the  c<uii]»letion  of  the  origi- 
ul  pmjw-t. 

OPERATIONS  PRIOR  TO  JUNE  30,  1801. 

Wk  lias  bei'U  carried  on  undt»r  three  appro])riations,  viz: 

^K^v-il  August  2,  1882 .^12.  OOo 

Aflajiprnvt-d  Aii;;ust  5.  l><8l>,  unotiiifiit  of 11. (nK) 

A"pa*^'-«1  Aiigu>t  11,  ISSS r>.OiH) 

Actaitj.m\>a  S«-pt<'iiib<T  19,  ISiH) GJhhj 

Total 31JHHJ 

Vith  the  approiniations  of  ISS^.  issii,  and  1S.SS  a  tlredged  cut  \v;is 
*^leaiTi>ss  the  bar  at  the  month  of  tlie  river,  and  a  riiannel  lo.")  iWi 
*ide  and  S  fe«»t  deep  at  low  water  was  dredged  through  the  shoal  be 
^^u  Manatee  and  liraidentown.     Part  of  the  ai)prf»priation  of  ls.s«; 
^astxiH-nded  in  nniking  a  survey  of  the  river.     A  report  tiiereon,  t<» 
Wb^r  with  a  map  of  the  river,  will  be  found  on  pagi»  1100,  l{e]K)rt  of 
;  ttcCbief  of  Engineers  for  1888. 

Thf  appro] >riation  of  §0,000  made  in  the  act  a]>proved  September  lf>, 
J**),  is  still  available.  A  channel  8  feet  de4»p  already  exists  1  Vom  T;i m | m 
%t4)  Manatee.  Any  further  deepening  of  this  channel  sliouhl  lie 
kf/riin  at  the  bar  at  the  mouth.  The  amount  available  would  be  barelv 
efficient  to  make  a  very  narrow  cut  12  feet  deep  a<*ross  the  bai-.  It  is 
dMibtful  if  an  uni)n»t<*ctc*d  dredged  cut  of  any  width  could  be  main- 
lined there,  and  it  is  fpiite  certain  that  money  expended  on  a  narrow 
vt  would  give  no  useful  results. 

On  Jane  18  and  19  an  examination  was  made  of  the  <mter  bar  and  of 
fie  bulkhead  l>ing  in  the  mouth  of  the  river  betwecMi  Sne;nl  ami 
haws  points.  It  was  found  that  an  available  channel  depth  of  at  least 
feet  already  exists  on  the  outer  bar,  and  that  a  cut  tinou^li  tlie  iailk- 
^*ad  alwive  referred  to  can  be  so  located  that  advantage  ran  be  taken 
the  direction  of  the  cuiTeiits,  so  that  its  i>ermanenee  would  be  irascm- 
♦Iv  assureil.  The  steanib«>atmen  are  very  anxious  to  have  the  rut 
a4le,  as  it  would  materially  shorten  and  straighten  the  channel  and 
Old  the  necessity  of  crossing  a  hmg  stret4'h  of  water  having  a  depth 
only  h  feet. 
It  Ls  proiiosed  to  eziiend  the  money  available  in  dredging  a  channel 


V 


138C       REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  ».  ARlfY. 

m 

tbroiigh  this  bulkhead  to  sucU  a  wultli  as  the  available  funds  will  x)ennit,| 
limiting  the  depth,  for  the  present,  to  that  available  t>u  the  outer  bar. 

Maniiteo  River  is  in  tho  colleotion  district  of  Tampa.  Tampa  is  the  nearest  nor- 
of  eutry.  Nearest  light-house  is  Egmont  Key  Light;  nearest  fort  is  Fort  TayloKr 
Fla. 

Mo)iey  statsment 

July  1,  1891,  balance  unexpendixl 10,118.0 

June  30,  181)2,  auiouut  exptiude<l  during  liscal  yt-ar 96. 

July  1,  1892,  balance  uuexpemlod 6,021, 

July  1,  1892,  outstanding  lialiilities 4ft. 

July  1,  1892,  balance  available 5,  975l 

Amount  appropriated  by  act  ai>proved  J uly  13,  l«iH* 6^  000. 

Amount  available  for  fiscal  your  ending  June  30,  18i>:^ 11, 915. 

{Amount  (ostimatud)  rocpiirod  for  completion  of  existing  iinijot't 33, 000.0^ 
Amount  tliat  can  be  profitably  expended  in  fiHcal  yoar  tending  J uue 30, 1891    15,000.0^ 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  186G  and  18G7. 


O  ID. 
IMPROVEMENT  OF  TAMPA  BAY,  FLORIDA. 

Tanii>a  lUiy  is  a  large  indentation  in  the  Gulf  eoast  of  Florida^ 
an  average  width  of  from  6  to  7  miles,  and  a  length,  including  Hillsl 
and  Ohl  Tampa  bays,  into  which  its  inner  end  is  divided,  of  35 
Across  tlie  bar  and  up  to  the  point  of  division,  a  distance  of  25 
the  channel  has  a  depth  of  from  20  to  38  feet. 

Old  Tampa  Buy,  the  northwestern  division,  is  about  10  nu'les 
with  an  average  widtli  of  5 J  miles.  Near  its  mouth  there  is  a  chi 
dei)th  of  over  L'O  feet  of  water.  A  depth  of  10  to  12  feet  extends  to 
head,  Uillshoro  Bay  ha«  an  average  width  of  5  miles,  with  depth 
ing  from  10  feet  at  tin*,  mouth  to  8  feet  near  the  head.  Flats  with 
water  depths  of  from  1  to  5  feet,  varying  in  width  firom  one-quarter 
1  mile,  surround  the  entire  body  of  water. 

Its  principal  tributary  is  the  Manatee  liiver.  The  principal  town 
Tam])a,  lying  at  the  mouth  of  the  Hillsboro  River,  at  the  head  off 
llillsboro  Bay,  but  se])arated  fj'om  the  deep  water  of  the  bay  hj\ 
broa<l  Hat,  through  which  runs  a  narrow  channel  formed  b}'^  the 
of  the  llillsboro  Eiver.  Through  this,  before  improvement^ 
drawing  8  feet  of  water  were  able  to  reach  Tampa  only  by  taking  adi 
ta<:e  of  high  tides.  The  I'^lorida  Central  and  Peninsular  Bailroad 
its  terminus  at  Tami)a. 

The  {South  Florida  Bailway  now  has  its  terminus  at  Port  Tamp%: 
the  mouth  of  Old  Taini)a  Bay,  where  it  makes  connection  with 
sliii)  lines  for  Key  West,  Havana,  Mobile,  and  Central  American 
Port  Tam])a  is  about  Di  miles  from  Tiimpa,  with  which  city  it  18 
n<H*ted  l)y  the  railway,  and  lor  which  it  is  the  deep-water  i)orti 

An  examination  of  Tam]>a  Bay,  with  a  view  to  its  improvement 
made  in  1S79.    A  report  thereon,  dated  August  25,  1879,  with  a 
of  improvement,  is  printed  as  Appendix  J  18  to  the  report  of  the 
of  KniiineiU'S  for  1879. 
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r^FOBilEB   PRpJBCT  OF  IMPBOTmiEHT, 

Tlip  Iraprnvemeat  proposed  vas  to  deepm  and  widen  the  otiaDnel 
friiDi  T;iitip:i  to  the  h^y,  a  distaiic«  of  5|  miles,  by  dredging  aud  rock 
-.niv.it  loii.  so  lUi  to  give  a  dear  depth  of  9  feet  at  mean  lo\r  water  and 
viiltii  ill  Ihu  river  of  200  feet  and  in  tiie  bay  o£  ISO  feet. 

OPBBATIOnS  PBIOR  TO  JUNE  30,  18S8. 

[  Work  w»3  done  by  oontract  nnder  the  following  appropriations: 

ct  approved — 

'-      ■■   --                                          #10,000 

10,000 

BwtpMM<IAiiff<ut2,  UJli2 20,000 

V  Ml  mpro  ved — 

rjily6,18*4 30,000 

';AqgiiBt6.1886 10^000 

limrt  11,  laSS r 25,000 

*-' — •--tflB,  18» 2B,000 

-  iWl .-. 130,000 

«  work  oonsLsted  entirely  of  drodgiug  and  rock  uxcavation,  and 
' 'A  over  a  length  of  8,200  feet,  jnaking  a  cut  varying  in  width 
B  feet  in  the  river  to  00  feet  in  the  hny.  In  the  bay  it  has  been 
^filled  by  cross  tidal  currents.  On  June  30, 1887,  it  had  a  depth 
jr  the  center  line  of  fix>m  8.3  to  9  feet.  Tb«  depth  in  the  bay  be- 
Itiie  ooter  extremity  of  the  cat  is  7  feet.  The  estimated  cost  of 
~*  "   s  the  dredged  cbamiel  called  for  by  this  project  is  t63,000. 

MODIFIED  PEOJBOT. 

B  1888  the  project  was  cbaiig«<l.    It  now  contemplat*^  the  forma- 
f  a  channel  8  feet  deop  in  Uill^tbom  B:iy  aud  Jlillsboro  liivor  to 
^  of  Tampa,  and  the  formatiou  of  a  eliniiiiel  200  feet  wide  and  20 
ft  de^  at  mean  low  water  from  tUe  outer  bsir  to  Port  Tampa. 

»  estimated  cont  of  the  revised  project  wiiri  !960,OO0.    Two  appro- 
I  have  been  uiudc  in  the  acts  of  1888  and  1800,  aggregating 


OPEEATIONS   PKlOtt  TO  JltNE  .'Jit,  ISOl. 

itioos  were  carried  on  unJor  a  contract  with  Mr.  D.  G.  Ainblor, 

March  22,  1889.    The  coiitratt  was  couiplcted  March  28,  1801. 

J  the  entire  contract  63,459  cubic  jiirds of  sand,  shell,  mid  silt 

removed  from  the  lower  bulkliead  (that  at  the  entnuice  U>  Old 

Bay)  and  12,058  cubic  yards  from  the  upper  bulkhead  (iiciir 

aipa).    When  work  waa  suspended  the  cut  at  the  eutraiiceh;nl 

low-water  depth  of  20  feet  aud  a  width  of  115  feet  for  cue-half 

_tb,  and  of  100  feet  for  the  remaining  distance,  with  an  aiiditioual 

of  75  feet  the  entire  length,  having  a  mean  low-wator  depth  of  10 

n»e  upper  cut  waa  150  feet  wide,  with  a  mid-channel  dei>th  of 

feet.     The  tidal  range  is  1.5  teet. 

k  ruMitvOTof  the  Hillsboro  Bay  Channel  wivs  made  in  January,  1801, 

Vr.  J.  H.  Bacon,  assistiiut  engineer.     His  estiuuvte  of  the  eost  of 

plettng  an  S-foot  channel  150  feet  wide  to  Tampa  is  9;}:t,000. 

g  1^^  11^  1801,  proposals  for  continuing  drailging  operations  and 

the  outs  in  Old  Tampa  and  Hillsboro  bays,  under  the  appro- 
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Iffiatioii  of  Sejitemher  li),  1890,  were  oi)ene(I  after  due'jidv^ertiseinef 
A  coiitriu:t  t'cii'  the  work  at  2r)  coiits  per  cubic  yard  was  made  witli  tl 
Alabama  l>rti(l{;iii;;  and  Jetty  Oompany,  Trbich  was  approved  by  tl 
Obicf  of  Kugiiieei'H,  June  11,  1801. 

OPBRATIONS  DUB1K»  FISCAL  YBAB  ENDING  JITKB  30,  1893. 

l>rctl};iii(;  under  the  contraet  with  the  Alabama  Dredgiu^r  and  Jettj 
Company  was  bt'guu  in  Old  Tampa  Bay  Doccmber  19,  and  contiiiiiei 
until  May  12,  when  the  (-hitiiiud  <;alled  for  by  the  project  was  completed 
Twfuty-tbreo  tliousand  six  biindre<l  and  seventy  cubic  yards  vm 
n^move<l  from  the  lower  bulkhead  and  7,921  cubic  yui'ds  troin  the  uppa 
bnlklifad,  a  total  under  that  coutraet  of  31,591  cubiu  yards.  Siiui 
conimciicenient  of  work  ilSiOIiO  i-ubic,  yards  luive  been  i-emoved  Itm 
the  lower  bidkbi-ad  and  19,979  cubic  yai'ds  from  the  ai»per  bulkhead,! 
lotal  of  1].'>,(K'9  cubic  yards. 

l>i'e<lKiii)i:  miller  the  :ianie  c^nitract  wan  bp.<nin  iu  Ilillsboro  Bayoi 
A|iiil  7,  and  atill  continues.  ITp  to  ■June  'Mt,  111,073,;;  cubic  yards  hid 
been  dredgod,  inakiug  the  channel  tbrougbout  tbe  entire  distaiM 
between  tlm  Sibot  contours  8  to  9  foet  deep,  and  of  a  least  wicltli  of  71 
feet.  In  the  bend  near  Spaniuli  Towu  I'oiut  the  width  has  ben 
itic.reitsed  to  lO'i  fwL 

The  divdgiug  in  IMIIsIku-o  IJay  will  probably  be  completed  iu  Angai^ 
1892. 

Tiim]>n  IViyis  in  t1i>>rol1i><'linii  ilintrict  orTaiiiivi.n-liidiiM  thsnoarpslpiirtofcnt?. 
Ni-ai'Mt  li;:lit-liiiiiiii!  iu  l':<;iii<i:it  Ki'y  Li^lit.     Nntri'iit  tiirt  ia  fort  Taylur,  Fla. 

jl/fMwy  niatemeHt. 

July  l.lfKll.lialnniP  mioxiiciiiloil $34,81 

''  "  vljl),  IHrJfniiKiniit  vxtM'iiilutl  ilnriii);  liwitL  ycnr 14,8 

July  1,1802,  l>alnm-i>nnpxiiMiiU«l UXfll 

.liily  l.lStl'J,i>iitHt:ilKlill;;tlilliilil<tw *r..327,r" 

July  1,  INU,  iimuinit  R»viT«il  liy  iim-<iiii|ilHi:<I  loiiti-iiits 4,<)K).i 

.Iiiryl.lHOiliniiniPi'jivniliililo - 

Aiiiumil  ii)itmi|ir!;iti'il  li.v  iii't  »]i|iriivi'il  July  lit.  IJfl'J 

iV!iiliLl)li>futllMc:.lyi.iirwi.liti^'Jiim-30.  lNit3 K^K 
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hftdiiition  U»  tln.^  :iliovi;  tlu>n'  avciv  (i  Hiiiall  6t«*aiut'rs,  jivor:i;;in^  120  tonw  i.»:if!i.  ami 
faiiof^fntui  3.0  tu  4  !i-ct  of  AraU*r;  3^1  fiUHM^rn  shiaiiiHliipN,  aviTagini:  l,:i<K)  tons,  niul 
faviug  from  16  to  2*)  fret  of  \vat<ir;  3s  foivijrn  sailiii;;  wsHfls,  avera«iiii;^^  7r»0  inns, 
■ddnviii*^  from  !i  to  16  foot  of  water;  130  coaetfrs.  aM.^rap:in«j:  10  tons,  and  diaw- 
hgfTuni2  to  1  U'vt  of  wator,  and  122  Hpouj^vrs,  averaging  4  tons,  and  drawing  from 
ttoSfwt  of  water. 

Eftimatcnl  duihImt  of  ])a8Hcn^rrr{,  75.000. 

Mmati^l  pi'Ti'fntaj:*'  of  total  trado  of  nci^liborliood  farricd  l»y  water,  50. 

Es(imiit«<l  iiH-roafM*  of  tradu  were  llie  iuiprovt'UU'ut  coiii|dftod,  2r»  pt-r  rent. 

Eeip«L'tfuUy  submitted. 

Olio  Uii:, 


O  iz. 

IMPROVEMENT  OF  WITHI.ACOOCHEE  RIVER,  FLORIDA. 

Tbi?  Witlilacooehee  Kiver  rises  not  f\ir  from  Kissimmoe,  soulli  oCtlio 
center  of  the  peniiisiilii  of  Florida,  and  liowiii^  uortli  and  west  rearhrs 
theCriilf  of  Mexico  at  a  i)oiiit  abotit  liO  miles  southeast  of  Cedar  Krys. 
Itha-s  a  total  leiijxth  of  120  miles,  remberton  Ferry,  made  th(^  prfsmt 
bead  of  navigation  b}'  the  railroad  trestle  bridge  of  the  Sontli  Florida 
Kailrosid.  is  77  miles  from  the  mouth.  The  roads  of  tht*  Florida  I  Jail - 
vayaiid  Navigati^m  Company  and  of  the  Silver  Springs,  Ocala  and 
Gidf  Bailniad  Comiiany  toaeli  the  river  at  Pauasofflvee  and  Diimiellon, 
Kesiiectively  57  and  31  miles  ti'om  the  mouth.  The  ecmntry  bordering 
the  river  c^msi.sta  mainly  of  line  hummock  land  and  eypress  swamps. 
Lar<|;e  nuautities  of  fruits  and  vegetables  are  grown  and  the  eountry  is 
fast  being  settled.  Extensive  deposits  of  phosphates  have  been  dis- 
eovered  along  the  lower  river. 

The  absence  of  good  wagon  roa<ls  and  of  parallel  railroads  greatly 
ioc'ieases  the  importiince  of  the  Withlaeoochee  Kiver  as  a  means  of 
eommunication  and  transpoitatiou. 

Before  improvement,  this  river  was  so  badly  ol)strueted  that  no  reg- 
ular navigation  was  possible,  and  the  river  was  used  only  for  raiting 
cedar  logs  or  for  an  occasional  push  boat.  The  obstnulions  eonsisted 
of  ledges  of  limestone  rock,  sand  bars,  snags,  and  overhanging  trres. 
At  certain  ]N>ints  the  river  expands  in  broad,  marshy  lakes  an<l  cyprrss 
Siramps,  in  which  there  is  no  clearly  delined  channel.  The  general 
de'pth  was  from  1 1<)  7.5  feet,  with  a  width  of  from  75  to  ISO  tet-t. 

Ojienitions  for  the  imi>rovement  of  tliis  river  have  be<'n  earriod  ou 
in  ai'ei)rdanc45  with  the  project  submitted  to  the  Chirf  (d'  Knj:inrers  in 
1870  bv  the  oflicer  then  in  charge,  and  published  as  part  of  Appendix 
E  Id  to  the  Annual  lieport  of  the  Chief  of  Engineers  for  1S80. 
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rUClJhX'T   op  IMI-BOVEMKNT 

The  project  adopted  is  Ui  improve  tlie  river  by  the  r^tnovalof  j 
OTerh»ngiiig  tveen,  »ud  looKe  roiAcs,  and  the  det^pniiing  of  BOEOfil 
worst  (ihoala  and  a  bar  at  the  moutJi  of  the  river,  anatt  to  nnkblA 
drawing  2  feet  to  navigate  tlie  river  during  about  oue-half  the  y 
the  nioatli  to  Ilays  Ferry,  a  distance  of  71  Riilen.  In  1880  thejl 
was  uiodilied  to  permit  tlie  improvement  to  be  t-ontbiued  oB  t&rtk 
bertou  Ferry,  6  milCH  from  Hays  Feny. 

OPKltATlONS  PHIOB   Td  JUNE  30,  189J. 

Work  WU8  carried  on  uuder  the  foUowiug  nitpittpruttions: 
Br  art  npproved— 

Murnh3,  I8SI 

July  5,  1881 :., 

August  G,  1886 


'l"B"'"'  "I  '"™ 

By»i't]uuwedAnRi>st  11,  1888 

By  sot  ni'provod  St-pteinlier  19,  1890  . . 


ToUl ^ 

The  work  wae  done  partly  by  hired  labor  and  pnrUy  by  coU 
Tho  entire  river  fi-om  the  mouth  to  ]'cnibort<in  Ferry  was  gone  ovi 
the  worrtt  obstructions  were  removed. 

At  the  close  of  operations  the  cliaunol  (railed  for  by  the  projec 
been  formed  Iwtween  Pemherton  Ferry  and  DunnoJlon,  though  . 
are  still  obstnictions  which  must  be  removed  Iw'fore  navigation  « 
Between  Dnnnellon  and  tho  mouth  are  two  dangerous  rock  ledgetl 
many  overhanging  treee  which  require  rciuoval. 

Tlie  services  of  the  snag  boat  Smcanee  not  having  been  avails 
account  of  her  work  on  the  Culoosahatchee  and  Suwunce  rivws,  ' 
were  no  operations  during  the  fiscal  year  ending  .Inne  30, 1 

OPERATIONS  DURING  FISCAL   YEAR  ESDING  JUKE  30,  1892.j| 

Tlie  snag  boat  Siiwanfe  anived  at  the  mouth  of  the  rivi 
23.  On  account  of  the  extraordinary  low  stage  of  tlie  river  the  j 
could  not  go  fartlier  up  than  about  18  niiles  below  Duniiellon. 
amiuatiou  of  the  entire  river  was  made,  the  low  etiigc  of  water  g 
a  very  favorable  opportunity.  It  was  decided  to  lay  up  the  snagfl 
lit  out  a  party  troni  the  crew,  and  proceed  with  the  work  of  b^  ' 
the  shoals,  removing  rock,  aud  building  training  walls  with  the  d 
Tlie  work  of  Irapiovement  has  extended  throughout  the  entire  I, 
from  Pemberton  Ferry  to  the  mouth,  and  the  chanuel  called  for  by  i 
project  18  nearly  completed. 

iSuring  the  progre^  of  the  work  79  snags  and  10  overhanging  6c 
were  removed,  ifl5  cubic  yards  of  rock  were  blasted,  and  296  ta 
yards  of  rock  removed  from  the  channel,  and  128  linear  feet  of  d^ 
were  built.  J 

The  growing  commercial  importance  of  the  Witilacoochee  fiiver  Ij 
rants  a  more  extended  plan  of  improvement,  and  1  would  renevj 
recommendations  made  in  the  Annual  Eeports  for  1S87  and  18^" 
the  project  be  modified  so  as  to  provide  for  navigation  dnring  i> 
tire  year  over  those  portions  of  the  river  between  Pemberton  Fe 
t'oltoii  Grove,  and  between  Morrison  Landing  aud  the  moiit! 
excepted  reach  is  a  broad,  marshy  lake,  through  which  a  lo' 
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BelflMild  be  formed  and  maintained  only  by  dredging,  to  the  det- 
Bt  «f  ibe  riFer  abova 

•estjouited  oost  of  this  extension  of  the  project  is  $22,4(H).  Oiico- 
ri  tbe  channel  can  be  maintaiucMl  at  an  annual  exponditiuv  not 
&|^|80D.  In  these  rivers  a  channel  is  only  kept  open  by  <*on- 
iftL  An  nnosed  channel  is  soon  rendered  permanently  unfit  for 
itioD  withoat  expensive  work  by  the  dams  and  bars  formed  by 
vd  aocamnlation  of  driftwood  and  water  weeds,  so  that  a  com- 
peoiDg  oi  the  river  for  navigation  throughout  the  year  is  in  the 
oi  economy,  apart  from  the  commercial  iulvantages  gaineil. 

:x)Ochee  River  is  in  the  coHection  district  of  8t.  Mark  a,  Fla.,  of  >%iiirli 
rsii  the  nearest  port  of  entry.  Nearest  ligbt-huiiso.  Cedar  Keys  Light; 
rt  1%  Fort  Marion,  Fla. 

Money  statement. 

U  halance  nncxpended $6,040. 17 

1891;  amonnt  refunded  by  laud-grant  railn»ad 3. 57 

6,(M:i.71 
92,  amount  exi>ended  during  fiscal  y«ar IH,  1!»3. <m) 

2.  lialanoe  nni.*xppnd<»d 2,  K"'»0. 7 1 

*,  out«tan«liiiK  liabilities HVJ.li 

If  balance  available 2,0t<8. 00 


COMMERCIAL  STATISTICS. 


of  Withlacooche  River,  Florida,  during  the  yvar  niditig  December  31,  Ifi^'l. 


Articles. 


(iplArt         EAtilllAt«-«l 


<^tf 


— tonn.. 
...boxes.. 
.bunheU. 
.niim1>er. 
■  i;alluii8. 
fe«t. 


...tons. 
..b«>xes. 
— tons, 
-barrwls . 


toniiiiKc  1 

500 

500 

30,0(K) 

1.500 

20,000 

600 

200 

2 

2,000 

12 

2, 502,  WH) 

1       25, 0tK> 

2,00() 

1        2,0<»0 

3.000 

1            150 

75.0<X) 

i      75, 000 

2,  (MM) 

1            2U0 

Oil,  iiKl 

ir»,  iK)<j 

1)1(1 

l.«"M) 

ir».  coo 

in.  (KMi 

0.  OihJ 

4.'.«».  (MH) 

111.  «MMJ 


,!      11)4. 'JW  . 


r><?7,  \ou 


Vc»»el. 


ChanirtJT. 


',,,  r>r:ift  of 


1      Tttu». 
Screw  pruiM-Uor. . .  10 


Ft(t. 


'H 


m  innn  -  amount  received  from  same,  $250. 

r m-rrMitaice  of  total  trade  of  neighborhood  carried  l.v  vfixWi,  10. 

'  increase  of  trade  were  the  improvement  completed,  100  per  cout. 


IMPHOVEMENT  OF  IIARBOII  AT  CEDAR  KEYS,  FLORIDA. 

The  harbor  at  Cedar  Keys  is  the  most  uorthern  ImrlHir  on  the 
Biilt^  of  th«  ptMiiitfiuhi  of  Florida.  It  is  fornu'd  by  th«  tidiil  cha 
between  a  grtmp  of  small  iRlanda  or  keys, of  wMchWiiy  Key,on^ 
i«  situated  the  tow-n  of  Cedar  Keys,  is  tlio  largest.  Cedar  Keys  i 
terniiauH  of  the  ceutral  diviaion  of  the  Floridn  Central  luid  I'eiU; 
Kiiilway,  Its  principal  hnsiuess  is  in  eedar  lumber,  though  it 
fortiiH  a  distributuiK  jwint  for  .supplies  ami  general  UHTchandise  I 
area  to  the  north  aud  south. 

Au  examination  ol'  the  harbor  with  a  view  h>  its  imi)roveiiienl 
made  in  November,  IS83.  A  report  then«tn,  ttigether  with  a  plj 
improvement,  was  printed  iis  Appendix  N  30  to  the  report  of  thet 
of  Engineers  for  1884. 

PBttiTECT   OF  I  tPEOVBMBNT. 

The  approved  project,  as  there  deseribed,  is  as  follows;  To  obt 
channel  21K)  feet  wicle  and  with  a  1  >a»t  depth  of  10£  feet  from  ( 
Keys  to  the  Gulf  of  Mexico.  A  pth  of  itj  feet  formerly  exist) 
this  uhannel.  The  depth  is  Ituiii  by  the  exit<tcnce  of  beds  of 
under  the  entire  channel  from  (I  o  12J  feet  helow  mean  low  n 
water,  which  could  only  be  remove^  it  greater  expense  than  tiiept 
and  pro3i)ectiTe  commerce  of  the  )>ort  would  seem  to  warrtmL 
estimated  cost  of  completing  this  project  is  $40,500. 

OiieratioiiM  have  been  carried  on  under  the  following  approprial 
viz:  * 

Act  of— 

July  5, 1884 

AugiiBt  5,  1886 

Aujinst  11,  im* 

Scpteiulior  19,  1890 

Total 

The  appro priation  in  the  act  approved  September  19, 1890,  was 
in  the  following  terms: 

Improviiijr  liiirlmr  at  Cnlar  Koyn,  Klii. ;  Continniii);  iiuprovoiiient,  $2,500,  a  j 
wtiicn  may  lie  6s:poiidi:d  al  Dcrciulc  Island  Gap  ua  tliB  iusidc  i-liauiiel  flrom  Su 

OPERATIONS   PRIOR  TO  JUNE  30,  1891. 

Between  1872  and  1881  cuts  200  feet  wide  and  llj  feet  deep 
made  througli  the  middle  ground  and  through  the  outer  bar.  I 
the  appropriation  of  1884  a  cut  12  feet  deep,  partly  through  rock 
started  nejir  Buoy  No.  12.  It  was  never  completed,  owing  to  ti 
haiistion  of  the  approi)riation.  The  appropriation  of  1886  was  eip« 
in  reopening  the  cut  through  the  middle  ground,  giving  it  a  di« 
as  nearly  as  possible  coincident  with  the  direction  of  the  tidal  cm; 
It  was  made  7(»  feet  wide  and  lOJ  feet  deep.  The  appropriat 
18S8  was  expended  in  widening  the  same  cut  to  200  feet  en 
tlirougli  the  middle  ground,  with  a  least  depth  of  9}  feet,  63 
for  a  width  of  60  feet  along  the  east  side,  where  it  ia  10  feet 
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OPEBATIONS  DURING  FISCAL  YEAK  ENDING  JINK  ;»(),  l.Sl>2. 

TIi(Mrork  of  dredjrin^  tliron^li  the  oysfor  bars  in  tlie  vicinity  oT  Dit 
rick  Gap,  or  the  inside  iiassa^o  between  the  mouth  (»f  th<^  Su\\ane(» 
ffivwaml  Cedar  Keys,  under  tiie  ui4)roj>riation(»t*8ei)tenibrr  1!»,  hSIM), 
»Ml)epiii  by  the  United  States  steam  sna«^  and  dre<i^^(»  boat  Smninei' 
onAngiistll,  1801,  and  ceased,  owtn^  to  the  exhaustion  of  fumls,  on 
September  18, 1891 ;  3,962  cubic  yards  were  dredjre<l. 

The a^';,ne{rate  length  of  the  cuts  at  this  phice  is  I,19G  fec^t.  The 
tidtbis  374  feet  and  the  depth  0  feet  at  mean  h»w  water.  Three  iiun- 
W  and  ninety-eifrht  cubic  yards  of  sand  and  oyster  shells  were 
iid^ed  at  the  crib  stake  at  the  East  Pass,  mouth  of  tht»  Snwamu' 
Ever^reinovinjJT  a  small  shoal  at  that  place.  A  cut  was  nia<l«*  ^ISU  Iret 
lwi{f.and  75  feet  wide  for  107  feet  of  its  len«rth  and  37^  teet  \Nid«'  lor 
4t  remainder  of  the  distance.  The  depth  was  J.j  feet  at  mean  hjw 
'^aier.  Seventeen  channel  stakes,  c^msistin^  of  palmetto  jiiles,  wei  e 
phcwlin  the  passage.  A  three  pile  beacon  was  erected  at  tiie  south 
WMlof  the  cut  between  Cedar  Keys  and  l)ei)ot  Key.  A  simihir  bea«'on 
^asostablished  at  the  northeast  end  of  the  cut  in  Cellar  Keys  Harbor. 
The  commercial  imi)ortance  of  Cedar  Keys  has  steadily  de<*lined  lor 
•wne years.  About  the  only  water  traflic  tliat  it  has  now  is  carrieti  in 
'•O' liffht-draft  vessels,  for  whi«*h  the  harbor  in  its  present  condition 
tfonls ample  facibties.  I  am  unable  to  discover  that:  there  is  any  im- 
mediate pmsi>ect  of  an  increase  in  the  commerce  ot  tiiis  ])ort,  and  am 
*^theoi»inion  that  the  improvement  there  should  be  discontinued  until 
?tt incrciised  commerce,  actual  or  fairly  prospective,  makes  the  further 
^provement  necessary. 

CHfliirKf-rs  is  in  tbo  cnUt^ctioii  district  of  St.   Marks,  of  which  C'l-dar  Krvs  i^  iho 
**l<inart«rs.    Nean.-st  li{Luht-hi»nsr,  (Vdjir  Kcya  Li^ht;  nearest  lort  is  I'orfMaiion. 

Money  statement. 

•'lifl.  l«f.»l,  b.ilanrp  nDCN'iMMiilcd  fi'.  Il7.<»s 

^ibt  :tf».  istrj.  amount  itxpi-nilfd  during  fiscal  yt-ar 1 .  !•  1 1 .  1 7 

July  1 ,  lh^2,  halanco  niiexpendecl lm C.  im 

(AmniiDT  Ce>tinia1«d)  required  for  cnniplotion  of  exist in.i;  proji-ri  ll,oi.M).(i() 

<  Snhmilt^t^l  in  rompliaiiee  witli  rcqiiiruniiMits  of  sietion^^  'J  of  ri\«r  and 
(    harhor  acM  of  itfOG  and  18i>7. 


O  13. 

IMPKOVINC;  St'WANKK  KIVKK,  rj.OKIDA. 

The  Snwanee  River  rises  in  the  southern  part  of  (lecir^ia.  near  tlie 
!>ketinf»kee  Swamp,  and,  tlowinp:  in  a  ;»en<'ral  southi'ily  dir«'cti<»ikeiiii»- 
iifft  into  the  Gulf  of  Mexico  a  few  miles  noith  of  Cedar  Keys.  The. 
[wirtion  exanuned  with  a  view  to  its  improvement  extends  from  Klla- 
till**  to  the  mouth.  The  country  adjacent  is  w<'ll  wooded,  and  the  rliief 
^rade  is*  in  pine,  cypress,  and  ce<lar  timber,  cotton,  sirtip,  the  n)inor 
arm  products,  and  njival  stores.  Beds  of  i)hos])hate  rock  hav<?  been 
!Ls«'overed  ah>n<:^  the  upper  river. 

Previous  to  tlie  improvement  the  obstnu-tions  in  the  portion  of  the 
iver  under  improvement  consisted  principally  of  shoals,  comj)osed  of 

KNU  92- 
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8oft  uiistrat  iti<Ml  limestone  mixoU  with  (lint,  extending  either  partly  oi 
entirc^ly  avross  the  river,  in  some  instances  covered  with  shallow  de 
posits  of  siiiKl  and  in  others  bare.  The  channels  iuu'OSH  these  shoak 
were  oi'tvn  narrow  and  very  crooke.<l  and  their  depths  at  eztronie  low 
watrr  varied  from  15  inrhes  to  3  feet.  At  other  ] daces  larjs:e  isolated 
limestone  bowhlers  in  the  channel  were  constant  sources  of  danger  to 
naviiiation. 

An  examination  of  this  river  with  a  view  to  its  improvement  waH 
made  in  I87l».     A  report  tiierer>n  dated  Anj^ust  2f),  1870,  with  a  plan  of 
improvement,  is  ])rinted  as  Apiwrnlix  J  36,  JReport  of  the  Chief  of  En- 
gineers for  1871). 

PROJECT  OF   IMPROVKMENT. 

The  proposed  imi>rovement  consists  in  <leepening  the  bar  at  tlie  ' 
])asses  by  dred^jing,  the  removal  of  snags  and  overhanging  trees  aloig:^ 
the  river,  and  deepening  and  improving  the  channel  at  various  placei  ] 
by  the  removal  of  rocks  and  snags,  and  constructifm  of  dams,  so  as  to  ^ 
sfraigliten,  widen,  an<l  dee]»en  the  channel.  The  depth  to  be  obtaiiwd  r 
is  5  feet  through  the  bars  at  the  passes  for  a  width  of  150  feet  andi^] 
the  river  as  far  as  New  Ibanford,  a  distance  of  8(^  miles.  From  therti 
to  Hllaville,  a  distance  of  rA)  miles,  the  dex)th  is  to  bo  4  feet  and  M 
width  0(>  feet. 

OPERATIONS   PRIOR  TO  JXTNE  tSO,   1801. 

Work  was  done  un<ler  the  following  appropriations: 

l\\  ju't  apprnvctl — 

,)\mv  11,  1SS<) $!i.l 

March  !{,  ISSl 3,( 

\^y  art  passcil  Aii;;n«t  *J,  If^X'J 5^< 

Uv  act.  appro  veil — 

July  5,  1SH4 5.i 

An-;iist  n,  IJSSi; 5,( 

liy  art  passc.l  An^nisl    11,  ISSS 15,1 

iJy  act.  approviMl  ScpU'iulwr  IM,  \S\H) 3,( 

Tt.tal 41,1 

Ten  tlionsand  dolhirs  of  the  ai)proj>riation  of  Angust  11,  1888,  wi 
expended  in  th<^  constrm'tion  of  a  steam  snag  boat  with  dredging 
]»ih*  ilri  ving  machinery,  for  use  on  the  rivers  of  the  west  coa^t  of  Floril 
Tiie  total  amount  appropriate<l  for  work  on  the  river  is  $31,000. 

( )peratioiis  under  the  aj)i)ropriation8  of  1880, 1881, 1882,  audl8S4( 
sisted  entirely  in  dredging  across  the  Suwauee  Basin  at  the  East  Pi 
On  this  line  the  distance  from  deep  water  of  the  gulf  to  deep  waterj 
the  river  is  15,(500  feet.    A  cut  5,8^i5  feet  long,  60  feet  wide,  and  5  ' 
dee])  at  mean  low  water  was  made,  leaving  a  length  of  9,765  feet  to' 
dreilged  through  water  having  an  average  depth  of  3J  feet.    Thisi 
nel  has  since  ])art!y  filled  ii]). 

Since  Issi;  the  work  in  the  uj)per  river  has  comprised  removing i 
and  overhanging  trees,  blasting  and  removing  rock  and  bowlders^ 
constructing  wing  dams  with  the  broken  rock.    A  small  am< 
dre<lging  was  done  at  the  Derrick  Island  Pass,  at  the  entrance. 

OPERATIONS  DURING  FISCAL  YEAR  ENDING  JUNE  30,  1891 

Work  under  the  aijpropriation  of  September  10, 1890,  which 
on  the  river  between  liranford  and  Ellaville  ou  May  IT,  1891,  was 


1  lirnnford  to  thr  mouth  tb*'  cjliannel  is  in  ^ood  condition.  TJio 
1  through  tin*  Suwaneo  Dasin  is  crooked,  narrow  in  phices,  and 
?aRt  mean  low-water  depth  of  ;>  to  4  feet. 

uly  C  preparations  were  begun  for  proceeding  to  the  work  in  the 
r  of  Derrick  Gap.  The  snag  boat  Siavanee  left  Branford  July 
urived  at  Cedar  Keys  on  the  1 1th,  where  stores  were  taken  on 
ind  the  machinery  arranged  for  liydraulic  dn'dging.  The  boat 
A  to  Derrick  Gap  July  14,  and  preparation  for  work  was  con- 

A  careful  survey  of  the  channel  was  made  and  the  line  of  the 
hL  cut  laid  out.  On  July  22  dredging  was  begun.  Consideral)le. 
:y  was  experienced  in  adapting  the  suction  cutt^irs  to  the  char- 
■  the  material  found,  which  (jousisted  principally  of  oyster  shells. 
rk  wa4j  also  interrupted  by  severe  wind  sipialls,  which  caused 
)ring  piles  to  be  pulled  down  and  the  boat  to  get  out  of  positi«ui. 
'  the  appropriation  having  been  exi>ended  on  the  upper  river, 
7  cubic  yards  of  material  were  removed.  The  boat  continual 
ader  the  appro^mation  for  "improving  harbor  at  Cedar  Keys, 
T^mtinuing  improvement,  $2,500,  a  i)art  of  which  may  b(»  ex- 
at  Derrick  Island  Gap,  on  the  inside  channel  from  Suwan<'o 

With  the  two  appropriations  a  channel  1,190  feet  hmg  and  0 
lepth  was  made. 

FUTURE  OPERATIONS. 

luwanee  River  commerce  comprises  the  movement  of  freight,  farm 
tj  and  naval  stores  to  and  from  the  railroads  at  Ellavillo,  New 
tl,  and  Cedar  Keys,  and  the  ratling  of  cedar  and  other  timlM»r 
libs  of  the  same  towns.  The  roads  are  few  and  bad,  and  bulky 
>  can  only  be  moved  to  advantage  hy  water,  so  that  an  ini[»rove- 
the  stream  which  will  make  it  wmtinuously  navigal)le  is  esscn- 
the  prosperity  of  the  river  valley.    Excepting  the  trallic  to 
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Mmwy  stalancnl. 

Jnly  1,  IfSl,  lialniicc  unczpcnilcd *i^! 

Auguat  10,  BHiount  refuudud  lij  liuid-graut  mllnud 

June  30, 1892,  luiiouut  expeodeil  during  flsoalyeAF 1,1 

July  1, 1892,  balonoB  mioxpendod ! 

Amount  upproprinted  by  act  approrad  July  13,1893 3,1 

Amount  available  for  flscal  year  ending  June  30,1893 3,J 

{Amount  (cst)niAtcd)  mqnired  for  the  comiiletinn  of  exiiitiog  project 91,1 

Amonutthntmuibuprofitiibly  expended  in  uacal  yDnroTidinKJiuie30,18M  10,t 
Snbmitled  in  rooiplianco  wilh  reqairements  of  tectiotna  of  xiver&ud 

barbur  acta  of  1866  and  JH6T.                                                                  .  I 


C0M>ieitciA.L  ti 

Coiaweicr  uf  Saieaar.e  Itirti;  Floritia,  daring  the  year  ending  Dei'CMhr  SI,  IK 
[t'liruialiixl  !>y  Mr.  W.  S,  Iroy,  anrjctury  3    Hsnee  Bivor  TruiipnrUUuii  (.'omnanj.J  • 


Qiiantlljr. 


Fraito 

lUii™-'-.".".".*.'-. 


Koiieh- fcet,B.H. 


VeraiUlilni..-- 

MUM 


s;fi:;; 


rnde  of  neigbborhood  carried  by  WAter,  75. 

j'l'iiiiiioiu  ini'TuiiNU  oi  LnuK'  were  I  be  improvement  completod,  40  per  e«nt. 

Tbi>  prujH'r  o]»;iiiu|;  or  reninviu);  the  preaont  obstnirtiona  in  tbe  ehannel  of 
will  develop  vmit  minlns  of  phnH|>hitle  rock  adjacent  the  SniTEmee. 

In  making  tbin  re|K)rt  I  liavo  coiilined  myself  to  tbe  busineaa  of  thin  port  < 
eively.  You  iiuist  know  tbnt  tbcre  is  a  great  volnnje  of  the  Sawanee  Bivm'  J 
tbat  does  not  i<      "      '      '      "    '      "         —  -  -  ■      ^.^  ™.  -..     -.^  .__   . 


: :  Cedar  Keysj  Fauain,  Old  Town,  Ynlw,  1 


Bramford,  Fla.,  June  30, 1S93. 


\ 


r 


APPENDIX  P. 


WPROVEMEyr  OP  CERTAIN  RIVERS  AND  HARBORS  IN  OEORGIA,  FLOR- 
IDA, AND  ALABAMA. 


U?ORT OF  CAPTAIN  PHILIP  M.  PRICE,  CORPS  OF  EXGINKKUS,  OFFU'ER 
IS  CHARGE,  FOR  THE  FISCAL  YEAR  EXPIXd  JUXE  3U,  JdVJ,  WITH 
OTHEH  DOCUMENTS  RELATIXG  TO  THE  WORKS. 

IMPROVEMENTS. 


!•  Aptlachicola  Bay.  Florida. 

^  AiiaI:u:hicola  River.  Flori<I:i. 

^  Flint  River,  Georgia. 

^  Cluttahooi*li«6    River,   (leur^ia  and 

AJabama. 
^  UGrauge  Bavou  and  HoIiuoh  River, 

Floridft. 
••  Chwtawliatchee  River,  Florida  and 

Alabama. 
'•  Harbor  at  Peosacola,  Florida. 


8.  Esraniliia  and  (^onornli  rivers.  Flor- 

ida and  Alabama. 

9.  Alabama  Riv«>r,  Alabama. 

10.  TallapooHa  Ri\«T,  Alabama. 

11.  Coi)8a  Rivor,  (icor^^ia  and  Alabama. 

12.  0]>eratin^   and   vnvv   of    canals   and 

othtT  \v<»rkH  of  navigation  on  (\msa 
River,  (loor^ia  and  Alaliama. 

13.  Cababa  Rivur,  Alabama. 


United  States  Engineer  OpFirE, 

Montgomtry,  Ala,,  July  /y,  189Q. 

.    ^'KCEBAL:  I  have  the  honor  to  forward  lierewith  annual  nports  in 

;  '^plicate  for  the  fiscal  year  ending  June  30, 1892,  upon  the  works  under 

>7  charge. 

•  •••••• 

Very  K!i«x>«ctfu]ly,  your  obedient  servant, 

ruiLip  M.  Trioe, 
Captain^  Corps  of  hJnyincers. 

Wg.  Gen.  Thomas  L.  Casey, 

Chief  of  Eng^incers,  U.  S.  A. 


Pi. 

improvement  OF  APALxVCiriCOLA  RAY.  FLORIDA. 
PLAN  OF  IMPROVEMENT. 

.  jjHe  report  by  Maj.  A.  N.  Damrell  of  the  oxaininat  ion  of  Ai)alachi(*ola 
%,  Florida,  is  printed  in  the  lleport  of  the  Clii(^f  of  En^nnoors  lor  1 STI), 
Me  823.  The  minimum  depth  of  water  over  the  bar  at  the  mouth  of 
^  Apalichloola  Eiyer  was  then  3^  feet. 

1397 


In  acp'  uce  with  the  recommeudationH  tbpreiu  a  project 
proved  ^  contemplated  the  dredging  of  a  straight  channel 

the  hoT  Ul  Liie  month  of  the  river  to  a  depth  of  11  feet  and  a 
100  feet,  to  be  afterwards  increased  to  200  feet  should  the  first 
duce  results  to  warrant  it,  at  an  estimated  cost  of  tlOO,lX>0. 

A  survey  of  the  mouth  of  the  Apalachicoia  River  and  of  a  p 
Ai)alachicola  Bay  was  made  in  1891  by  Assistant  Engineer 
KobiQSOu,  and  the  report  thereon  was  submitted  by  me  on 
1891. 

In  accordance  with  the  recommendations  of  this  report  the 
project  waa  approved,  viz: 

To  ilr«>d|^e  a.  cltaanel  throngli  tbe  bar  at  Iho  moulb  nf  tlie  Apalaoliicola 
(leptlj  dflt  feet,  with  a  widtb  of  1(X>  feel,  to  be  afterwards  iDCreosed  t 
nhoiilil  the  Hrst  cut  pradnr^reHiilU  t.a  wurrunt  iti  and  a  cbaDBDl  throDgh 
^lioal  9  feet  deep  and  uot  less  than  100  feet  wide, 

The  commerce  of  Apalaehicc  Bay  consists  principally  ii 
portation  of  Inmber.    8hi[ 


St.  Oeorge  and  Dog  isln 
islands,  about  24  miles  frou       l 
carried  on  lighters,  towed  b^       t 
chicola  t«  the  anchorage  i     <"'• 
port.    The  tugs  employed 
and  at  Bulkhead  Shoal,  whi 
less  than  8  feet.     It  is  belie 
through  Bulkhead  Shoal  wi] 
sbowH  that  the  bar  at  the  mom 
redredgiug  at  least  every  two  yc 


,lly  enter  through  East  Pass, 
anchor  under  the  shelter 

,  iwn  of  Apalachicoia.  The  1 
[rawing  from  5  to  7  feet,  froi 
,  and  there  loaded  on  ship 

'  (traffic  have  trouble  only  at 
B  depth  of  water  at  these  ] 
lat  the  Ofoot  channel  now 
lasonably  permanent,  but  ei 
■  the  Apalachi«;ola  River  wil 
«, unless  the  dredged  channe 


wider  and  deeper  than  the  appropriations  have  hitherto  permi 


March  2,  1S33  .. 
July  4,  1836... 
March  3,  1839  . 


10,000 
10,000 
25,000 


August  li,  l»xif. . 
September  19,  im 


OPERATIONS  TO  JUNE  30,  1891. 

The  bar  at  the  mouth  of  the  Apalachicoia  Eiver  is  about  7 
in  width.  A  straight  channel  has  been  dredgetl  across  this  1 
time  to  time  since  1881  as  funds  have  been  avaUable;  but,  on 
of  the  limited  appropriations,  the  dredged  cut  has  never  exc< 
feet  in  width  and  9^  feet  in  depth,  and  has  gradually  filled 
each  dredging. 

work:  done  during  past  fiscal  year. 

TTnder  the  contract  of  July  27, 1891,  approved  Angnst  3, 
dre^lging  at  Bulkhead  Shoal,  at  25  cents  per  cubic  yard,  the . 
Dredging  and  Jetty  Company,  of  Mobile,  Ala.,  began  work  Oc 
1891,  On  February  (!,  1892,  a  straight  channel  about  4,000  i 
120  feet  wide,  and  9  feet  deep  was  completed  over  this  shoa 
removal  of  54,458  cubic  yards  of  material,  A  small  balfUM 
appropriatioiLwas  still  available. 

The  straighf  chanuel  through  tbe  bai'  at  the  moatb  ot 
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cola  Biver  had,  in  some  pliices,  shoaloil  to  less  than  r»  loot,  ami  mnrh 
trouble  was  experienced  by  the  tu<fs  in  passing  thron«:li  it.  The  Chi(^ror 
Engineers  authorized  theexi)enditure  of  the  bahince  avaihible  in  ilivd;;'- 
ingsach  shoal  places,  under  an  arrangement  with  the  Alabama  DhmI^- 
ing  and  Jetty  Company,  on  the  terms  that  they  had  been  workinjr  undt»r 
OD  Bulkhead  Slioal.  Under  this  arran«rement  11.401  enbir  yards  wtM-e 
dreiiged  from  the  straight  channel  between  February  0  and  L'7,  isin*, 
tlientbe  work  was  susiHMided  on  aectmnt  of  the  exhaustion  of  fmnls. 
Assistant  Engineer  Thomiis  Kobinsim  has  continued  in  local  ciiarge 
of  the  work  during  the  past  year. 

RECOMMENDATION  AND  ESTIMATES. 

The  pending  river  and  harbor  bill  appropriates  ft20,0(>0  for  Apalarhi- 
oolaBay.  Should  the  bill  beeome  a  law  it  is  antic*ip;ittMl  that  a  ciian- 
Kl  at  least  90  feet  wide  and  8  feet  deep  may  be  dredged  through 
fte bar  at  the  month  of  the  river  during  the  fiscal  year  rndifig  »Iiuh* 
W,  181*3.  A  channel  of  this  width  and  depth  will,  however,  soon 
partially  fill  up.  It  is  probable  that  a  wider  and  <h'i*i)er  channel  may 
be  more  pennanent,  and  an  estimate  of  ?«.>0,lM>0  is  therefore  snbmitte<l 
ftrthe  fiscal  year  ending  June  30, 1894. 

Money  sta  inn  en  (. 

Wyl.lHni.balaiiro  nnrxpendod if  IS.  401.21 

Juie  30,  UJy-J,  amount  t-xpi-iuled  duriiiij  fiscal  year 1^?.  I IJ.  31 

Jaly  1,1892,  balance  nnexjieiukMl IS.IKJ 

J'»lyl,l«lt»,outstaijdiu{r  liuhilitieB Ki.  Tm) 

%  1,1802.  balance  avaUablo :ir>.  i;^ 

Ato,?iut  ai)propriat^d  by  act  approved  .1  nl\   l.i,  ls:ij 20.  UK).  00 

Afflount  available  for  ftacal  year  ending  June  30.  ISlKJ 2U.  n:i5. 43 

I  Aoionnttbat  can  be  profitably  expended  in  Hscnl  yfaren(lin;;.Inni:Jn,  Ls;ii    r»o,  (M)0.  UO 
j  ^aliujitted  in  compliance  with  requirtMiientJi  of  sectiuus  2  of  river  and 
I    Larbur  acts  of  1860  and  1^7. 


Ah*iraci  of  hiih  rcceircd  and  opened  on  July  I'l,  ISOU  &.'/  ^ '"/''.  Philip  M.  Price,  Corpa  of 

JCugineerSj  fur  dredyiny  ill  Apalavhicola  liny^  Florida. 


So 


I      I'lii  •• 
Numc  uud  a(Uln'8.H  (»f  bicMor.  -ikt  •uUic 


1  '  .l..hn  H.O^nliur.  Ap:ilai.-lii('ula,  Fla I  M.l 

2  I  ALibaum  Dredging  uud  JuUy  Cu.,  Muliilo,  Ala   |  i^ri 


COMMKUriAL  HTATJSTIC.S   FOR   AI»ALAClII('(»r.A    I5AY,  FLoltlDA. 

(FiirniHiifd  liy  tin*  siii-rijil  (l«>iMify  mlli;*  ttu-  of  ciistonis.] 

SiaffM^nt  of  the  commcrve  of  thr  port  of  .ipahirhimlo,  I'la.,  frmn  Jul  if  f.  tStfl,  to  June 

So,  Ic^yCif  invlusn'f. 

Cu«t«nii-liwnM' riM'eipts  from  all  Hourrt'H; 

1>iilit-«  Mil  inipdrtu .■'^■"*  ;:''* 

Touna;:»'  tines 1. 01^.  r»»> 

Om.ialfee» 4tK;.41 

Total : 1,4;K».22 
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Vessels  onfenMl,  08;  t<Mnia'^<»,  39,237.    Veasols  cleared.  101;  tonnage,  40,336.    Vt. 
8«'1«  oiuploytMl   in  traftn*  of  Apalachicola  Bay,  102.     iSnporlirial  feet  of  timber  uu 
liiiiihiT   t'X]»ortril.    Ill.:»l»^,731.     Kstiiiiated    number  of  voshcIs    and  river  steamer^* 
urrivf (I  and  (l(']iart(Ml,  (jHJ.     Kstiiiiatcd  tonnage  of  above  vei»»elB,  88,000. 

Ilxportn. 

To  for<'i;Tii  jKnts $183^1 

To  coastwise  port^ 360^000      ^ 

J 

Total 5m»      ..^ 

itn  purls. 

From  foroi;^n  ports |S1. 

From  r«mst\\  ist*  ports 21% 009 

Total 212,(m 

Total  value  <»!'  iiiipuii;^  niu\  »*xpi»rt».  .t7r>5,*Jo;{. 

KHtimat4.!(1  value  of  expj)rts  to  cojwtwis*-  ]>ortM  by  sail  vessels  and  river  Hteamen 
which  do  not  eliMr  iVoni  thr  <ii8tom-liouR»*,  |f7r»(),(NM).     EHtimatcfl  value  of  importi  ft%- 
coastwise  ports  hv  ssiil  vessels  ami  river  st«":imers,  wliieli  do  not  clear  from  the  CBfr 
ttun-house,  .i;1.21IMMN). 

There  are  i\\v  sawmills  here,  which  can  turn  «iut  J^)0,(KN)suj)e.r(it.*ial  feetof  lumberptf 
day,  with  shiujjle  at taehments  which  can  tuni  out  2(X>,000  shin^len  per  day;  thwi  "1 
oyster-cannini;  la<'torie«,  with  a  c:ii>aeity  of  r>(»,OtH)  cans  i»cr  day;  one  fiflb-pkcklBf  "" 
establishment,  whieli  packs  ahout  ri,(KK)  liarreN  of  salted  and  pickled  ttab  porammi 
«me  ice  factory,  manufacturing  7  toiiHof  i<'e  per  day. 

All  the  abov(>  mter prises  expect  to  do  tUmble  tim  antonnt  of  business  during  neA 
iisi-al  y«'ar,  lu'inripally  on  ai'eount  of  reciprocity  treaties  now  in  force  withWdk 
India  Islands  autl  other  countries. 


Pa. 


IMPROVEMENT  OF  AFALACmCOLA  RIVER,  FLORIDA. 

PLAN  OF   IMPROVEMENT. 


Tlio  report  of  tbc  oxjuniniitioii  and  survey  of  the  Apa]a<*liieo1a  BiW] 
is  iniiited  in  tlic  J\oport  of  tlioOhiofof  En»ciiieer.s  for  L*^73,  paKo69& 

Tlui  Ai)al}Klii(*ola  Itivcr  is  formed  by  the  junction  of  the  GhattahOOr^ 
ehee  and  Flint  rivers  jind  is  about  105  miles  h>n^  from  the  junction  to;^ 
Apahirhicola  Bay.    The  <'haiinel  is  nowhere  less  than  0  foet  de^p^lnt 
is  mor(^  or  less  obstructed  after  each  freshet  in  the  Chattalioochee  and 
Flint  riv<»rs  by  lo^^s  and  sna^s  brouf^lit  down  by  those  rivers. 

At  ;Mo(.Masin  SIon<:h  and  at  the  Upper  and  Lower  Elbows  the  clu»- 
nel  is  very  narrow  and  crooked  and  diHicult  to  navigate,  and  needlj 
straight eninfi:  and  widening. 

The  act  of  Au;,Mist  11,  isss;,  dirc<'ted  an  examination  of  the  Chipob: 
River,  Lcm'  Slongli,  and  tin*  cnt-olf.    The  rejmrt  of  this  examination il 
printer!  hi  the  annual  report  of  the  Chief  of  Engineers  for  1889, 
UUk 

Th<»  act  of  S<pt«Mnber  10,  ISOO,  appropriated  $2,000  fomiaintaining 
the  existing  works  on  the  A])a1achicola  Kiver,  including  Lee  Slough. 

The  original  lu-ojeet  was  niodiiied  a<*c^u*dingly,  ami  now  provides  for.| 
securing  a  elianncl   100  feet  wide  and  6  feet  de^»p  at  low  water  in  tbe 
Apalacln'cola  IJivtT  by  tin*  n^nioval  of  snags  and  overhanging  trees  and  .1] 
widening  and  straightening  Moccasin  Slough  and  the  Elbows,  and  for 
securing  a  channel  througli  the  cut-off,  Lee  Slough,  and  the  Lower..; 
Chipola  lii  vcr,  CO  feet  wide  and  5  feet  deep  at  low  water,  by  the  removd'j 
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of  logs  and  suags  and  overliangiug  trees.  The  estimated  cost  of  com- 
pleting the  original  project  was  88i),333  and  of  the  inijirovement  of  the 
cut-off,  Leo  Slongh,  and  the  Lower  Chipola  River  ^7,500. 


APPROPRIATIONS. 


,    %23.1828 $3,000  i  March  3,  1881 .*1.5<Vi 

ipnlia.ls:« 2,0iH)      August  2,  1>>8J L>,<UM) 

[    3Urrh2.1KHl S,  (K)0     Julvr»,18S^ l.(HM) 

Jiiie2:i.l874 10,0<J0     An«xiiHt  5. 1XX« l.(MM> 

I   3Ur«:L3,l^ri 10.000  i  AiiKust   U.  18JSS 1>.(MH) 

Jwe  18. 1K7H K  (MX)  I  St:i>t«mlMT  IJ*,  181)0 L».  (Xh) 

'  3iiifh3,iH7y 5:000  I  

Jm6  14^1680 2,000  !  Total r.7, 500 

OrElJATIONS  TO  JUNE  .SO,  ISIH. 

Between  1874  and  I8S0  thi;  accuiinihition  of  h>^s  and  sna^s  was  re- 
moved from  the  channel  and  a  partial  iniprovenient  was  niiide  at  Moc- 
ttnn  Slough  and  th«^  Elbows.  Since  3880  the  ap[n*o[>riations  have  only 
ftlced  to  remove  the  snags  and  logs  annually  bronght  down  by 
fariiets  in  the  rivers  above.  There  is  no  jdant  belonging  t4)  this  river, 
ttdthe  annual  snagging  work  was  done  by  the  Chattahoochee  llivrr 
■Wgboat  at  times  when  the  water  in  thr  latter  river  was  too  high  for 
cktnnel  work. 

The  river  was  then  in  a  fairly  good  navigable*  condition,  except  at 
Moccasin  Slough  and  the  Elbows. 

WORK  DONE  DURING   PAST   FISCAL    YEAR. 

^  A<i<9istant  Engineer  Thomas  Robinson,  who  is  in  local  charge  of  the 
improvement,  reports  as  follows: 

III  !>•  i'i-:iiltt-r,  INIM.  tllf  ■=;ii:iur  boar  < 'huftnlntorln  r  wnii  hKliwd  (o  tliis  iiii]ii-n\  riiHMil 
^^j'l  •ri.:j'liiy»Hl  in  til*- iriiH»v;il  •»!'  drift  :umI  olistnirtiii;^  tiiiilM-r  iVnin  tin-  A|>al.nliiri>I:i 
'iiVrr.  Tb»'  out-otT",  ftnil  LtM.-  Slniii;!i.  I-'iom  (hr.so.  watcrw  mvs  a  (oral  nr."rjn<i\  n  liaip^- 
iii^r  tti-*.h,  'M\  pr«ij».'«7liii;x  cliirt  Ini^s.  ami  11  stiiiiips  Wfie  niin»\rd  rimu  iln-  l>anKs,  ami 
«Jl3hiia;;s  tjik*Mi  out.  of  till- rliimiM'I. 

kf^HU*. — Ah  a  r«.'."*ult  of  tiiis  work  tli*»  rivrr  stcaiiirirt  \\*'yv  «'iial»l<Ml  In  luii  I  In*  inaiii 
^iVi-r  with  tol.'mlilt'  satV-ty,  whib*.  X\\o.  clraraiu-e  of  the  riit-(»n"  ami  mjijm'i-  cikI  nf  I.t-ii 
^•n::!i  ;jriMf  In  fai-ilitalrd  iln»  slii])m(-nt  of  tin*  oianjx»*aini  othei'nt>i»M  iumi  lln'iniuli 
^LimhJ  of  WVwahitcbka. 

RECOAniKNDATloNS   AND   KSTIMATKS. 

It  is  ♦•>tini:it4'd  tli;it  ."T^-.OlM)  will  be  required  tor  tlM»  annual  siiji^HJnjr 
5f»<-;jiti«»iis  needed  to  clear  out  Hm*  loj^s  and  snsi.us  hrouj^ht  in  by 
rev'*het>  in  the  Flint  ancl  (.'hattaliooehee  rivers,  and  thai,  by  usinii  llie 
Jhattahoo<;hee  and  Flint  River  snag  boats,  a  channel  tliron^li  Let* 
UfiUgii  <:in  be  chsired  out  in  one  season  with  an  a|»f)i(»i»riation  of 
7-5<N».  and  that  the  jieeded  iniproveuients  can  be  elVeeleil  at  Mueeasin 
k»ugh  and  the  IClbows  witli  >fo,OtM). 

Mnmn  st(tfr/nr}if. 

h  1.  l^^.^l.  l>alai><^<'  iiiit^xjionclfMl tT' 1.  IT 

XM^t  ;>*.',  15*1*2.  auioiiiit  •'X1m.'1h1*mI  diiriiin  li^'-al  \  rar T'll.  17 

louiif  a|tpr«»priate«l  by  act  ajipn.ued  .Inly  i:>,  1>^HJ •"•-  <''>'*■  <*" 

LmoTiTit  that  can  ho  ]irofitablyr\']M;ii(lf(l  in  li-iralyrairiHlin;;:.!!!!!!':;"*.  1>1U     1 1,  -'mhi.  (K) 
labmitted  in  cuiiiplianoe  with  ro<iuiroim*ntB  of  .srrlimis  L*  «)l  ri\ti  and 
'  barbor  acta  of  1866  and  1867. 
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COMMKUCIAL  STATISTICS. 

All  of  tlie  8t.eamltoat8  which  run  on  the  Chattahoochee  River  also  rim  on  tliL  « 
river,  tli4*ir  regular  tri])R  lieiuj:^  made  hctweeu  Columbus,  Ga.,  and  Apalachicola,  Flu  ^ 
at  tlii^  mouth  of  the  Ai>a]afhicula  River. 

It  iM  nut  posMible  to  state  the  amount  of  huHineM  done  on  the  Apalachicola  Rir^^^ 
R(>})aratol,v  from  that  done  on  the  Chattahoochee  River,  but,  in  general  tenua,  it  nix^jr 
bi*  stated* that  it  in  the  same. 

Jiet'et-eiiee  in  therefore  made  to  the  report  on  the  Chattahoochee  River  for  coxu- 
mcrcial  stati»ticd. 


P3. 

IMVROVKMKNT  OF  FLINT  KIVFR,  GFORGIA. 

PLAN  OF   IMPROVEMENT. 

Tlio  pivsoiit  plsiii  of  iinprovenient  was  adopts  in  accordaBoe  irift 
the  nroniincndatious  coiitaiiK*d  iu  the  reports  of  exaiiiiiiatious  aod 
surveys  of  the  Flint  iiiver,  printed  in  tLe  Annual  K^ports  of  theOhkC; 
of  Iji^ineers  for  187.'i,  i)age  707,  and  1871),  page  818. 

The  i)r()ject  provides  for  a  low-water  ehaimel  3  feet  deep  and  100  W] 
\vi<le  fi'oni  tlie  month  of  the  river  to  Albany,  Ga.,  an  estimated  ^^ 
taiue  of  105  miles;  and  a  navigable  channel  for  light-draft  steanu^^ 
at  inodernte  stages  of  water,  from  Albany  to  Montezuma,  Ga., 
estimated  distance  of  77  miles;  to  be  secured  by  the  removal  of 
and  overhanging  trees,  cutting  tbrougli  the  rock  reefs,  and  deej 
sand  bars  ])y  works  of  contraction  and  shore  protection. 

Delow  Albany  the  work  is  principally  upon  the  rock  bottom  of 
river,  and  the  im])rovenient  ell'ected  is  of  a  x^crmanent character, 
snags  and  h)gs  biought  down  by  the  Avinter  freshets  must,  how< 
be  removed  annually.    Between  Albany  and  Warwick,  38  miles  a1 
the  h)\v  water  navigation  is  prevented  by  a  series  of  rock  shoals^ 
which  the  low-wati^r  depth  is  from  6  to  18  inches. 

Between  Warwick  and  JVlont^^zuma  the  improvement  consists 
in  the  removal  of  snags  and  logs  and  overhanging  trees. 


APl'ROPJUATIOXS. 


For  the  (Mintt jihoorhee  and  Flint  rivers: 

,1  Ulnr  L>:!,  1^74 t^'t.  (HX) 

Mareh  S,  1x75 !»."..  iXX) 

Aiigii.',t  11,  1871) 20,  (HK) 

70,  000 

Jimc  18,  1878 10,  (XX) 


March  3,  1879 fl, 

aft] 

%1 

jft 

» 

* 

afti 


Junu  14,  1880. 

March  3,  1881 

August  1?,  1882 

July  5,  1884 

AiiKUHtS,  1880 

Au|j:uHt  11,1888  .... 
ftioptiinher  19,  181M.» 


OVKKATIONS  TO  JVm^  30,  1S91. 

A  niod«rjilrly  I'lliticnt  working  plant  had  been  provided  for 
exr;iv;ition    below  Alb;niy,  (la.,  and  for   snagging   o()eratiou8 
Albiinv. 

A  nji\  igjible.  chnnnel  about  li  feet  deep  at  low  water,  and  vi 
fnini  ."^0  to  lot)  tcet  in  width,  had  be^ui  excavated  through  tlie  rock 


L^ 


*Ot'  this  aiuouut  $18,000  was  expended  on  the  Flint  RiTer. 
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Wow  Albany;  but  low-water  uavij^ation  was  dilli<'ult  on  aiTomit  of 
inNuflitieut  widUi  of  the  clianiiel. 
Aliove  Albany  tbe  riv(»i'  had  been  i)aitially  iloared  <»f  lo^is  and  snags, 
and  to  a  limited  extent  the  channel  had  been  cleared  of  lo4»s(?  rock. 

WORK  I)0>E  DT'KIXG    PAST   FISCAL  YEAR. 

Assistant  Enj^ineer  Thomas  Kobinson,  who  has  been  in  local  char'^e 
of  tlie  improvement,  reports  as  foHows: 

Bttittt*  Albany  and  Montiiuma  the  sua^  boat  7*7/7//  ^rorko(l  fur  four  untntliH;  a  ml 
fleared  a  channel  for  navigation  at  motlerat^j  8ta<;eH  of  ^vater  over  a  distance  »»f 
Wmiles.  In  this  periotl  there  wore  removed  l,i552overhanj;in^  tn'.es  from  lh«^  hank.s. 
3Rd  1,783  logH  and  Huags  from  mid-cliannel.  At  the  ch)si'  of  OrtoIxT,  the.  a]i])ro]iri:i- 
tinn  beiij;;  exhausted,  wdrk  was  stopped  and  the  attempt  made  to  drift  the  l)o:il 
Aiwnlhc  river  to  winter  quarters  below  Albany.  In  process  of  this  drift,  ai.  a  Inw 
Wage  of  the  river,  while  passing  the  rapids  at  Abram  Creek  Shoals,  the  smibJjinix 
JiW parted  and  tlio  boat  was  thrown  on  t<i  a  rock  pinnacle  at  the  foot  of  tlif  rnpids 
indfiunk.  Bulkheads  were  built  around  the  break  in  the  hull,  the  ^va!e^  pumped 
<>ot,  and  on  a  rise  of  the  river  the  boat  was  lloated  down  to  winter  ijuartirrs,  «lnck(Ml 
UhI  repaired,  and  there  it  stiH  lies  in  charge  of  a  watchman. 

Afeic  Albnnu. — Work  on  the  shoals  near  Albany  was  continued  until  Kirlv  in  \o- 
'^Hiiber,  when  the  work  being  completed  in  accordance  with  therequirem«-iits  ot"  flic 
project,  the  drilling  barge  was  staited  down  the  river  t<i  linish  the  work  of  straii^ht 
^11^  and  widening  the  channel  at  tho.s()  points  which  had  been  purposely  lilt  iin- 
d'Oie!  IVfore  the  high  water  put  a  stop  to  the  work  the  boat  D'.'kIkmI  Vva  Cup 
81u«il%  211  mil^s  below  Albany,  where  it  was  laid  up  for  the  winter.  In  M.iy.  IM'J. 
*«irk  was  resumed  by  the  drilling  barge  and  continued  to  hueky  Islaml.  Durini^ 
tho  whole  working  period  the  drilling  barge  removed  5tW  overhauging  tre»-s  lVi»m  t  In- 
^2iiks,  and  444  snags  and  3,203  cubic  yards  of  rock  from  mid-eli:inm-l.  Tiic  riu-k 
dump  was  dojiosited  wherever  needed  to  fonn  substantial  wing  dam>.  and  ;i  totwl 
^mh  of  :?8t»  linear  feet  of  those  was  laid. 

Ht*iilU, — Between  Albany  and  Montezuma  the  work  of  the  fiscal  ye:ir  (losiiii^.liini' 
Sl^.l^,  left  tbe  river,  previous  to  the  last  winter  freshets,  free  from  smi^s  :imi  nt  lur 
^nft  olMtructions;  butthe  stream  is  of  little  use  to  commerce  so  Ion«i  as  th**  r-iilm  nl 
^id;^»10  miles,  and  tlie  lJr<iyton  bridge  41  miles  above  Albany  ri>m:iins  w  iilmiit  dm  w 
fip^niiigs,  and  the  rock  shoals  between  Albany  and  AVarwick  sire  h'ft  iiiuJi:n«Ml. 

liflow  Albany, — ^I'here  is  now  a  completed  and  permani^ut  chainnd  fn»m  AH-anx  to 
Lsf^ky  Island,  a  distance  of  22  miles.  From  Lucky  Island  to  the  mouth  of  t  ii<- 1  i  \  >r. 
'(iistanceof  9^^  miles,  the  channel,  with  care,  is  ]>a.ssahle  at  ordiiiiny  low  N\;it<-i  : 
t'Qt  at  extreme  low  water  it  is,  in  many  places,  ditlieult  and  daugrrmis  ami  priiliiiii- 
^ly  to  commerce. 

Ilf*'<mmr»da(ion8. — ^There  appears  to  be  no  demand  of  eommeretj  for  tin*  Flint  h'i\  rr 
l*t ween  Albany  and  Montezuma;  a  thorough  clearance  of  the  s1r«*am  xmhiM  1m>  a 
<^")tly  job,  incommensnrate  with  all  returns,  and  it  is  therefore  recoiiiiiKMnh d  tliat  ii<> 
further  work  be  done  upon  that  portion  of  the  river. 

There  is  a  present  demand,  and  a  probablv  greater  future  m-ed,  for  tin-  watiMw  :\\ 

)«-low  Albany;   and  it  is  recommended  tiiat  the  present  ]dan  of  widening  am) 

straightening  the  channel  through  the  shoals,  by  the  removal  of  led^^es  uml  Imw  l<1ii> 

and  the  deposition  of  the  dump  to  form  dikes  and  jetties,  be  cnfitinm-d  iiniil  iIm-  im 

pmveuient  is  completed  in  aecoiMlance  with  the  requireuients  of  the  adopted  pnijci  t . 

The  iivorking  plant,  consisting  of  snag  boat,  drilling  barge,  nml  <liimpinu  llai .  \\  it  ii 

their  eipiipment,  is  in  fair  condition.     A  change,  however,  in  workin;^  ajipliami- 

from  hand  tords  and  cranes  to  steam  drills  and  grappling  apparntiis  is  dcsir.iMr. 

Were  the  snag  boat  FUnI  no  longer  needed  for  the  river  alu^r  Albjiin,  it  einiM   Im- 

r»<idily  trau-^formed  into  a  steam  appliance  barge;  ami  tlm  utiii/ation  «>f  its  pif-t  m 

builer  ami  engine  would  greatly  reihice  tlmco^^t  of  any  chaii';i;  liial  iniLcht  b«'  mailf. 

RECOMMENDATIONS   AND  ESTIMATES. 

The  bridfje  of  the  Albany  Navigation  and  ('onslnirrHin  Coiiijiany.  1(> 
Tnilesabove  Albany,  and  the  bridgi'  of  the  Mint  Ifivcr  lirid-i*  i'oinpany. 
at  Drayton,  41  niiies  above  Albany,  an^  without  <lni\v  openinirs.  Tlic 
heijjhtW  the  Riiperstrnetnre  above ^  ordinary  hi.irh  wat«M'  i>  is  feci  and 
14  feet  respectively,  lli^^h-water  navi;iatioii  is,  llicrcforc,  coiii]dctcly 
obstructed  by  the  bridges,  but  no  proceedings  to  compel  the  insertion 
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iiDrWSpana  ijavebeeQ  institute,  for  tbe  reason  that,  no  compld 
iiHS  been  made  ag'ainst  them  by  anyone  wiwhing  to  rnn  a  steamboat^ 
this  portiou  of  the  river.    An  ap])ropiiatioii  of  S40,(MHI  for  tlie  fii 
year  endinj;  Jane  30,  1894,  is  recommended,  in  order  that  a  euita 
plant  may  lie  pro\ided,  and  the  rockivork  between  Albany  w)d  Bai 
bridge  pnehed  to  completion. 

Money  slaUmicnt, 

Jnly  1,  1831,  bultmce  nnesiiended tl9,9L 

Jaaa  30,  I8!<3,  aniouut  eipeiided  diiriii^;  liai-ul  jcsr Ij^ff 

Jnly  1,  1S92.  balnnce  nnexpended ^^™9 

July  1,  1892,  outetandiug  ItabililioB ',.  ,.  "" 

July  I,  1892,  balunce  available %U 

Amunnt  iLjipropriated  by  act  approved  July  13,  18!Ki Ta,K 

Amouut  available  for  fiscal  year  endiui   *        ~~   iStSB 

1  AmountUiat.oaDbeiirofitalilyv  lyfan-iidiiii-JiturSO,  1X94    <A(l) 

<3ubuiittoil  in  cQDi]>li»iice  nitt  f  verliuiiH  2  or  river 

i      bachoz  ucU  of  13G6  and  1867. 


charge  of  tlie  improvi^t 

»  of  oil  InlelHgenl.  inei 

.  and  I  tvuvo  found  but  one  m 

expreaaed  any  favorable  idea  tawu  impruvomcnt.     That  man  tru 

river  cleprnd  ho  tlint  ho  might  ruii  '  to  cany  liquor  into  tlie  d^  « 

tietf  along  the  river." 
Selween  Albany  and  Jiainbriilge.—Mc.  Kd.  L.  Wight,  preeidont  Albany  NaTij 

CompaDy,  reports  ibft  foltowa: 


J^Z. 


Lighl.  Loa-lfll.     'Jl'^" 


ToUl  . 


'   Cirttou  (000  balfB) 120 

Cotton  seed  (1,000  snnks) 50 

FoctiliMirs  (!l,5(10  aackB) 360 

Hides  aDdakiiiH  ('Mt  pn<:kii)ri») 1 

Live  stock  (40  h&id) 1 

Lumber  (25,000  fypt) 50 

Eatimated  value  of  iiliovc  fri'lglilti  (in  numd  n 
This  section  of  the  riv.-'i'  b.i';   ''■■■■ti   nnvi'.'nMr 

and  Dereuiber.     Ilpml ,  ....,,,  i....  i ■, ' 

ThefmnrovemPiil  nl   i  ■  ■   ■   .    . 
farm  lamia,  indnceil  I  !i<  i 

tbe  river,  and  madi*  n t   m  ii  !,■  i  -  ■  i~! ' .    

naval  Sto fen ,  and  lirciii;;lit  lln- iiuti  li;uits  in  iliri 
of  trade;  ull  of  whicli  will  be  Ciirther  advniic'cd 

The  making  of  this  atrcam  i 
not  accBBsibki  Ui  iiny  railroad. 

RetiPcrn  Kninhridgt  and  Ikf  jvnrlinn  wilh  the  CkalMoochee 
iiich  ruu  uu  the  Chattuhooi'hee  and  Apuluchicola  rivera  kIi 


I'ravisinnti  (5,000  jiackagos) 364 

Orftin  (2,500  «nek») ij 

MiKoellauoons   freight   (1,000    pack- 
agea) 


.  MO.: 


ihi-ra)  «133.0no.  , 

■e])t  dnriiig  OcUibcr.  Kovpnilmr,  ' 
ty.  Ga.,  for  higlk  aud  low  vraUt 
ii'^o  territorv  of  fine  timber  aiWl' 
mid  turjieutine  diatllleriea  kloiMt! 

I'or  fann  produob,  '"•-»—  ^^S" 

-  '^—  wit* 


K^miiiemlations  contained  in  thereiM)rtsof  <'xaniinationsa]i(l  vsur- 
af  the  river,  printed  in  the  Annual  Keports  of  the  Chief  of  Engi- 
for  1872,  page  584,  and  1873,  page  091). 

i  project  provides  for  a  low-water  channel  4  fe(»t  deej)  and  100 
iide,  from  Columbus,  Ga.,  to  Chattahoochee,  Fla.,  an  estiniateil 
ice  of  224  miles,  by  the  removal  of  snags  and  logs  from  the  chan- 
id  overhanging  trees  from  the  banks,  cutting  a  channel  through 
«k  shoals,  and  deepening  sand  bars  by  works  of  contraction  ami 
protection. 

5  improvement  at  many  points  is  of  a  i)ernmncnt  character,  the 
nof  the  river  being  of  rock,  and  the  banks  not  easily  erode<l; 
BW  points  the  obstructions  consist  of  shifting  sand  bars'  and  (tav- 
inks.  Each  freshet  brings  a  considerable  number  of  logs  and 
into  the  diannel,  which  must  be  removed  annually. 
iddition  to  such  amounts  as  may  be  a])prop]*iated  for  contiiniing 
QpTOvement  of  the  river,  an  annual  expenditure,  estimated  at 
10,  will  be  required  for  the  maintenance  of  a  sti»rn-whe<^l  snag 
Euad  for  the  repair  of  works  of  contraction  and  shore  protection. 

APPROPRIATIONS. 


rj2i,  1835 $2,000 

liooehee  and  Flint  rivers — 

ie23,  1874 25,000 

rch3,  1875 25,000 

^QStU,  1876 20,000 

•70,000 


1878 18,000 


March  3, 1879 $15,000 

June  14,  1880 20, 0(M) 

March  3, 1881 20, 000 

August  2, 1882 2:'),  000 

July  5,  1884 3r>,(M)() 

August  5. 1880 20.  (KM) 

August  1 1, 1888 20, 000 

September  19, 1890 20,  (MM) 

Total 193,  (MM) 


OPERATIONS  TO  JUNE  30,  1891. 


}eni-wheel  snag  boat  had  been  built  and  nniintained  for  snagp^in^ 


rvavigft  lul  boon  piratly  bcnoiittfil  Ity  th«  iu(M>iiipk't<^  itnpro 

lb),  tvt  ui:ii  stuikinlHmt«4  then  miule  rftgular  tripu  lictwM-n  Coluiub 

,  and  Ainilachidola,  Fla.,  rmiaiug  by  oigbt.  as  well  iw  by  day,  w 

V  (letentioim,  iiX(^>tpt  at  cxtromo  low  water.     Formerly  Ihvy  conlu  o] 

:ti  by  liay,  ati  1  wora  frequently  detained  at  the  ahonl  bars  for  daya 

a  tjme,  and  many  l)oats  were  sunk  by  striking  logs  and  twugs. 

WORK   DONE   DURING   PAST   FISCAI.  TB*«.  | 

Assistant  Engineer  Thomas  Bobimwn,  who  hii«  been  in  local  chw| 

'  the  improvement,  reiiorts  as  follows*:  ' 

t.    In  ■laly,  1891,  the  diilling  barge  was  oonverlcd  into  li  pilc-ilrivor,  and  the  snag  h 

'^  iltahooahe.  waa  started  to  cemove  the  Bostter^d  olMtmo'tioDs  nlonK  the  river.  ^ 

'  work  92J  oTorliangiiiK  treeti  irere  felled  and  oot  up ;  33  trees  were  trimmed; 

logs  were  oat  up  on  tbe  bank,  and  366  ttnags  removed  from  the  obanneL        i 

len  tht«  work  wna  rmiBhed  the  snag  boat  and  pile-drivinK  barge  began  tiie  \ 

Mrement  of  Mciuud  liar  by  the  PonBtruction  of  pile  and  broah  bank  protenHl 

^ning  wojlij  andjett        ant  gravol  and  clay  from  tbe  channeL 

.s  place  a  total  of  1,1       '"••"  andbaiih.  protectiun  wrre  conatniol 

rnrk.  'vrbich  involved  „  ng  of  ^92  pJloH,  the  cutting  and  d«l 

4«0cDrdH  of  bmsb,  a  ;  of  1,082  vcillawB  and  other  miii 

tee.    A  channel  600  f<  ;  wido  was  cleared  hy  plow  and  lO 

ipera,  pulled  by  thi       'n^. ,._  i  removed  l.OtW  oiibio  yard*  ^  at 

403  oubic  yards  of       y.     At  t.-  f  Novemhpr  the  work,  nnfinisbea,! 

I       igbt  to  a  i^lnse  by  i.^,Mtst«il  f"'  o  setting  in  of  winter  raina. 

lie  wurk  lit  Moiiud  Itur  Una  d  t  luautiou  of  tbo  low-wator  llovr  of 

M.reani,  ami  no  iter,  at  that  pincr  ive  beun  enabled  to  mn  nnimpeddli 

REOOMMKNl)/  IND  ESTIMATES. 

At  Mound  and  Woolfolk  bar  Columbus,  the  baiika  areoA^ 

and  low- water  navigation  is  ye  oming  morn  difflcnlt.    The 

siiry  improvement  will  be«)nie  uioro  I'xpensivp  the  hingw  it  is  delttj 
The  clianiiel  through  the  marl  reef  at  8t.  Francis  Bend  should  tdw 
widened  and  straightened.  i 

'l''ho  linll  of  tlic  stern-wheel  snag  bosvt  Chattaltowhre  is  now  womo| 
and  is  not  worth  farther  rcpoirs.  The  mainteniiuco  of  this  snagboa^ 
good  einiditioTi  is  absolutely  essential  io  the  safe  navigation  of  tiie  riW 
tor  each  freshet  brings  logs  and  anags  into  the  chauuel  which  nmstl 
removed.  The  cost  of  renewing  the  hull  of  the  snag  boat  is  estimal 
at  $10,(H)0.  "I 

An  estimate  of  $100,000  is  submitted  for  the  fiscal  year  ending  ilrf 
30,  lSil4.  With  this  amount  the  anag  boat  can  be  renewed  andoiwrat) 
(Uning  fill'  low-watflr  seasou,  and  the  improvements  needed  at  Atom 
lliir  mill  WuiiHolli  Bar  and  St.  Prancis  Bend  can  be  effected.  It 
|irolMii!i  ihat  iliereafter  an  annual  appropriation  of  $10,000  will  81 
lice  till-  tlif  iiriTiiinl  snagging  operations  and  for  the  maintenance  of  ( 
ooiitLMftioii  ;uiil  shore-pi-oteetion  works. 

Money  statement. 


1,  approved  .f.ijy  13,  It 
Amount  aviiilnhle  for  llacnl  year  ending  .Tune  30,  I 


Amount  that  c.tnbeprnritablycxpendud  in  fiHcal  year  ending  JnneSO,  188 
Submitted  in  compliunce  witii  requiromeuta  of  aectioiu  3  of  Avtx  Wk> 
harbor  acts  of  1866  and  1S6T. 
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COXXXRCUL  STATISTICS   KOR  CIlATTAilOOCIIKR   KIVKK,  (iKOKCIA   AN1>   AI.AltAMA. 

Tlie  followin;;  stotonK'nt  of  tho  busincRR  done  by  tlic  str.inilioats  iianicd  ImIow 
^nstho  dflcal  year  ending;  Juno  30,  1892,  h:iN  hccii  roiiipilod  Iroiii  stalcimMits  t'nr- 
■tthnl  by  Capt.  \V.  R.  Mt»nn»,  a^nt  People's  Liuo  of  .Steamers,  by  ("apt.  (Jecn';:''  H. 
Whitwide,  a«;ent  for  bteniiiors  Partolus^ Naiad,  and  (^>ucen  Citify  .1.  !>.  .Smith,  ni;m:i^rr 
ttwnMT  jr.  n.  EUxB,  and  I.  Joseph,  manager  Hteamor  Fannie  Fram.  'I'hese  hiy.it h 
Tnn  from  Cobtmbus,  CJa.,  to  tho  junction  of  tho  Chattahoochee  and  I'liiit  rivrrs; 
tfcracf  up  tne  Flint  River  to  Hainbridfre.  Ga.;  then  n^turning  to  llio  Jniictinn. 
inrn  the  Apahiehicola  River  to  Apalachicola,  Via.  On  the  rt'tnni  trip  tlu-y  ii** 
fm  to  Bainbridge.  then  to  Colunibus.  They  ntnp  at  any  inttTmcdiato  lainiiii;;s 
^^tf  lnwi!ith>  in  ortVred. 


t«Tt;«l 
tolIlM;!**. 


170.  32 


Piaft  of  \*jit4T. 


IJuht.  iLiiiiiUsi. 


]*l>t\VPI-II  - 


KiHinil    I'.issnri- 


ftuifF.Arn 

iH^lM- UV2.Wt  '■ 

fiDiaihli  KIIi«     .  Hi:,  l-'i 

Ww U'J.  1'J 

«•! it::.  77 

f|*««  ilv '■  IfiO.OIJ 


Inthfu.     IWf.   ; 


11.4  I 
■js 
i:i 
lit  I 

IS  I 

i 


r>       ('oliiniltii^  :iii(l  Ai>;tl;if'lii<  i>):i  . . . 


'.lij  '■ do 


til  lis. 


;;«rr.'*. 


•i.  71.. 


it 


-1^  '  ('olini)biiH  ;iii(i  A]ii«I.M'1iii-olii 

'  iliiiiiliiiM.  A|i;il:i'-lii 
mf-diulf  IniHliii-:-). 


0     I  ('oliiiiiliiiM.  A|i;il:i'-Iiic-Iil:i.  ;iiiil  iiitiT- 


*M  Mill 


Frchiht  nil  rifti. 

'I'miii. 

Cotton  (18.725  bales  ^ I ,  r.: ;  1 

CflttODReed  (ll.2^U  Harkn) f;i1 

Ffftili/i-ni  (38,745  «a«-ks )  :;,  ST  I 

Hidnanii-flkiuH  (Vil  parka j^esj HI 

I^stork  (228  head) SI 

lumber  ( 160,->5><  feet) : JTi? 

*^fs  (51,165  piercH) los 

^wiiiioiw  (227.90H  paeka;;e8) 7,  L'Tii 

Grain  1 20,422  ba<'ks ) 1 .  I  .M 

MliftfUaiieouH  frei;iht  (280,527  parkji jji-s ) ji,  L>21 

Rrirk  (730,378) I.e.! \ 

J*inglM  I  ll,7r»2,<.i^0) 2.  ISO 

Total IM/.U) 

^timated  value  of  above  freij;ht  in  round  uuinbeis  *5.()<h).(HK). 
Thi*  mftin^  iif  hewed  and  Hawed  timber  and  lo;;8  is  also  carried  on  extensivoly, 
Hlno  ivaibible  records  of  the  busincHH  are  kept. 


Ps. 

I^UOVEMENT  OF  LA  GRANGE  HAYOU  AND   IIOL^IKS   RIVKJJ,  FI.OK'IDA. 

PLAN  OF  rWPROVEMKNT. 

I      An  examination  of  La  Grange  Bayou  was  ordcMcd  by  act  of  Maicli 

3.IH8I.    The  report  of  the  examination,  by  ('apt.  I>aini'<'ll,  iiMln(liii«r 

an  estimate  for  deeiiening  the  channel  by  dnMlging,  to  admit  t  he  ])as>a;:(' 

of  vessels  drawing  4*  feet  at  mean  low  watrr,  at  a  cost  of  i^llM)'.)  l.:;o, 

"■a«  printed  in  the  Keport  of  the  Cliief  of  Kngin^M'is  for  ISSl*,  ija^c  l.'US. 

The  a<:tof  Angust  2, 1882,  provided  for  the  expenditure  on  La  (lian^e 

Bayou  of  $2,(KK>  of  tlie  820,000  approi)riated  for  tlie  iininovenieiit  of 

the  Choctawhat4'he<^  lliver. 

The  aet  of  xVugust  5,  1880,  ai>propriate<l  j?2,(K)0  for  tlie  improvement 
of  i«a  Grange  Bayou,  but  as  so  small  a  sum  e<mltl  not  be  prolitably  ex- 
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pended,  it » :      ciiiled  Ut  hold  it,  until  a  ftlrthor  a[ipropriat  ton  -wan  luu 

The  act  of  igiist  II.  188S,  ai>pro|ii'iatt'd  $3,000  to  coiitjiletc  tlifl  i 
proveuieDt  of  -.a  (IraJige  liayou,  including  Ilulinen  Itiver  an  far  na  1 
towu  of  Vernon. 

In  February,  188!l,  an  examination  of  both  La  Grange  Bayou  $ 
Holmes  Uiver  was  made.  This  examination  showeti  ttiat  the  inipro' 
ment  could  not  be  completed  with  the  aiuouut  availiiblp.  afid  tJie  & 
petaryof  War  therefore  directed  that  no  further  expenditure  slionld 
made  from  the  appropriations. 

There  is  a  balance  atill  available  from  the  appropriations  of  Aug) 
6,  18R0,  and  August  11, 1888,  of  *4,839.20, 

'''he  act  of  September  19, 1890,  made  an  appropriation  for  ''irapr<| 
La  Grange  Bayou,  Florida,  continuing  improvement  of  HtrfW 

.r,  $a,ooo."  i 

'.jndcr  this  appropriation,  a  nvoicct  woa  approved  for  improra 

*     Imeii  BiviT  by  rcmovi  nags  from  the  eliunnel  and  (ot 

niiifiu^  tre*'s  from  the  1...  i  the  mouth  and  the  lo\?n  of  W 

_oD,  Fla.,  an  estimated  di.s  miles,                                         ' 

A  'IONS.  j 

.luiio  15, 184*.  for  Chi  ift  «  rivers 

Augusts,  1882,  allott  m  irChoctnwLatclieeUiror.. 

i<!         5,1886. : 

1.  1888,  to  complt  b  of  L»  Gfange  Bajron,  lRoliid> 

)lui('s  River  as  '»'  lion . 

ler  19, 1890,  im;  lyow,  Florida;  coutlnning  Im- 

.-•ciueiit  of  Holmei  . .. 

OPEBATIONS   TO  JUNE  30,  -1891, 

The  allotment  of  ^2,000,  under  the  act  of  August  2,  1882,  was  * 
pended  in  the  removal  of  snags  and  logs,  and  in  dredging  almutS^ 
cubic  yards  of  mud  from  the  channel  in  La  Grange  Bayou ;  since  Qi 
no  work  hn»  been  done  at  the  bayou. 

Uudei-  the  act  of  September  19,  1890,  *3,000  was  expended  in 
moving  snags  and  logs  fiom  the  t'hannel,  and  overhanging  trees  tt 
the  banks  of  the  Holmes  River,  between  its  moulli  and  Vem 
Fla.  For  this  purpose  the  snag  boat  belonging  to  the  Chocti 
hahrhco  Eiver  was  used.    The  work  was  conipleU'd  in  February,  16 

BECOSniENDATlOKS  AND  ESTIMATES. 

There  are  no  bars  in  the  Holmes  River,  and  it  is  probable  that 
navigation  will  not  be  again  impeded  by  snags  and  overhanging  ta 
for  several  years.  There  is  but  little  commerce  on  it.  It  is  tlierel 
recommended  that  no  further  appropriations  be  made  for  its  imprt 
ment  until  such  time  as  tlie  uei;e«sitie3  of  commerce  may  require  it 

Money  gtaUment. 
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P6. 

IMrK0Vj;MKNTOF('H<K.TAWHATC'Hi:K  KIVtH.  Fr,(>nii»A   ANU  ALAHAMA. 

PLAN   OF    IMPJJOVKMKNT. 

Till* present  phiii  of  iiiipniv«*iii«*iit  w.is  adopted   in  acciiidaiHM'  wirli 

re<-miniii*n<latiiins  i-oitraincd  ill  tlir  ropoilsot'exainniatioii^  and  >ni- 

*tys  of  thf  riviT.  printeil  iu  tin*  Annual  Koports  of  tin*  i'hU-l'i){'  Kji;::! 

Jw-frfml^Ti'.  |iaj;vrKss,  ami  ISsil.  )ia*:o  142.S. 

The  jirojiTt  proviilfs  tor  ohtainin^T  n  low  water  naviu  liilc  <'li:i;:?ii| 

fr'^Mihi*  iiuiiith  111'  the  river  fo  Newton.  Ala.,  an  e^tiniati-il  di>hijirr  i.t' 

.  It' miles,  hy  the  rr'inoval  tiflo/is  and  sua;;.**  from  tin*  elianin*!  and  i»\rr- 

^";'iii;r  trees  fnun  the  hanks,  l)y  exeavatiiifj  roek  shoals,  and  l»y  d«e|» 

'niiij,^<aiiil  liars  by  works  of  contraetion  and  shore  pnitertion. 

ArFaryville.  FJa.,  100  miles  ahive  its  nu»uth,  the  river  is  erossed  hy 

^flVnsaroIa  and  Atlantic  Railroad. 

Till' counties  a  Ion;:  the  river  below  Caryville  are  s|»ar>ely  >ert!«d. 

N their  luisiiiess  consists  almost  exclusively  in  thfcutlin;:  and  rair- 

,  %ol"  liiinln/r.     This  ])ortion  of  the  river  is  so  litth*  used  f«ii  i«nnnicr- 

[  0«»l|)ur]Mises  that  no  work  has  been  done  on  it  for  several  yi-ar-*  |>.i>t. 

j     <ieiieva,  Ala.,  -o  nnles  above  Caryville.  is  a  tlirivin^^  town  and  i^  rlie 

^•t<iiii^  and  shippin*^  point  tor  a  rich  a;;ricnltural  re;^don  surrtiiindi  :.ir  ir. 

*l«Vh  is  rapidly  increa-^iufc  in  population.     Xeaily  all  the  coniMii-ic*-  «.i" 

tte  river  is  carried  on   between  (leiieva  and   ('aryville,  tlM*    n«;iM'^T 

'^iimad  pnint.      During    re<*ent   years  thi-    iniprovenn'nt    ha-  in;]-*.-- 

*|ueiitlv  been  eonlined  mainlv  to  this  section  of  the  river.     Tin- eh.inn»l 

I  ' 

lii^  riHW  heen  prettv  well  cleared  of  the  aci-uimilalion  nf  »in:fu'*  and 

*oj.'s  wliii'li  formerly  obstructeil  it.  but  hiw-water  naviuaiiiHi  i^  >!iil  \ui- 

pnleil  by  several  sand  bars.     Durin;^  the  comin.ir  season  it  i^  pinpiKi  il 

tobe^dn  the  deepening  of  these  bars  by  wnrks  of  rontraction  and  >l.<»i<- 

priitii'tion,  and  to  carry  (ui  tliis  work  to  completion  as  funds  an-  :i\ail 

able. 

iJetweiMi  <ieiieva  ami  Hollis  Hrid«fe, '50  nules  aliovi-.  the  rivri  i>  o!i 
'trueted  by  sna;;s  and  sunken  hi^s.  ami  occasionally  by  a  >anil  Imt. 

The  obstructions  have  from  time  t«>  time  been  partially  r'NiiiiMJ  o.it 
>erwt»iMi  (ieiieva  and  J*ate  Landin*;,  iM  miles  above,  and.  when  fiiiulit 
I  olt'erifd,  steamboats  run  to  Pate  Landin;;'  at  favoral»lf  sTa-i-  nf 
ater. 

lietween   Hollis   l»rid;ife  and  Xewton.  7  miles  above.  Iciw  wat<i  !ia\  i 
;4fion  is  iu'evente<l  bv  a  series  of  nine  slioals,  foinieil  b\  -.iiala  ni"  mi  '. 

■  •  •  • 

kinpai-T  blue  clay.  Since  the  completion  of  the  Alalia  ma  MiiJIaiMl 
ailroad,  from  Montgomery,  Ala.,  to  I5ainbrid*(e.  (ia..  whii  h  ]M>>r^ 
iiTin^h  Xewton,  the  urgent  necessity  ibr  the  im|iroveinent  urtlii-  jnir- 
on  of  the  river  no  hm^^er  exists.  It  is  doubtful  if  iIm*  ri\er  wiuild 
>w  lie  much  used,  even  if  the  improvement  were  iMmph-tiil.  [  n!r^> 
lirrwise  «lirected.  it  is,  therefore,  not  proposed  t<i  d<»  a  «.\  u<n  iv  mi  rl.'t- 
ver  above  I*ate  l^anding,  until  the  section  b<'T\\i'«n  tlii>  piunt  and 
.iiyville  has  been  put  in  <;nod  navi^iiable  condition  ibr  all  slai:rs  nf 
aler. 

AftCM"  this  i>  accomplished,  tin*  annual  cii>t  of  mainiainiii.Li  a  -snau 
»at  for  the  removal  of  lo^^s  and  sna^i's  brou*j:ht  in  b\  ihe  winh'i  tn>li- 
>,  and  for  keejiin^  the  contraction  and  shore  proteciion  works  in  le- 
lir.  is  estinmted  at  $0,(MK). 


/ 
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wh  S,  1833 (5,000  I  MnrcbS,  1881 » 

le  15,  ItM-l,  for  ClioHawliat-  Atigiist  3.  IN^ 1 

-Ueo  und  Holmes  rivcr.f 10,000     Julv  6,  18** J 

"i'33.  187i 6.000     AiigiiBt  5.  188fi 1 

:li  3.  187S 5,000  I  AngnW  11,  1888 H 

iiHt  1,  1878 5,000     September  19,  1890 fi 

Total 15 

Ol'liUATIONa'TO  JUNE  30,  1891, 

Openrtiona  Lave  been  confined  nlmoat  exchiBively  to  the  rcRto^ 
tlid  K^v^^t  iii:ciiniiilatiou  of  logn  and  sungs  from  the  i-bftimel,  ando 
ti:iii<;iiiu:  trees  from  tlte  buiik8,  and  to  providing  tind  maiutuiuiog 
iiei-(ss;(iy  ]ilant  for  tLia  work. 

Till'  section  of  the  river  betw*>fti  i  mouth  and  Civryville  havingl 
Budiciently  improved  to  aceomr  ;  the  small  c<)nimeree  theixjoB, 

work  during  recent  years  has  mainly  carried  on  between  0 

ville  and  Geneva,  but  some  woia.  uik.  also  been  done  between  Gta 
and  Pat«  Landing. 

The  imperfect  improvement  ai  >li8lied  lias  rcsnited  in  great  t 
fit  to  navigation.  Steambc  \ii  aa  at  all  stages  of  water  betl 
(leneva  and  Oaryville,  but  ter  full  loads  can  not  be  ««i 

and  they  are  much  delay"  bars,  which  can  be  readily  i 

ened  if  aulticiently  large  ns  are  made  therefor. 

WOHK  DONE  DURl         i-AST  FISCAL  TEAR. 

Assistiiut  Engineer  J.  E.  Turtle,  in  local  charge  of  the  iinproven 
reports: 

At  llie  liuRiuDinR  of  tlio  lieoal  year  a,  pnrl.y  was  at  work  reinoriue  obBtmctit 
navi<:i<tmii  DDiler  tbe  approved  ]iroject.  TbiN  vioik  was  I'outiiiiieil  until  Deei 
10.  1891,  uhen,  oivinK  Ui  high  waler,  work  whs  fiimpciidrd  and  the  property  sWn 

Dntiiig  the  bigh-water  months  a  Bt«ru  wbeol  aod  lunchiuery  were  put  a 

OuMay  24,  1892,  work  of  rciuoviug  olisfriiitioiis  wnBrpsunied. 

Work  performwl  was  a«  follows: 

Bnaga  removed  from  cbaiinel 

OvcrhanginB  trees  removed  from  banlis  _ 

Logsou  tank  cut  n|i 

StonipB  removed  level 

Tbe  nllerfttioDB  uadD  to  tbe  enog  boat,  iridndiiig  m.irhiner.v  and  Etom  wheal 
Bwer  tbe  puipoeo  for  wbiph  tbey  wore  intended,  and  will  do  iniicb  to  huUjI 

lliiiiy  of  tilt*  Hunffs  removed  wore  very  large,  aud  had  %o  he  broken  np  witll  t 
mil.   I  ;  ii.r.-  t'irv  I'lmld  be  bundled. 

!:■■■''  I  ■  ■':]i  Mi-complisbed  during  the  fiscal  year  ending  Jane  30,  IBS 
iii::i  ■  ..      ■■.   |i.i-.'.|ige  of  boats  between  Oenova  and  Caryvilleduring  loirl 

^1  1 1  <   '  'I  1  Ik' pnaaitgeof  rattson  Btagesfiinohea  above  low  water.    Oi 

Niiii'il I  l^'ii  till' lioiitB  rnn  at  night  on  a  stage  16  incbeBabove  low  water. 

n  iia  iiril  iliio  1o  :iTi  iiirreaae  of  depth^  but  to  the  removal  of  very  bad  obalCiM 
from  tbr<  I'linunH,  making  it  possible  for  bo.itfl  to  follow  tbe  deep  water.  Hoi 
of  eon  traction  have  yi!t  been  iiudorlalH'ii,  nud  the  ileptlis  ou  tbe  varioiu  ^iMi 
is  the  same,  or  about  22  iitcbe»  at  vorj'  low  water. 

RECOMMENDATIONS   AND   ESTIMATES. 

I  concur  in  the  following  recomniendatioiiH  and  estimates  1 
ant  Engineer  J.  E.  Turtle: 

The  adopted  plan  ralle  for  the  rcmoviil  of  obstnietiune  aud  for  deepen) 
by  works  of  coutraetiou  iiud  shore  prutoction.     Up  to  date  work  haa  I 
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to  the  fint  requirement  of  this  project,  but  this  is  now  so  far  advaucod  that  the 
deepening  of  the  sand  bars  can  be  undertaken. 

llie  plan  of  improvement,  therefore,  for  the  fiscal  years  ending  June  30,  1893,  and 
UM,  will  consist,  during  the  first  stages  of  luw  water,  in  removini^  any  lUiw  obstriic- 
tions  that  may  have  been  brought  into  the  channel  by  rroHh«>tH,  and  thou  iu  ctin- 
linninf;  work  upon  the  shoal  bars.  There  will  be  retiuirod  ouch  year  «i  <M.>rtaiii 
imonnt  uf  maiut'cnanco  work.  This  will  dola^y  the  contraction  works,  wirli  i]u\ 
plant  now  on  han<U  and  as  there  are  several  bars,  all  r«M]uirin«^  iinpiovcnifiit,  it 
woQld  hi?  well  to  increase  the  plant  by  building  a  pile-<lrivt^r,  jdariu;;  upon  this  tlio 
hoi.H!iui»  engine  now  at  Fort  McRee,  and  the  boiler  takeu  IVoni  the  snaj;  boat.  With 
Tbiyplaiit  both  classes  of  work  could  continue  at  all  times  ilnrin^  suiialile  .sta;res  of 
«it<T,  aud  after  the  two  seasons  the  work  would  bo  so  far  advanced  that  tlie  snag 
boat,  with  itn  ])ile-driver,  could  keep  up  with  it.  With  sueh  a  plant  -toO.iHX)  can  be 
profitably  exxMinded  during  the  fiscal  year  ending  June  ^^0,  1^U4. 

Money  sUitement. 

Wy  1. 1891,  balance  unexpended jj?12, 070.  10 

June  SiO.  IS92,  amount  expended  during  fiscal  year i\,  748.  f>S 

Jnly  1,  li&2,  balance  unexpended 5,  li'Jl.  72 

Wj  1, 1892,  outstanding  liabilities f<'J[).  in) 

Jnly  1,1892,  balance  a vaflable ■I.41U.7.S 

Anount  appropriated  by  act  approved  July  13,  1892 12,  ."•<)(.).  (.H) 

laount  available  for  fiscal  year  ending  June  30,  1893 h;,  IH4. 7:) 

^Amonutthatcanbeprofitablyexpendediufiscalyearending.JunellO,  ixiU    :j(),  (KKJ.  00 
<$abontted  in  compliance  with  requirements  of  sections  2  of  river  and 
(   harbor  acts  of  1866  and  1867. 


COMMKRCIAL  STATISTICS. 


Captfi.  J.  D.  Jenkins  and  A.  F.  Tatom,  of  Geneva,  Ala.,  report  the  follow  inij^  eom- 
>tt(ial  statistics  for  the  year  ending  June  30,  1892 : 


*™^^  •»*»'»•  t.^riiu. 


na;;e. 


Unter..  .. 

LtuC 

Ibry  Alice 


122.24 
»4.00 
39.37 


Draft  of  water. 


Li{;bt.  'LosuUhI. 


Pa8Bcn-:  Round 
Kors.   '  trips. 


Inches. 
24 
20 
16 


Inehet. 
48 
40 
32 


iSi'lM  «»u- 


40 
.'iG 


70     Gi'iH'Va  and  r.irvville. 
jr»G  D.I. 

C7  I  Du. 

:{     Gt'iic'va  to  Tato  Lamliiii;. 


Freight  carried. 

Cotton,  9,556  bales 2.'M\i) 

Fertilizers,  31,545  sacks 3.  (KU) 

ffidtt,  10  packages 2^ 

UTe  stock,  174  head 65^ 

Lomber,  3,500  feet  B.  M 8 

^visions 2, 207 

Giim,  16,800  sacks 7,  ICm 

HiicellaneoaB  freight .SOO 

Turpentine  and  rosin,  773  barrels 17:> 

Wool,  98  bales \] 

Wt,  1,195  sacks I  Mi 

Total 10,2161 

EfttimaUid  value,  in  round  numbers,  $1,188,065. 

In  a<l«lition  to  the  st^^aniboat  business  report-ed  above,  a  lai'ue  qiiautit  v  ol'  logs  and 
■a WD  aud  hewn  timber  is  tran.Hported  to  mills  on  the  river,  and  to  the  IVnsaeola 
mtfket. 

It  w  impracticable  to  obtain  accurate  statistiow  of  the  lumber  businesj?,  l»nt  the 
raJae  of  the  lumber  transported  by  river  is  estimated  at  not  less  than  $1,100,100. 
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IMrnoVKMEKT  OF  UAKHOH  AT  P^VSACOLA,  FLOBIDA. 

PLAN   01'  laiPntA'EMEJfT. 

Tlie  present  pInTi  of  improvement  was  adoptod  iu  accnrdanM  wt 
tlu>  rctommendati'mat'oiitained  in  thr- report  uf  tlie  BoHrd  of  Enpnee 
ti>i- tortitiuittioiis  and  for  river  and  harbor  improveiiicut^,  datol  Fs 
niiiry  lli,  1H81,  and  priutcd  iu  tbe  Annniil  Eeiiort  of  tin?  Chief  of  Eu. 
[i.'i'r.s  f.ir  ISSI,  papo  1177. 

T lif  projwt  provided  tor  drwlni'ig  a  cliannel  300  feet  widt-.  aa<L 

eet  dtop,  !it  int>aa  low  water,  at-rosn  tlie  inner  bar,  for  the  tempers 

'Olief  of  iiavigatiou,  and  for  protei-tijig  tb«  Hbora  line  uear  Fort  Mc9 

i'om  further  abraition  by  tlm  ftotistrnctiou  of  jetties  and  works  of  shs 

protet'lion,  with  the  view  ftutber  biJuHoug  changes  in 

tidal  cnrrcnts,  and  also  oi  position  for  di^fensive  purpcwq 

At  that  tinif.' tht'  mc^in  m  .tptb  on  the  inner  bar  was  ^ 

)(t.    Between  ISSl  and  "-  ler-bur  c^hannel  was  dred^^tod 

uriouB  tinii's,  and  in  the  frua  re>x>rtcd  that  a  chauuel  1 

I'Ct  wido  and  '2i  fi-et  dtn^j  tainefl. 

The  ftirther  injnriouH  aL.„  shore  lini>  near  Fort  McKee  wt 

Hto|ipe<l  l)y  the  iMinstrnRtiop  iw  of  intone  and  touert-tu,  neat, 

at  rijrlit  anglfs  to  the  sboi  ['roins  were  completed  in  Apri 

isao.  1 

In  tht?  Hpring  of  I8!K)  an  <y  of  tbc  entrance  to  thehttdf 

waB  made,  whii'h  showed  t.m^  innel  arrows  the  inner  bartn 

nhonled  «ia(-e  ISSli  IViim  the  reporieu  uejith  of  24  feet  to  a  depth  of  It 
feet.  ()u  .laiinary  17,  IHill,  the  report  of  tliis  survey  was  referHdtQi 
Koaiil  111' ICn^riiieers apiioiiited  to  as^elnble  at  I'ensaeolft, Pla.,  to con^ 
iuid  rf|ii.it  niHiii  ilie  iiiipinvement  of  the  harbor.  The  report  of tili 
U(i;ird  i,s  ilalcil  .h[[\  IC.  ISIH,  ;ind  is  printed  in  the  Annual  Repottt 
the  Chirl-.it   I-n-iiieei^i  f»v  isiu.  pn^je  1723. 

Thi-  }Jai]  of  ii]i|jni\eiiteiii  vei'iirii mended  by  the  Board,  with  tl 
reii.*ons  tlierelbr,  iw  siillieieiitly  iiidJeated  by  the  following  extracts  fr© 
their  re[)ort: 


Thn  licptli  of  wntor  lui  (1 !.-i  i.r  -in.!    ;lii-  lir f  antbontio  antTcya  baa  | 

miiiiii'il  ciiimtiiiit  111,  ttliiirM  !■■  .|i.-i]i;iti|(ilimein»ci;ord»D«owi 

tlio  [ii'ig.>i.'H.nKMl  lii.'ir-  ■■■  .     I'      ■         .  I,  .  I    .,  1,,-.,  ilioiunorbiir.     Tbia  <«•••{ 

.■rf.i*(Hnii  ]«Kti  t.>  ^1    I. .  I  ■■        ■ I.     Tlic  growth  of  tfaa  Mid^ 

Cnjiiiiil  hiim'iun.'rl  h1ui;i!ii:j  rii  !>',.■  i.!l.i  m  ;nir  i  liriiiuel.  uulJl  Ihure  remills* 
prest'ut  a  low-wuli-r  ilfiitli  of  IU.'!  I'eet.  "hiib  ia  jirnrlk-jiUj  Ihul  wliiuli  exinte'l  pri 
t«  uDprovoment.    Tilt-  uii|itli  ul'  water  <>□  tb<<  Lhrei^  prinoipul  aliottU  liaa  not  oliuci 

7,    COMMKRCB. 

Tlui  cniiiir.-n-,,.!  Irn-  ,.  ,.  -,  i..i  ill.- caieiidni 


'iii.i;,'ci  cxctH'iIa  tltul  of  nil  ilia  utUiU'  Utufportaoa 

''  -iii'iit  of  thD  FmiMcoln  luid  Atlantic  (t^l«— 

I  ■  I.  ..I  Id.  dluti's  tluit  0  mDVOtuttit  U  now  fairh 

I  ("■  1-  II  II  I  M  III   i\[Hirt.  iu  iHliJitioii  to  thu  ccttou,  nitvul 

>."il  mill  iii'ii  iiurii  tbi'  miues  of  Aluliatuii.  riulroiul, 

ipbiiililiiiB  miHuiiul.  uU>.     Up  I'lirtbor  atiitcs  Ibflt  Poiu      r 
wittuu  guuita,  mitobiuocy,  jiuiL  wailera  ]imiluv«  of  OV 


APPENOIX    P Ri:roliT    OF    CAITAIN    VllUl..  111.) 

•V'iirrir;is -n'ltii  i*i' ii«*.  wliicli  <liipm<Mits.  h**  luhXs,  will  lie  I'lriri'ly  im-nM-fil  nml«-i-  fln' 
Hi(\  i.jiv.ipriniiy. 

Aircr  rlif  ill  ♦priiiiii:  nf  tIh' inner  liar   in   ISSl-'Mi   tlu?  ronnniMt**  of  iln-  ]uni    \ni-. 

'■'•'»''. I  ;r;:;ifiiiife«  I.  ami  tli»*  chiss  nt"  vt-ssi-].*.  rnTerin;j  tin*  linrbor  nnnh   Irujnjivi  li. 

■"Wri^i  li.is*  >inic  taken  jilaii',  snul  duriii;;  tlic  [last  yvnr  vi»SM?ls  Jiavi-  Imimi  (It'ialiu-il. 

■"^iTiii.iilni^.  f'rnni  <»ne  Ti»  five  \ve»*ks  before  luiu^jj  abli*  to  pi  to  si-a.     A  niinilHT  ot' 

^f»MN  wi-nr  ;ii:r«»nn<l  mi  th«*  inni*r  liar,  whilr  a  lar;;o  niinilHM'  wi-rc  olilijiiil  to  pur  in 

*!'*ifij  iiii-oiiipli-rt-  tai-jrot^.     Owin;::  totlin  inorrased  I'onnin'noof  tIii'])orr  thi-  u««'r^- 

I       '■'.■■  I'lr «li.i-p  wati.T  is  meatei*  than  b«'for«»  th»i  liisr  iinjM"<iv»  iiu'iit  was  in;i«lf.     li  i> 

'"'''iii.'iritl  that  a  riilnt'iion  «it'lroni  x  to  2<)  \wt  cent  in  freii;;lit  rat**-  would  t'ollow  .in 

'•';>.iM-  «if  till-  navi;^ablt'  lU-pth  to  .Ity  tlrt. 

'' ivill  III-  srfvii  ihat  IV-n^aiMila  has  liettM*  natural   conditions   for  dtt  p  watiT  tinn 

*"■■•  otii -r  (i.ilf  port.     Kxistini;  r.iilr»»ads  an*  rxti-ndini;  tlu-ir  lini'«.  aihl  new  io;i  1^. 

NVi'i  [i-.i  iir 'n  ]iioe».*^s  ol'  i'«mstriicl  ion.  will  alVurd  aniph-  ta<-iliti«*s  lor  <oiiiiMrniii  a- 

'■''"inirli  tht?  intt.Mior.     Tho  iinp:irlan<"i'  of  lVnsa«'t>la,  IVoin  a  mHitavx   and   nav.il 

*'»*iil|ii.irif.  |iii,j  lunir  htMjn  n.'i-OLjni^rd,  anil  ronsithrrations  of  di'frn>*».  as  wi-Il  a-;  tho>»»* 

i»'''«'ni».'d  liv  coiuiULTcial  ncn-ssiiii-s,  demand  tin*  iniprovmn-nt  of  tln»  «-ntranii-  to  iis 

S.    PI.VX  III"   IMI'nnVKMKNT. 

.Til'-  uii'tliod  of  ol»tainini:  deep  water  acro-.s  tlie  liar  at  llie  entrane-  to  Pen-i.i.-oli 
''■irhor  by  ilri.-d^inj;  was  irifd  bet\ve«'n  \xs\  and  ISnJ.  tlu-rc*  having  hei  n  olitained  in 
*'-«■  latt'T  year  a  ehanni.d  TJi)  fe«;t  in  width  an<l  21  feet  in  dejitli. 

Altaoii^Ii  tinly  tive  year:*  have  elapsed  Murt'  then,  the  jxrowth  of  the  Midillr  (ir«iiiiid 
'*;»'l  (*:nii-!ix  .vituals  ha-i  lieen  so  rapid  that  the  depth  of  water  in  th'*  bar  thmrnl  !:  .>« 
■' '»"'-.i'ly  lit-eii  r»."lueeil  to  that  pruvailinij  prior  to  tin;  ori^^inal  inipr«i\  imijimi  . 

To  «»bt  :iM  iA«-r  the  inner  and  onter  bars  by  dred^iiii'^  a  ehainn*]  LM  l'<it  d'«)i  and 
•'»  Ml  fV,  t  'AJdi-  will  eost,  in  round  nnnihcrs,  t^IIMLOO".  and  will  rf<[iiir«'  an  innm.il  .x 
'•••Tiilitv.n-  of  !?:>>,u»U  therearrer  lor  it**  niaintenanei". 

A  iituii-  pi.-nii.tneiit  ehanind  would  tloubt  less  be  tuie  in  the  din-rtinn  iii'ih.'  il»'i  tlnw 
•*'"Tii^^  Till,  miter  end  of  (.';ineiis  Shoal,  btit  to  obtain  thi«*  by  tinMl;;;in«4  wnuld  !«•<.:.  i:i 
^'»  nTidnnnil'i-rs.  flJoT.'Jf^^',  and  it"*  seli-niaintenanei-w  iiliont.j«'tti<'s  to  in-uii'  tii!  il  >-i  iuii 
**^ii*\  Til  proTi-et  the  ehannel  from  the  inllow  of  sand  is  tlouldful. 

iliei'i'  rcinains.  then,  the  method  of  impruvemeuT  by  jetties,  .liihd.  il"  nrii-^v.n\ . 

^Tin-  fiirihiT  eastward  advanee  of  Canms  Sln)aland  southwaril  a«l\  :,n'-i'  <»f  r'r-  Mi.l- 
•*  i»- c.rimiid  <li,i;tl  hhouM  be  arn'steil.  and  the  ebh  and  llood  liow  <hoiiId  Ix-  unii.-.l 
•^ii'.  truiind  a«'ri.i^.H  the  bar  in  a  favoralde  dirertion. 

l.ii  Imation  of  the  \ve«4ti*rii  Jetty  is  tix«'il  U\  the  shon*  liiu',  the  pir-it-ni  ili.iinii  1. 

•*i:i|  Till' .liriri  ion  oftiilal  tlow  aeross  the.  bar.     It  now  beiMunes  nn-i-s- ny  hi  <  »  IimmIi* 

^n-:-  iM-.rnii  Ji'tty  as  not  only  to  arrest  llut  westward  travel  of  .-,and  ahm.:  tin-  'n  :i«  ii 

'*f  >:uii:i  h'li.^a  [>land.  but  to  obt.iin  in  tlie,|ett\  ehannel  the  ;(r«-.ii  est  tidal  >.ni!i  p,  if- 

^iv»i.:,.  ^vitlnint   injury  to  tlie  jetties  themselves  or  to  the  pri-s»-nt    rav<»r.ibii-   tidal 

'»t.iti:Mi|  the  bay.' 

•  *  •  *  »  -  »■ 

y.  i»j:s«:iiii'tu>n  «»f  .fkitiks  an'd  tn;i»KU  ok  consiiiii  i  iny. 

It :» |ip,pii^i>d  to  bnild  the  shore  arm  of  the  western  Jid.ty  up  to  hinli  \\:i(i'r:   ri-Mii 

ji^vurihliT  To  a  point  ri,Ot»  feet  from  the  shon*  i-nd  of  tin*  j«'!iy  IIm-  •n-si  slnMild  In- 

*'""iliT  up  t.i  tin*  nn-an  hei;;ht   of  the  be^riunini;  of  ebb  miill«»\\  :  f«ir  t  b  ■  iM\f   1  .:»iin 

p1  till- i-irst  <iliou]d  be  broujiht  up  to  mean  low  wati*r,  from  whii-'i  puint  it  will  -^InU 

"'tbi-  t'liinidaiimi  eonrse. 

J')"' dime  arm  of  thce.islcrn  Jetty  should  be  built  uji  to  hii;li  wai'-r:  tin-  <\r^:  t>t 
•''**j«Tty  will  tli'-ii  sink  within  a  distanei^  uf  1,J(X)  teet  to  the  h-vi  1  of  tin*  immd  iti«»n 
'■iujrjtt.. 

1' i«  ]iri»pii«4i'd  to  eonstnn't  the  Jetties  with  a  foumlation  eiiur>«- of  brush  iiiatires>(.'«, 
l'*'ti-i  i,,  vvidth.  and  a  suju*rstruetiire  of  rublde^toiii'  capped  with  ion(i«tf. 

i/io » .,timated  eost  of  the  iin])rove]nent,  whii-h,  in  mund  niiinbei"-.  !•>  ^l.'^:'»<'.«i«"'. 
^'iJijMiM-^  that  nimiev  is  re;riil;ii-lv' .-nid  adeouatelv  •Hunplird.  Witlmiit  thi-  tin-  <<»«»t 
'iiuMvork  vvill  be  larLfi-ly  inf*reaseil  and  its  sne(t">>  leMib-ri-d  dniiliilnj. 

Hnler  clatr  ot*  August  .'>,  IS'U,  tlic  report  ol*  ihr  PmummI  \v:is  ict'i.TnMl 
^'thelii vision  Kii.iriinnM',  Southwest  Divi'^ioii,  ihv  leiiiark.  IllsimlorM'- 
limit  was  as  f«»I]ows: 

K«;!*pii  tfully  returned  to  the  Chief  of  Kniriueers. 

riif  e-Htimated  eost  of  obiiiuin.i;  '2\  lo  r.  of  water  by  dreil^^in*;  i^  f  1:»  >.'»  in,  and   its 
aiiiiu.'il  luaintcnaiieo  is  ehtiuiated  at  .f;>(),i)iiO. 


1414      BEPOST  OP  THE   CHIEF   OF   ENGINEEE8, 

muted  post  of  til e  proposed  lowjettiM  ia  fll,800,[ 

ibly   hu  eonaiderably  greiiter.     At  3  pv  nent   tlip   nuDUul   Jut« 


Tho  esrtimntied  post  of  tlis  proposed  low  jettiM  ia  41,800,000,  whili-  tliP  flnnl  ei 
will  probably   bu  eonaiderablv  greiiter.     At  3  pv  nent   tlip   nnn     ■    ■   -        ' 
jil,800,000  would  be  $51,900,  mtiob  exc«ortliig  the  eatiiuated  cost  of  in 


dredged  thnii 

In  view  of  these  fUcnres.  and  of  tbn  Buccess  thas  far  obtniiied  in  the  inaiiiten*^ 
of  the  SuDdy  Hook  Chnnnel,  J  tliink  that  tho  improvemiMit  should  )>e  foutiuni'd 
tlred(;lng,  imtll  it  ii  foaad  that  $50,000  a  year  will  uot  maiutaiu  a  channel  uf(«r  & 

once  completed. 


InftBmni'h  aa  tho  plan  of  iroprovomant  recom mended  by  the  Board  contemidnt^M 
expenditiirB  of  $1,830,000,  the  aniinal  interest  on  which  at  3  per  tent  M5i,900>, . 
cendH  tho  estimated  aonuBl  coat  tif  maintenauca  of  the  dredeed  channel,  Ibe  Boa 
desires  tn  set  forth  more  fnlly  the  reasons  which  compelled  the  riyectlon  of  the  pli 
of  IrDprovemant  hy  dredging  alone,  and  the  snbstitutton  of  the  plun  of  lupraTentn 
by  .tettl™, 

That  a  dredged  channel  across  the  inner  and  outer  bar»  at  Pens»co1a  will  not  ft 
self-uiairitaining  has  beea  denionstrnted  by  eijiorienee.  So  few  earreyt  of  tlie  bl 
have,  however,  been  made  that  it  is  not  poMible  to  determine  the  thIo  at  which  Ik 
shoaling  has  taken  place,  and  therefore  for  the  parposes  of  eatiinating  the  cu>t  0 
maintamiug  a  dredged  channel  the  rate  of  shuallug  as  shown  by  a  comparisnn  nf  tt* 
surveys  of  1SS6  and  1890  was  assamad.  It  ia  prohnble,  however,  that  the  vnlanta  0 
sand  moved  in  theship  channel  dnring  that  period  was  ninny  times  that  dctrriDiaff 
by  the  method  outlined.  On  the  South  Atlantie  cJtaat,  at  Cumberland  Sound,  wbA 
the  bar  ia  composed  of  material  somewhat  similar  to  that  at  Pensacola,  storma  ofj 
few  days'  duration  have  uaosed  a  shoaling  of  3  feet  and  more  in  tbu  ship  cbwnnt 
while  at  othertimo9aloruisofe(iually8lii>rt  duration  have  prodneed  m  grpat  aw*'*' 
It  is  possible  that  as  great  and  sudden  I'hsnges  have  taken  place  at  Penaawla.     ^ 

On  ocean  bars  composed  of  coarse  eand  or  griivel  dredging  alone  has  in  koum  tl 
stances  tiroved  succmbAiI,  but  on  the  bar  at  Ponaauola,  composed  of  very  fine  icA 
eB3ily  placed  and  held  in  suspension,  no  such  satisfactory  results  can  be  eiyeeW 
An  unjettied  channel  is  moreover  liable  to  he  bloekoded  in  a  few  days  or  periBpJl 
a  few  hours  by  a  heavy  storm,  while  rough  weuthet  might  prevent  diedfes  fta 
alTordinx  relief.  If  the  port  uf  Pensaeola  is  to  offer  adoijuate  fncilities  totUthS 
ping,  it  IB  impeTAtivethat  the  depth  of  water  on  the  bUtliAll  Dot  be  liablAtaBll'ldK 
Qnctaations,  and  the  great  advantages  which  would  accrne  to  the  Mhipping  by  hlg 
ing  a  permanent  and  straight  channel  of  probably  a  ereater  depth  than  34  feet,S 
etoBul  of  the  present  crooked  channel  with  a  probable  depth  dnnng  a  conaideratl 
part  of  the  year  uf  much  leas  than  24  feet,  make  it  necessary  that  the  plan  of  it 
provemeut  by  jetties  should  be  adopted,  and  the  Board  can  uot  tbertfore  rocommM 
a  plan  of  iiupnivement  which  has  already  proved  a  failure,  which  can  at  best  p' 
only  temporary  Tetii<f.  and  which  may  permit  the  blockade  of  the  harbor  dnrtagtJ 
busiest  season  of  tlie  year,  and  thus  greatly  and  unnecessarily  retard  the  devull 
ment  of  the  port  and  Heriously  injure  ■*-  """ 


ArPROPRIATIOKS. 


JunolR.lRTS $20,000 

Marcli  X  ]«TJ 10,000 

Jnii^  14,  !S80 40,000 

M(ir.'li3,  IISHI 20,000 

August  :f,  1883 50,000 

July  0,  !B8t 55,000 


Angn8t5,188G 30.fl 

August  II,  J888 38^0 

September  19, 1890 ,25,8 

Total 3te,fl 


r 


OI-ERATIONS  TO  JtTNE  30,  1891. 

IVnrk  lin=i  Won  rnrried  on  at  intervals  since  1879,  but  at  no  time  111 
till-  iiifiiH'v  ;iv;iil:iiili.'  lieeu  snffltient  tn  complete  the  work  conteuiplaU 
by  tlic  iniijiTt..  Ill  1S79-'8U  the  wrecks  obstructing  the  chauneJ  w« 
rciimviii.  liL  April,  ISDO,  two  stone  and  concrete  groins,  for  iireventii 
tlio  further  abrasion  of  the  shore  line  at  Port  McEee,  were  compl^ 
and  have  so  far  accomplished  the  pin-pose  for  which  tiiey  were  bul 
Dredging  was  done  at  various  times  between  18S1  and  18SG,  at  whit 
'  iine  a  channel  130  feoC  wide  and  24  feet  deep  acrosB  the  inner  b^  « 
■epurtod. 


I 


APPEXDIX    P — ^REPORT   OF   CAPTAIN    PKICE.  HIT) 

WORK  I>ONE  DURING  PAST  FISCAL  YEAR. 

-Assistant  Engineer  J.  B.  Tiirtlej  in  local  cliarge  of  the  work,  reports 

•^ttbebeginninji:  of  the  fiscal  year  dro(1)2:inj;,  nuder  the  npreement  with  Ww  sur- 

,*^ge  Baulty  in  .fiine,  1891,  had  juht  starttnl.     Tho  (loveniinent  anjrecd  to 

5""?%  the  dretige  not  le8a  than  forty-five  days.     After  being  employed  fnnii  June 

^toJuly  16,  1891,  much  of  whieh  tiuio  was  lost,  owing  to  had  weather,  she  broke 

■'f  Bain  pn nip  shaft,  was  recalled  to  Port  Ends,  and  dredging  under  this  nfrn't*nieut 

^4!  impended.     Work  done  by  the  Bnifley  was  eonfined  to   the  inner  Imr  ehan- 

JJ' and  between  the  21-foot  curves.     The  depth  over  the  shoalest  portion  of  this 

JJiflBj-Uiva  was  increased  about  1.5  feet,  which  has  since  shoaled  at  h-a-st  linlf  of 

wJiincrease. 

^  total  work  done  by  the  Bayley  was  as  follows : 

^••bif  ya^l8  dredged  from  inner  bar 11.151 

^•***l  cost  of  dredging * 7,  s3i».  L':{ 

^^  per  cubic  yanl 0. 5.'.  I 

i|;OiMiderable  work  has  been  done  on  the  cement  tests.  S.nnples  have  ho^'w  hroken, 
^«'ehnow  complete  the  tests  of  briquettes  from  <»ne  week  to  ovit  two  \«  ar.s  old. 

RECOMMENDATIONS   AND   ESTIMATKS. 

f'or  the  reasons  iriv'<*n  in  the  foregoing  quotations  tVoiu  the  reports  of 
t  special  Board  of  Kngini^ers,  tlm  estiinate  of  ??r)00,UOO  for  b(';;iniiiii<»: 
e  permanent  improvement  of  the  harbor  by  dredging  a  straight  chaii- 
1  acrrtss  CancuH  8hoal  and  preserving  the  same  l)y  jetties,  whirh  was 
bmitted  in  the  Annual  l^ejmrt  of  tlie  (.'hief  of  Engineers  for  ISDl,  is 
Hewed, 

Money  Htatement. 


1t1.1891,  balance  unexpended f  2.\  n(;i).  IHI 

iTi*  30, 18ftJ,  amount  expended  during  fiscal  year 1 1 ,  :{S0.  r.L» 

^ly  1. 1892,  balanec  unexpended II.  lt<!«.  1 1 

aly  1,1892,  outstanding  liabilities .'iiC  r»n 

J^y  1.1892,  balance  available lS,S<i:5.!M 

^'ttonnt  appropriated  by  act  approved  July  ir>,  1892 7:>,  (HH).  (H) 


« 


^>aonnt  available  for  fiseal  year  ending  June  30,  1893 8><,  m.\.  i» i 

\\iDOQnt  that  can  beiirofitablyexpondedinfisealyearending..hnu'3().  ISJH  r>(M),  (MM).  IK) 
<^Qbiuitted  in  com]dianee  with  reciuirementa  of  se<'tions  2  of  river  and 
\  Wbor  acts  of  1800  and  1807. 


COMMERCIAL  STATISTICS. 

The  following  statement  of  the  business  of  the  port  of  Pensarola  for  the  fiseal 
J^tr ending  June  :W,  18*J2,  is  furnished  by  the  collector  of  customs: 

ExportR  to— 

foreign  portu .*2.})S2.2n5.  jX) 

Coastwise  ports iW.nilTJH) 

Total :;.  ir>s,  ss:;.  00 


npbrta  frnm — 

J"  orcign  ports 01 .  1 7 1 . 0(^ 

Cuastwihe  potts 3»J.!»21.(M) 

Total lot.  r.jij.  (H) 

xile»  ou  imports  and  uiiscellaueouH  eolifet  ions 27.  3."»:>.  *.)2 


BT  OP  THE  CHIEF  01'  KXGINBEBS,  V.  8.  AttHY^ 

v'tnaols  ei. .-■1  from^ 

Fiiroign  poile 

Totnl 

VesBols  clesred  lor— 

ForeiKii  porte- 

CoustwiHu  ports — 

Total 

Number  of  veMela  eni|ilu.v<:il  iu  ti'jiUlo  ofpol't: 
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Sail 

Total 


IMPROVEMENT   OF   E8CAMBIJ 


X'LA  PROTEMENT. 

The  Escnml)ia  and  is  are  actually  one  river.  tS 

tioii  of  tUe  river  flom  jra  in  soiitheaifteru  Alubamf 

Floiidiv  and  Aliibaina  'ing  called  the  Conecuh  Riii 

the  iHntion  iti  Fioridp.        lu  ^,  being  calle<l  the  EscAnibia 

It  empties  into  Kscambia  Bay,  wiimn  is  itself  an  iudi'iitatlon  from 
cohi  Hay.  Fully  .jit  pei'centuf  the  immenseqaautity  of  timbers 
Irtim  rrii^uiila.  Iliiibfir  is  cnt  on  lands  tributary  to  the  rivtr 
tioated  down  in  lalts  to  Pen^aeol^  Harbor. 

The  present  plan  of  improvement  was  adopted  in  accordan 
the  recommendation  14  contained  in  the  reports  of  the  examinatic 
sar\'ev8  of  the  rivers,  ]>rinted  in  the  Annual  Report  of  the  Chiel 
Sinoers  for  1S79,  pages  843  and  852. 

Tlic  project  provides  for  the  improvement  of  the  river  from  its 
to  Indian  Creek,  in  Alabama,  an  estimated  distance  of  293  mi 
the  removal  of  logs  and  snags  from  the  channel  and  overhangin 
from  the  banks,  by  excavating  rock  shoals,  by  deepening  saui 
by  works  of  contraction  and  shore  protection,  and  by  dredging  i 
ncl  throut;h  the  bur  at  tlie  mouth  of  the  river. 

The  object  of  the  improvement  is  to  facilitate  the  movement 
logs  and  timber  raits  down  the  river,  and  to  afford  at  the  same 
suitable  channel  for  steamboat  navigation.  The  value  of  the 
annually  transiwrted  on  the  river  is  estimated  at  over  $1,500,00 

In  order  that  the  rafting  business  may  be  carried  on  safia 
profitably,  it  is  necessary  that  the  river  should  be  kept  fairly  fti 
logs  and  snags.  This  requires  the  maintenance  of  an  efficieol 
boat. 

In  the  fall  of  1S89  a  channel  0(t  feet  wide  and  ti  feet  deep  was d 
through  the  bar  at  the  month  of  the  river  by  means  of  tJie  oesl 
sand-pnnip  bchmging  t^i  the  snag  boat.    This  channel  has  aioce  bI 
and  it  is  very  desirable  thatasnfticient  amount  should  be  ap 
to  enable  a  cut  7.1  feet  wide  and  iSJ  feet  deep  to  be  made 

The  harbor  tugs  can  not  now  cross  the  bar  and  ente 
reach  the  ralt;s  and  tow  them  to  PensaeolA.    Th&  ral 
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down  over  tbe  bar  and  fast<Mie(l  to  tiiiil)r»r  stands  in  tin*  l>ay,  wlim' 
tlifv  arc*  I'Xposed  t(»  sutlden  storms.  A  (•(iiisid<*nil)k'  aiiimai  lc»ss  of 
lombiT  iiml  money  is  thus  oirasioiiCMl.    . 

'     APMIOI'RIATION'S. 

ForKsc.-iiiihia  River:  For  Escanibiu  and  Coiu'culi  rivrrs: 


M.mli2.  1K13 $5,000 

Jiilv  1'.  lK{t\ 5, 500 

.'mil- 14,  ISxO 8,000 

Man  h  H.  1  w  I 5, 000 

Julyf).  IHM 3,000 

Angnstl',  lSf<2 12.000 


Julys,  1SX4 .flL'JH)H 

August  r>,  ISSH 12.  (KM) 

Au;ru8t  11.  liWX U).  0(h» 

September  11»,  lSiM» l.TAH) 


Total K).  000 

OPERATIONS  TO  JUNE  30,  1891. 

The  aljovc  ap])ropriations  liavt*  been  ex|K*ndtMl  in  provitlinjr,  main 
tainiiig,  and  renewin*^  the  necessary  workinj^  plant  and  in  rrniovinjir, 
toalaifre  extent,  the  aecninnlated  lo^s  and  sna*^s  tioni  the  fhaniKl 
snd  ovi-rhanfrin^  trees  Irom  the  banks,  from  the  mouth  of  tin*  nvcr 
toThumiisou  Cnt-off,  a  distanee  of  l.'i.S  miles;  in  kee|)in«jf  i\w  ehainii-l 
.fairly  free  from  lo^s  and  snags  brought  in  by  the  winter  freshets,  inul 
in tvii.e  dredging  a  channel  through  the  bar  at  the  mouth  of  tlu*  river 
t«pennit  the  passage  of  towboats  drawing  not  ov<m-  .")  feet  of  water. 

WORK  DONE  DURING  PAST   FISCAL   YEAR. 

Awistant  Engineer  J.  E.  Turtle,  in  local  charge  of  the  iin|)rov<'Tn<'nt, 
Sports: 

Atihebpj^inDinjjTof  thclisral  year.'t  party  waHat  work  reniovinirob'.tnHMion^  tVcm 
**fhann«'l  as  ptT  approved  project.  Work  daring  tli<'  vcar  was  roiitiiKMl  in  thai 
Pwtinn  of  the  ri\«r  King  between  Moliuo,  Fla..  and  Harobl  Mill,  Ala.,  a  ilis|:in««'  ni' 
Wiflil«i.  Activi;  operatiouN  ronlinufd  until  DtM-einlu'r  16.  ISiil,  wln-n.  nwiiiu,  to  liiuli 
*>ter,they  wen*  wusprnded,  and  tlie  property  and  plant  placed  in  <;liar^«-  of  a  \^  at«li- 
■•>{.   WoVk  wan  again  re.MUined  on  May  20,  'l85>2. 

^'ork  performed  during  the  year  was  an  IVdlows: 

J^  remove*!  from  dinnne] W.TtSA 

Jferhangiug  trei-s  from  banks ."".»; 

j**inpa  removed,  level 11 1 

^"D  banks  rut  up 1,  nlTi 

wel removed  from  channel mhii-  yauls..  \\) 

it»tiUM. — ^The  work  aecompliNlied  during  the  lisral  y^ar  (MHiini;  ,J»iiic  '><>,  ls!'*_*,  has 
Jfoltoil  in  removing  all  the  ba<l  snags  from  the  channel  between  Mnlino  and  Ilm old 
■ill,  a  distance  of  about  60  miles,  and  making  thi'  j)as.sage  of  lalt^  on  st:igi>  j  t.  «1 
•Jove low  waU'r  pnirticable  aind  safe  over  thin  ])ortion,  which  was  ct»ii?>iden.'d  lo  b«? 
f    «*  worst  on  the  river. 

'  REr()M3IENDATI0NS   AND   ESTIMATES. 

Iconcur  in  the  following re<:ommendations  and  estinmtes  of  Assi<t:int 
£np'iiH?r  J.  E.  Turtle: 

PorM>nie  time  to  come  the  coiunjerro  on  this  river  will  be  rp-;trit'tril.  in  iii\  opiti- 
M).  aliijf»«it  entirely  to  the  transiiortatitm  of  lumber,  rhenibre  tliiit  ]>Mrt  of  the. 
proji-i't  caUing  for  the  improvement  of  th»"  slu»aN  ami  bars  unci  not  be  nnw  at- 
tempird,  and  the  removal  of  obstructions  slionbl  be  direett-il  mainly  t«»  |»ro\  iilnii^  a 
f%ft  pa>iuigi>  to  rafts.  The  opening  of  a  elianuel  thron«:b  tiie  bar  at  the  mniith  is  an 
iniKirtant  feature  of  the  improvement. 

It  i^  expected  that  the  alterations  to  the  snag  b<»at  will  beniaib'  dnriii^i  the  ]  .resent 
wa"««in. 

It  i!»  recommended  that  a  Hutliciently  barge  a])pro[»riatioii  may  be  ina<le  tbr  the  tis- 
rtl  year  ending  Jmio:^.  IWU.to  enable  aii  SA-«V"it  ciiaimel  tn  be  dred^eil  tlirtmnb 
the  bar  at  the  month  of  the  river  at  an  estimateil  eo.-.t  of  >rrj,(M)().  n<  well  a--  !«»  <<«u- 
tmae  suaggiug  operations,  at  an  annual  C(»st  of  ^t),()Ot),  or  of  :i^L2,()lN)  for  two  years. 


r 


?  OF   TUE   CMIKK 


Afonry  Htalnnenl. 


July  1,  1891,  U     ice  iiDeipfndfil 

Amoiinl  reuoiv       from  settltmpnli  liy  I'hJrrl  Auillhi 
(R.  L.  Hoiie,  ..jptain  of  cDginnen,  17.  S.  Anhf .) 


it  (>xpeiiilfld  dnring  fiscal  year. 


Amount  available  for  fiscal  year  ending  Juns  30,  1893. 


(  Amauntthat  can  be  profitably  expended  in  fiscal  year  ondiugJuuo  30. 18EU    . 
<  SubraittnJ  in  ootnpliiince  with  requirementa  of  ««■'■'  --='-■ 
(     harbor  acts  of  1866  and  l^^^ 


Cftpt.  J,  S.  Stnnton  ijaiorl.a  i 


Draft  of  wativ 


FTdijhl  earritd. 

Pertiliiers ..., tons.. 

ProvisionB - pai-kage*.. 

Grain saoka..    ] 

Midfellaneoiis  fl'uij'bl packagui.. 

Kstinjuteil  wiight toui.. 

KBtiraati'iI  value M 

While  the  steamboat  commi-irp of  Ibio  rivi-ris  insiKiiificaiit,  tbo  timlierhiuhK 
TOTj  iBrKe,  amounting  in  the  i)flstywir  to  mure  than  60  perccDt  of  the  entire  lu 
shipment  friim  Peaanfola,  or  to  about  151,000,000  feet,  B.  M.  (252,  774  Ioob),  t* 
in  ronnil  ■iiimliern  at  J1,510,D00. 

The  msiiitcnaiice  of  the  river  in  ^od  rafting  condition  and  the  opening  of  ft 
ehnniicl  for  Itij^  lhrou||;h  the  bitr  at  its  month  are  thereforsof  great  v«tU0t^ 
-o  of  the  conntry. 


IMPEOVEMETF  OF  ALAbAMA  EIVER.  ALABAMA.  i 

PLAN    OF    IMPKOVEMBNT.  ] 

Tlio  iiii'M'iil  iilan  of  iinprovemeiit  was  adopt«d  in  arcorrtance  wtt 

tin    :  i  ■   ■ ■ii.Liiiiiis  contained  in  the  report  of  an  exaniit'"*' —  -^ 

I'  I  ;  lilted  in  the  Annual  lieport  of  the  OUiet  of 

Tiic  jnipjiit  provides  for  obtaining  a  channel  200  feet  vi'' 
deep  at  low  water  JromWetumpka,  Ala.,  to  its  junction' 
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•ipbec  "River,  44  miles  above  Mobile,  Alii.,  an  I'stiinatod  (lisfaiic-c  of  32."> 
aiics.  by  the  I'eiuoval  of  siia^s,  lo^s,  cti*.,  fr*)in  thr  <-haiiiu'1  and  over- 
kiuipiij?  trees  from  the  banks;  rcniovinj*;  rock  rocfs  and  p:rav(*l  bars  by 
dsustio^  and  dredging,  and  saud  bars  Iiy  works  of  eon  traction  an<l  shore 
protection. 

The  normal  width  of  the  upper  portion  of  the  river  is  from  oOO  to  noo 
fcetandof  the  lower  ]>oi'ti<m  from  700  to  800  fret.  AVlien^  the  rixrr 
hM  the  normal  width  the  h)W-water  depths  in  the  elianncl  vary  from 
8  to  15  feet,  but  where  tlitjse  widths  have  been  ineri*ased  by  the  erosion 
of  the  banks,  shoals,  bars,  or  reefs  are  fouiul.  Tlie  avera-xe  slope  of 
the  low-water  .surfaee  is  about  4  inches  per  mile.  The  maintenance  of 
mt  efficient  stern-wheel  snag  boat  is  recjuired  to  remove  the  logs  and 
JBftgs  brought  in  by  the  winter  freshets  each  year. 
'  l&tween  1878  and  188.3  the  average  annual  appropriations  were 
#21,000,  and  with  this  amount  considerabh.*  snagging  work  was  done 
ud  dikes  or  jetties  built  of  brush  and  stone,  rock,  or  pile  work  and 
stone,  were  eonstrueted  at  eight  of  the  most  tnmhiesoine  bars,  viz. 
He  Cnt-Off,  Haines  Island,  llobbs  Island,  Y(»ll(»w  .laeket,  (iardner 
bland,  Hadnot.  Cox,  find  Three  Ohutes.  Sin<-e  188.*»  the  a])propria- 
tioDS  have  cmly  sulUeed  for  the  maintenamuj  of  a  snag  hoat  and  for  an- 
laal  snagging  o]M^rati(ms.  A  great  d«*al  of  us(»ful  work  has,  however, 
fcen  ace«»mi dished  by  the  removal  of  h>gs  and  snags  from  the  channel 
md  by  eutting  the  overhanging  trees.  Many  of  the  shoal  places  in  the 
hrer  are  eansecl  by  the  aeciimidation  of  sand  and  gravel  about  sunkcMi 
Bgs  and  snags,  and  a  number  of  the  troublesome  bars  have  l)e(Mi  i)el'- 
nnently  improved  simply  l)y  the  removal  of  these  obstructions,  with- 
al resorting  to  jetties  or  dikes. 

AprRoniiATioxa. 

ne  18.  187S .*'-'.">.  0()0     Au^nisf  n,  ISj^O !*ir.,  000 

I*r«h  :<.  I^7!» :;n,  ()()()     An^^msill,  Isss i^o.  ooo 

IIXI4-  14.  1^!^" L!.\(MM»      So])lt*in])rr  ll«,   ls!»  ) 20.  (XM) 

[atcL  3.  Iv<l L'o,  r»0()                                                                 

njjurt  1'.  1  ^>^2 L'.».  000                Total lsr>.  onn 

r1t5,  1^^4 10,000 

(»rKUATlO.N\S   TO   JINE   30,   1S91. 

An  etli<*ient  stern-wheel  snag  boat  had  heen  !naint:iine<l.  and  the 
lianne]  had  l.ieen  k<»pt  rr!i>ioiKibly  i'vrv  from  h)gs  .-(iid  snap's.  I*rc\  idii^ 
)li<^^eiirhi  ofthi*  most  trcmblesome  bais  weie  im])rov<'d  l»y  r<uitrac- 
i>n  AVoiUs.  Sinee  tiiat  <hite,  however,  the  a])pi'opri;iri(>ns  h;i\c  not 
iffic*-*i  tor  ke4»[iiiig  these  works  in  pro[)er  repair,  and  mosi  of  tlicm 
iw  lii-ed  lenewal. 

WOKK   Df)NK   DIMMNG    PAST    FISCAL    VKAK. 

As<i-»taut  l'ny:ineer  C  IJ.  Percy,  in  hx-al  I'liar^e  of  the  ifn|H-ovt'iih'iit. 
[NiiTs  ;i>  foihiws: 

Lt  *'i^.*  ■•[•'■ir.nu  of  t!h'  Vim-.i}  Vimi- of  1S:M  -'HJ,  lln-  ir«'\v  of  tin*  sii;j_l  Im.il  'i'lr-imni 
I*  •■'-;■«:'•■■-'♦"*  I  ill  «]iM7iin;X  the  river  jiUovf  Mohi^ohhtv  to  tin  JiiiMt  ion  i»»'  ilir  i  <m..,;i 
1  T;iii=Jl**'"^;*  rivi-r.-i.  This  wr)rk  \vjis  toinph'tr-l  m  .l;il\.  w  !rii  r!i  •  |.iM.\  \\;i>i 
ler^il  T'*  «"«>Tk  uvt'T  the  river  Jiom  tlie  niouth  h.ick  to  Mo'ii  u;o!ii'  :  \ .  mhI  liv  •  >'<•!,,  r 
^1  T!i'»f*«ii'-rl>ly  rh.-ainl  it  of  all  o'lsii-ui  t  ion^  ;in«l  ovfi  li.m.r:ML;  tinili*  r  tioin  ilw 
Bth  t-^t  <  i;ii«iiier  ImI.iihI.  a  MistaiH-e  nf  L':;i)  inih'"^.  \\  \\\\^  |r..iii  ail  aiicmiit  v.a> 
lie  !■•  reliiovft  a  portJMn  of  llie  rook  ,i«-rt>  at  tln'  l!r:i.!  ot' l  In-  isl.iii'l.  loi!  t  Ik-  lK»t  l.)?M 
:h^  ri ''''-r  b^low  ihf  jrtty  was  f«iiin<l  stn-wti  wiili  iixK^,  .■•nil  tin-  »\tr4ii:i-  low  -^la^o 
%jt   river  at  that  time  renileriug  it  dan.iitioarj  to  w^v  iIm*    i'lriuimi.  ihr   work  was 


ruciiiituiiUMl  (oiviiril  Moiit^cuiiory.  'Hi 
iu¥  yews,  nnU  iU  unvigution.  betweer 
and  MinitBOHiery  was  verj  niiitli  imimdod.  Oii  NoTciiihnr  S  u  brmth,  log.  k 
Jotty  was  HtHrtcl  ncrotis  tlie  chnte  behind  Maouck  Islaud  lit>i  milee  below 
goiuory),  At  itial)«aJ,  anil  dnriiig  theprogreBsof  theworka  gnio  iif  SinctioB  in 
■wna  pbtuituxi.  Tliis  work  wue  very  near  odiupUtion  wlieu  nrdeiB  wer«  rt-ceit'il 
vcmb«r  24,  to  com^  up  to  the  "ThreuCImteB/  just  below  Moat^omerr.  triien) 
liOBtH  wore  being  very  niaob  delayed  by  I  he  scant  depth  at  that  puint.  Work  tlM 
voiiimbnoed  Koveinber  28,  tlie  rrt^t  at  the  bat  won  tnkedanda  gain  of  ]  fixitia 
waa  obtained;  the  middle  chute  woa  cloaed  l>^  fellinj^  timber  into  it,  ituil  inW 
liiif;  with  the  felleil  timber  fascines  of  brush;  a  Jetty  to  beofniles,  rock.  *ai( 
WMB  Btartod  Ueouober  12  at  the  head  of  the  upper  one  of  the  Three  Chutift,  t^ 
twenty-nine  piles  had  been  drirea  when  the  the  high-water  seoAon  set  lo 
work  woB  finally  «UB|>eiido[l  on  Uecetnlier  19.  Tbe  snag  boat  Tnllapoo**,' 
had  been  temporarily  Hlteil  up  as  a  pile-ilriver,  wa«  toweS  np  to  the  rity,  a 
Jirining  proroeil«d  dowii  to  tlie  month  of  the  Cahaba  to  gst  the  sna^  IkmCI 
iug  to  that  river  out  of  it  and  bi'ine  it  to  Montgomery,  retumiuu  to  Monti 
DoceinberSS.  All  three  boats  were  then  aent  on  to  I)ij>  ilond,  IT  miW  aliovatl 
aud  OD  Decamber  !)0  the  crew  was  dischargid  k 
under  the  obalgeof  two  watebmor 


The  bigh-wal«r»easnu  of  181)1' 
gouieiy  April  28,  1802,  and  the  i 
wom  romplcted  May  21.  The  ci 
mission  3(ay  23,  and,  after  an  int, 
muured  May  ^1  at  the  moutJi. 

Vne  to  the  three  snciteeaive  high 
ordinary  iinmber  nf  large  benvy  kV 
onviid  very  liDilly.    On  Bccoitnt  t 
th«  Bimg|Tiiig  opprntinns  aa  quk 
priipnaed  jinnnnncnt  improvonici 
for  tho  prcBotit  the  Cohabu  log  I 
with  the  irni.  J.  Twiniitp.     It  va 
mouth,  Juno  5,  and  at  the  «Ioho  n 
Il«  mouth  to  Torvcr  Bur,  »  dialtir 
tbnt  were  rinibto  ut  tbe  thou  priL>.i 
wfttor),  or  could  be  deti-cteil  or  wei 

The  fuUowiug  is  a  tabiili 


...   -  'UK 

0  Bie  i)ond,  1"  mile  

uid  the  boats  laid  up  for  di« 

boat  over  the  boats  were  onlentd  i 
led  na  tbe  Tinniitg  were  coimnen 
Kir^atiUed  and  tbe  steamer  pnt 
■ho  river,  anaggin  g  operations  w< 

I  during  the  winter  of  ISSl-'Sa  oi 
■amtd  all  along  the  river  and  tiM 
i  unimut  of  work,  ami  alsA  to  get  ti 
dble,  so  na  to  bo  nuidy  to  rommn 
:ty  wnti  asked  fur  und  grttut«d.tal 
3  Alahamit  River  to  work  in  mn 
iwntu  Haines  Islaud,  #7  milMil 
roareudiug  June  30, 1893,  theH* 
nles.  hull  bwu  ulenredof  all  obab^ 
K  o^ij;^  of  wal«r  (3  feet  to  6  feet  alM 

of  the  work  done: 


^niMi Foiuti^'ed from «]lp  [ii4- 
T<rt»l 


Ddok  bowlders  removed  from  river . cubic  yarda.- 

Oravel  exojiviition  by  raking  (estimated} db ., 

liorkuad  bninh  jatty  built linear  JeaUifi 


RECOMMENDATIONS  AND  ESTIMATES. 

Sliiiiilil  t!ie  iipiiroprintion  of  $70,000  provided  for  iu  tlie  rivtt 
liaiUor  bill  now  iieudiiig  iu  Cougrcae,  be  iiia<ie,  it  ie  proposed  " 
vjik-  a  suitable  plant  for  tlio  espeilitiuiia  work  at  tbe  bars  i 
flive  trouble  at  low-water  stages.    Judgiug  from  tbe  satislact 
inodurod  by  contraction  works  built  between  1878  and  188.'t- 
dittirutty  will  be  experienced  in  speedily  obtaiiiinp  low  "wat- 
from  1  U)  U  lijct  on  all  the  bars  now  having  leas' deptbs,-pi 
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:itly  larpt.*  aiipropriaticms  are  inadt»  to  enahle  thr  work  to  Ix*  ♦•aniiMl 
with  ail  eflirient  i)lant  and  a  large  workiii«j:  loire  (liiriiii,^  the  low- 
UT  season. 

It  i<  t'stiiiiatril  that  *1."»(>.(MM»  eau  be  profitably  expended  during  tlie 
cal  year  eiuling  June  .'iO,  LSm. 

Monet/  sffitvmtnf, 

iK  1. 1**!*!.  balaiirf!  iim*xiM*ml<Ml !j:17,  .-.Vi.  7S 

vLt^ii}.  !?*■.»•_'.  aiiinuut  «'Xp«xulr(l«lurin;i  Ii>i':il  yi':u 10.  .'il  1.  ."ii; 

ily  1.  iv.»_».  1i:il:inri>  iine\iK'iitl(.Ml 7.  nil.  L'-j 

l!y  1. 1*^J.  ont-TiiiH.liii^  lialiilitii'M 'J.  Jin  7*1 

■It  1.  iy»l\  l.alanri-  avaihiblf 1,713.  I»i 

B»uct  ajii»r.»priat€.»l  liy  art  aiiiin»vi-il  .Inly  1*^.  1SH2 7o.  <Km.  <m> 

a»in:i:  .'iv:iiIaM(<  t*«ir  liscal  y«-jir  iMHliii;"  Jiuif  :-Jl»,  ISMS 71.  7i:t.  U\ 

lAmriimr  t)i:it  «-:i!ilif*]irotitahlyi'X|MMnl«'diii  liscj»lyojiren«lin;r.hiiwSO.  IMH  l."ii»,  jmm).  ou 
.NilMiiititfii  isi  c'(»iu|ili:iii('t^  with  rrqiiimni'iitb  i»l"  scctioii.s  2  nl"  rivi-r  ami 
f    h'AthirT  U4ts  iff  ISWJ  and  IstJ?. 


rf»MMKKriAL  STAIInTIC**  kor  al\iiama  uivki:,   ai..\h.\aia. 

T\if  followiTij*  sf:it<Tiifiit  of  the  liii.Niia'S.s  tlnuv  hy  \]iv  sti'.-iiiu'r**  ii.-iiiumI  lulnw.  iliir- 
1^  fh*-  ri'^'-al  y<Mr  iMnliriir  .iiiin.*  W,  lHl»lf.  li.is  1ii*c.mi  cotapilcil  iViHii  >f.iiiiin-nt>  lur- 
iMhiI  \t\  (.'.i)if.  .Jariics  r.^^Miiil.  :i<riMit  of  tlir  .Maliainn  KiviT  I^iiif  of  Nt.:i;iiiiN.  :iii<l 
yl'ajir.  \V.  M.  Mnorr,  iu:iiia;r(.i>  of  rln«  IVoplu's  JJm*  uf  .<tfainiT>.  wlm-.!-  >fi:nin  is 
BTi  l-^twi— i;  Moliih;  aii'l  MjJut^^omrry.  .stojipiii^  at  iiitcrnKriliatc  luiiiiinu:-^:  mim!  Iiv 
*tj»t.  ].*.  I'..irrv .  «*f  th*i  sr-aun-r  .V/wM*r  Arr,  a  tradiiijx  Iioiit  plyiiii;  li.fwmi  Mtilnl.- 
•il  Ia«i  in  »i^  mi  iJu'  loNVi-r  Ahihiinti  Kiv«'r. 


^^     ,      .    .  Il«  iii--       l^rall  iif  w  ifi-r.  ,,         ,      ,. 

»•■'-'■•        l.ijht.    I...;i<l...l. 
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•  1  -f  \t',n<ti»n-i  was  ImniiHl  in  Xov«  inln-r.  \KM.  aii'l  tin*  .1"*  i<«-ik  ir-.  |il;i.  v. 

Fniijhf  airrifd. 

^                  '  '■■'-■ 

C««t«.n    M/JN*l».ih<i) ll.nTj 

jf?ttt4.r,  .**...-,!  .in.7:r)  sa-.k.N) i;.  Mv| 

;F»rtiii,'»r'*  •  ."»;<. .'»*ii  sa«"k«* .■ .'•.  :','.:i 

•%H>-!*  isi'i  •'kills  I  1.:i(Ni  }ia<Ua;:i-^.i L':,«i 

jLt»- .•  .rk    1.1^7  hfad) :;:tu 

'iiiUi'wM- .I'l::.!**;"  fiM't). :,i:; 

f|Ui.-..    17.!»'<l  pur.-M) |.:;71 

[r^rti.'•il.ll•.    -jr.L'.'ni  i>ark:i;:v<j ::"•.  :;j_' 

ijjn.n  .?<?«.:;fi:i,:,.kN) 7. :;7:i 

f  «i«*Ih!ii-Miis  frtii;lil  i':ill»,sji;  j Ku-k:i •;*•.< i 17.  I'.U 


ToiaJ m;.  1  ti'i 

'    E^tiifiatitd  valnf  of  abi»Vf  fn'i;ilit.  in  nnind  miniln'r-..  *r».L'ri|.;nii;. 
I    i&a<Miriiiij  to  tlif  roiiiiiicrrc  carrii'd  an  liy  lioai''.  tli<>  i.-iftin^  liii>iiii'><  <mi  t1i«-  livir 
'iiTerv  l.ir;:**.     lir.vit  (iiiaiilitii'ii  of  sawnl  ami  hi'wnl  liiii:i'i   and   lo-^-.  an-   ralfid 
-*liiaaljy,  but  uo  avuUuhle  rccunU  uf  this  busiui.*.*>:)  arc  kipt. 


OBT  OF  THE  CUfEF  OF  ENniSEEHS,  C.  S.  ABUY. 


BIPRO^'EMENT  OF  TALLAPOOSA  BIVER.  ALABAMA. 
PLAN   OP  IMPEOTEatKNT. 

Tbe  plan  of  improvement  was  adopted  in  iux^ordanue  witli  tlrt 
mendatioug  cimt^ini'd  in  tbu  report  of  an  examination  and  par 
veyof  theriver.priated  in  the  Aumial  Report  of  the  Chiel' of  B( 
ibr  1881,  page  1223. 

The  project  provides  for  obtaining  a. navigable  channel  ti-onii 
tion  with  the  Ooosa  River,  where  the  two  rivers  form  the  A 
Kiver,  to  the  Tallaasee  Reefe,  2  mUes  below  Tallasseej  the  liea 
gation,  a  distance  of  48  miles;  the  channel  in  open  river  Co  t 


}t  at  low  water,  and  in  nxj 
low  water;  the  iroprovemi 
nags,  logs,  etc.,  from  the  i 
:hG  banks,  by  exiavating  I 
I  bars  by  works  of  contr 


B  width,  with  a  least  d 
be  61)  feet  wide  and  3  .. 
accomplished  b^  *^e  ret- 
cutting  uverTij  ;  timl 

gravel  reefe,  ai  deei 

shore  protectiou. 

The  river  genera 
water,  with  a  widtl 
When  the  noi-mal  w 
or  rock  reofe  are  foi 
banks,  generally,  o 
stable,  but  those  of  .  iv 
yields  readily  to  the  erod— , 
a  growth  of  bmsh  or  cane. 

The  river  runs  through  a  continuous  succession  of  rich  botto 
largely  cultivated.  The  adjacent  uplands  are  of  good  arable  aoilj,' 
the  more  hilly  portions  covered  with  fo|;«sts  of  fine  ])ine  timber,  j 
falls  at  Tallaasee  furnish  magnificent  water  power,  which  ia  now|l 
utilized  by  extensive  cotton  mills.  The  winter  freshets  brings 
numbers  of  logs  and  snags  into  tbe  channel.  I 

Any  improvement  effected  will  require  for  its  preservation  theSI 
tenance  of  a  snag  boat  with  ita  own  motive  power,  the  cost  of  opta 
which  is  estimated  at  $0,000  per  year.  ^ 


g  reaches  of  fine,  open,  i 
<  feet  and  a  depth  of  6  to 
to  any  extent  sand  bars  a 
pater  depth  of  only  1  to  2 
dies  below  Tallassee,  an; 
ire  of  soft,  unstable  materia 
of  the  river  when  unprotC 


AI-PKOPMAT  lOtiB. 


Aneiist  2,  1882... 
Jog- 5, 1884 

AncustS,  1886.-- 
AupiBt  11,1888-. 
Septeiabor  19,  1»9 


Total.. 


0PEHAT10N8  TO  JUNE  30,   1891. 

The  appropriations  hail  only  sufficed  for  the  building,  equipping, 
keeping  in  repair  of  a  snag  boat  (without  motive  power),  with  fl 
snagging  operations  were  carried  ou  during  the  low-wate. 
The  original  accumulation  of  logs  and  snags  was  removes 
channel,  the  most  dangerous  overhanging  timber  cut  dow 
feet  of  temporary  jetty  was  built.    At  the  close  of  the  seat 
Kovember,  188i>,  tbeie  was  a  fairly  navigaibld  channel  fi: 


APPENDIX    P FUCPOKT   OF    CAPTAIN    PKICi:. 
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Rteamers  from  thti  luoiitli  ol*  the  river  to  Cowle  Forry,  a  (listaiict*  ut*  43 
luik'!*. 
So  liir  as  known  no  coniniin'cial  ii.se  was  made  of  the  improved  chan 

WOUK  DONE    DrUIN(f   PAST   F1S(\\L  YEAR. 


Assistant  Engineer  C.  B.  Perey,  in  hx*al  cliar^j^e  of  the  improvement, 
K'iMirt.N  as  follows: 

Duriii;;  Aii^n>r  uinl  September  Tin*  siuij^  hoat  beloimin;;  to  this  iiii))rii\i-iiM'nt  was 
l^erlnulfil  and  n.'i»;iiri*d  so  I'ar  as  was  urressary  to  nut  it  in  unml  wdrkiny  nnli  r. 
iii'l  on  ncTii'jer  I'J  a  nvw  wan  orj;;ani/.rd,  the  hoat  put  intii  (■nniTiii.s>jon  ami 
|uV4:<l  to  lh»'  un>uth  ot'tlit*  Tallajioona  Ki%er.  and  the  asrcnt  ol'  tin*  vivtT  liy  waipini; 
va»  e«'ninit- iit't'il  with  a  vitnv  ot'i'fa<diin^  ZinuniTuian  licet'.  :»S  niili's  aliovi*  tin*  nuMiih, 
|]iioii«:li  \«  hit'ii  it  was  contcniidati'd  to  blast  a  channel  (iO  tiM>t  wide  and  3  Iret  dtrp 
at  ]iiw  \\al«r,  a'.conlin:^  to  tlu*  pri'st-nt  projeit. 

Tt«-  riv«»i  was  Ibuml  to  be  hd  ob.Ntructcd  by  the  ai;ennni1ation  ni'  Io^h,  sna^s.  i-tc,  ot' 
tlif  |f:uit  twn  years,  aud  whieh  had  to  be  r<*nioved  troiii  all  tho  eliulfs  liefoiethe  Itniit. 
could  pabs,  Thar  the  prn-jress  waH  very  Blow.  The  ascent  waseontinueti  until  Novi'm- 
lirr  II.  wh»'U  Hallompn-st  liar,  1  miles  above  the  montli,  was  reached.  Tiie  iliute 
Wjifl  tounil  M>  ub^tmcted,  and  };ettini;  over  the  shoals  so  very  slow  on  account  nl'tlie 
K&:n-n:e  low  water,  that  the  ellort  to  roach  the  rock  reel*  was  abaiuloned  and  tlie  party 
«rd«*red  tu  ri'iiiru  to  the  Alabama  Kiver,  which  was  reacbe<I  Ncivtiiiliei  II.  Alter 
clir-jnns:  tli*'  olotructionH  out  of  the  chanind  at  the  juni'tion  with  the  (ooNa  Ifivt-r. 
thf*  bout  ^^a**  drupped  down  to  Hit;  Heinl.  17  miles  abn\c  Miuii^nuiery.  nn  ili«-  I'^tii; 
■nd  alt«r  ]»uTtin»r  the  boat  in  onlerlhe  crew  was  di-char«;ed  ami  the  h.uf  lai«l  m-i  «>n 
Nu\rn:l»rr  11».  under  char«^e  nt  a  watchman. 

Tile  ob."*trncti«inH  removed  were  as  t'oUowH: 

{^nap«  removed  from  the  channel lsr> 

Tr-**  pulled  back  and  cut  up 17 

Tret' #  t ri rniued in 

Four  mile*  of  the  river  were  partially  cleared  ami  the  obstrurtion  at  tlie  Jum  f  ion 
with  the  rtio*a,  which  c<»nsi8ted  of  a  very  larj^e  sycamore  and  other  lo^jjs  aroiiinl  it, 
mtn  removed. 

KEGOMMENDATIONS   AND  ESTIMATES. 

The  river  and  harbor  bill  now  pending  in  (.'on«rress  eontaiiis  no  pro- 
vision for  eontinninjr  the  improvement  of  the  Tallapoosa  Kivfr.  It  is 
prej^uHH^l  that  the  diseontinnaneeof  the  improvement  isdtn-  tutlirivi. 
dent  indisposition  on  the  part  of  those  interested  in  Iia\in^^  the  riv«*r 
pOpened  for  eounnercial  use  totakeany  a<lvanta«reof  >nch  inipiovniu'nts 
aft  have  hitherto  been  etftM'ted.  Xo  estimate  for  ecintinnin;;:  the  woik 
dnrini^  the  liscal  year  ending  June  3i),  IbfM,  is  submitted. 

Monet/  Hi  at  rm  rut, 

h\j  1,  l**!*!.  balance  niiexpended ':i.  Tils.  Tl' 

im«»nnt   received  from  error  iu  settlement   accdunt   (  apr.   li.    L.  Ili>\ic. 

C'»»r|»K  ot  En;rineer.s,  U.  S.  A .'i'.  iri 

— '« 

::.  :.7«i.  .h7 
ijmt  3<».  1>*'^-.  amount  expendi'd  during  tisral  year •_'.  lij;;.  •;".» 

inly  1.  1>'!*-.  balance  unex]iended '.'  17.  IS 

ilfljy  1.  1}5!»1'.  outstanding^  liabilities r.l.  i:; 

'    Jaly  1,  lt*^S2f  balance  available ^>r».  7r» 


CUM M K nCI A L  ST.\ TISTI ( '«. 


In  n-ceiit  yearn  there  has  been  no  attempt  tn  run  steamboats  on  this  ri\«r.  The 
bBJiiDei«i4  lias  been  cnutined  to  rafting  lo;;s  and  sawed  and  heweil  pine  and  oak  t  iinber. 
Ko  reconi  has  been  ke|rt  of  the  biisiue.ss  and  no  reliable  estimate  of  the  amount  of  it 
ewi  b«  made. 


improvement  of  coos.v  river,  georgia  and  alabasu. 
Plan  of  impho'S'ement. 

Bef^iniiiiig:  at  Mobile,  Aln.,  the  Moliilc  Itiver,  44  miles  long,  the 
biinm  ICtvor,  312  miles  loug,  the  Cuosa  Bivor,  315  mil(>s  long,  tno  0> 
niinla  Kivcr,  60  miles  louy,  and  the  (.'ooBawattee,  nav-igableforlSmi 
fiirin,  in  liw^t,  one  great  river,  whieh  rises  in  northwestern  Georgia,  ■!_ 
fliiwti  thi'ongh  the  mineral  fields  of  North  Alahama,  the  agricolttf 
btslt  of  Alidille  Alabamn,  anil  the  timber  r(*gion  of  Smith  Alaliamik 

TJte  Oostenaula  and  Coosawattc«  rivers,  above  Komc,  Ga.,  are 
gable  for  light-draft  boats,  during  nine  months  of  the  year,  for  8 
tance  of  105  miles.  Below  Rome,  the  Coosa  is  navigable  daring 
entii'e  year  a  distance  of  188  miles  to  Lock  \o.  4,  3  miles*  above 
Georgia  raeiiic  Hailr<  I'oen  Lo<'k  No.  4  and  Wetnmp 

a  distance  of  110  milet>,  of  the  Coosa  Ki\'er  is  obstrnot 

by  ii  series  of  rotky  re  separated  by  stretcheM  off 

navigable  water,  varyiUp  ii  one-half  to  8  miles.    Theti 

fall  in  the  low -water  surtt  ion  of  the  river  is  323  feet,   ' 

low  water  discharge  at    ^  ,800  cubic  teet,  the  same  Ul 

repcirted  for  the  Missi,  it.  Paal.     Below  Wetum^kk 

Coosa,  Alabama,  and  in..  brd  good  navigation  diinQg 

entire  year  to  tide  watpv »  y.  - , 

The  present  plan  of;  i  adopted  in  accordance  witil' 

recommendations  cont  >rts  of  the  various  vxamiantji 

and  nurvpys,  whicli  arc  ju.  AnnnnI  Iteports  of  the  Chi» 

Engineers  for  1871,  1872,  Ibm,  lo.a,      si,  and  1800, 

The  project  provides  for  the  removal  of  the  lesser  rock  shoals, 
Band  and  gravel  bars,  by  excavation  and  by  works  of  contractiotr, 
for  till)  t'oiisti-uction  iif  loi-ks  and  dams  to  overcome  the  more  set 
oUftrnctioiis, 

Hy  tlie  various  acts  making  appropriations  the  river  has  been  dividl 
into  two  sections  and  separate  ai)propriations  have  been  made  for  eia 
etoction. 

In  the  upper  section,  between  Borne  and  the  East  Tennessee,  Vi 
ginia  and  Georgia  Railroad  bridge,  a  distance  uf2J8  miles,  eight  lod 
with  tlieir  aircessory  dams  or  diJies,  will  be  reqniretl.  Of  these,  t^ 
have  been  complett'd  and  the  fourth  is  now  under  construction,  l 
work  i.s  carried  on  duwiistic^in  in  order  that  the  completion  of  69 
hnk  ;iml  ihim  m;iy  iiimicdhitcly  "\M-\i  mi  ;idditionaI  section  of  theril 
to  the  wtciitiiboiita  now  nniiiiim  on  Mlc  (ippcr  river. 

In  the  luuei'  section,  bciwi-cii  Wetunipka  aiid  the  East  TenneSB 
\'m  mil  I  .i:mI  I  ..-(ii-^Ha  Baih-oiid  bridge,  a  distance  of  68  miles,  tmi 
til        '  i  ii   iheir  accessory  dams  or  dikes,   will    be    recnUli 

'I'll:  liation  for  this  section  of  the  river  was  made tyl 

nil   .!   -^  1.:.  I    1,1    10,  !  890,  which  required  that  the  work  should, 
leed  ill  Wetunipka, 


.aum 


All(!iiHl  14,  ixlti _..  lt.in.(WO  ■  .Inly  5.  1884 

Jnue  IK.  I«7N 75,01X1     August  i),  1886 

Uarti)!  3,  l«?J JS.OOn     Aiigiwt  11, 1*88 

June  U,  18SU 7S,  000  I  gei>ttiiiberl9,  IWIO.. 

Miircli  3,  1B«1 IJO.OOO  1 

AogiwtZ,  188a 83,700  .  Joui  ... 


K^. 
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OPEKATIONS  TO  JUNE   'M\  IStU. 

Tac»  piiin-ipul  obstviu'tion.s  in  the  chiimiel  bKwocii  Komr,  (la.,  iiiitl 
Od«l<»lrn.  Ala.,  I3.'5  miles,  liadbeeu  removed  bet'oio  tliisdatr,  aiid  aimin- 
Wr  of  shiKil>%  bail  been  imprt>ve<l  by  win^  ilanis.  Navigation  had  Im-lh 
;nvntly  benetiteil.  and  a  line  of  steamboats  made  le^^ulai- trips  ])('tw«en 
tliojii'  iMilnts.  and  extended  their  trips  to  (Ireensjxjrt.  Ala..  L'M  miles 
Wl"w  (Gadsden,  and  to  a  landing  1  mile  below  Lork  No.  .">.  when  busi 
iit*>.s  ileinanded  it. 

BH41W  (heensport,  at  distances,  respeetiv(*ly,ot* -OS,  ;*»..S(i.  :ind  ."i.-Ji 
miW,  tlire*.*  masonry  locks,  with  their  accessoiy  dams  or  dikes,  had 
Wen  roiiipleted.  These  hwks  had  been  opened  to  navi«^ation  in  I^-b- 
mary.  I?<!Hi.  Ea<'h  lock  ehamber  has  an  available  width  of  40  TcMt  and 
lenjrrh  of  173  feet. 


WORK  DONE   DURINU   PAST   FISCAL  YEAH. 

Lient  Win.  K.  Oraijchill,  Corps  of  Kiifjineers,  W  S.  A.,  who  has 
bwfU  in  loeal  eharge  of  the  improvenuMit  of  this  se<'tion  of  the  river 
during'  the  year,  submits  the  followin«;  leport: 

All  work  iHi  the  river  has  Imh'Ii  (1<iih*  hy  hirtMl  labur.  It  Ii:i>  ln-in  r.-mii-d  mi  at 
ttrtrtriiriiK'ipal  ]M»intM.  {a)  Ijm'U  I^  (h)  liOiiiicr^aii  liccf.  {<•)  Lmk  No.  I. 

i«i  \'  Lock  No.  3,  at  tin'  fu»;jiiiiiiii;;  of  the  liscal  yi-ar,  thi-  work  oi'  -IniiirliHMiiir^ 
i34liin2»r(»vii)ir  the  fl.'iin  wa.s  in  ]»ro!;rrss,  aiul  early  in  ihr  hiiiiiiimi-  tliis  work  \v;.-> 
««Bi|ilr!id.  The  iiijjjroviMiieiit  inacie  ruiisiste<l  in  adiliuij  a  (h-y  riii>lil«- n1ii|m' on  tin- 
4uvj!itreaiii  side  antl  Imihling  a  h)\v  altiitnient  and  slime  ]ir(it<'t'Tii>ii  of  tiie  ^:ini«' 
fbaraitcr. 

Til- ^  aide  <'ril»  ahnve  the  hick,  which  had  already  iM-en  put  in  pii>itiiin.  nv;i-  iiili«l 
vitli  Umkeii  Ktom*  and  the  erili  below  the  lock  built  and  filh-d. 

.\l  rln»  fooT  of  Wood  Island  a  rou«;h  Htoiie  dam  22J.."i  I'rrt  hni;^  was  biiilf  jijir.ilhl  tn 
'trijaiimd  in  ord»'r  to  eiit  otl' the  enrrent,  wliirb  at.  this  ]ioint  s\\«j»t  imi-.-v  tlw 
tluuiii'j. 

The  fullowiug  snniniary  gives  in  tabulat«Hl  form  the  dotails  n['  iiuantitits  anil  <  <mr : 

Stnnffth*niug  dam  and  buildiuff  ahiiitiuiit.  Lurk  \it.  S. 


(.'Ijws  of  wt»rk.                                                ■  tjiiamiti'f.  <"n,i^          .\;:i".ui!. 

Jwvuius  fur  foiiiul.i'ioii  at  il.iiii   tiiid  alMitint'iit   (iiu-liulin^       Cv.iiih.  I'-ii'n  i/.'. 

rnaipin^i ;'.;•.',  fi   ii  ;■,•..  «i, 

5J^Miii;;f«.?inilalioii     IJ  J.'m"  .•.  .-i 

^'niU-lt:  iiKijuini'v.  •l.-iui.iiiut  :ilMiti:i«-nt !»••;;  jt;  7. '"i.'.  i;  :i'i  "i 

«Di»gWliJn<l  abiitiiu-nt •'-l''  .11  J  '.  i  • 

rota! .'  ". :  •  r» 


^^' At  Lonnergan  Reef  a  cut  80  feet  wide  was  blaste<l  thrrMinJi  iIh'  umI-,  jumI  tin- 
^vated  material  placed  in  a  low  training  wall,  desiirned  tn  n'unhitr  tin-  <iin«iit 
ntlK- channel. 

TIw  appr*iach  of  winter  and  high  water  preventcjl  the  coniplrf  imi  of  jlii-  iIli'iim] 
^ fbv iiropo>cd  width  of  Ino  f<M*t  and  de.]ith  of  1  fert  at  low  \\at<  r. 

''nLifl  tiinb«»r  cribs  tilled  with  stone  were  plaeeil  on  tlii;  tniining  wall  to  -nidi- 
*«t*  through  the  reef. 

Channrl  work  at  I.inimnjnn  lirrf. 


,  rib-wnik  BUed  with  Titokeu  ntoae.    The  Itft  is  13  f&et,  knd  lU 

..„ if*703feet. 

'  neco  ,ini;  (Itawing  «how»  aU  detaiU  of  its  conatni<!tioa  and  diincn 

BUpp  I  needed  stnua  fur  the  dun,  a»  well  us  the  abutment,  tt  nnurT; 

—      cd,  ao  -ht  raUnuy  of  %iool  gnu^,  LU  xaiice  long,  -st-as  btiilt  uiil  equ 

.  locomol        tnd  Mght  flat  curs. 

rUe  atime  i         pla(«d  iu  the  diuu  bj  meauB  af  a,  cableway  (htom  tho  ri»»r. 

appuriitiiH  wiio      iigD(d  to  transport  luadt  as  ^reat  as  8  tons.     Tbo  stuao  for  th' 

WHS  loiidcd  at a  quarry  by  etttam  derricks  into  scale  boards,  or  sktpH,  of  ft  01 

cupui'itj'  of  abuni  'H  cubio  yards.  These  were  plaoed  apoa  tlie  cam  and  banlc 
j'tiint  iiiirliT  Ibe  (nbleway,  by  which  they  were  raised  and  carried  ovor  lUo  tint 
Turk  dtini])ed  in  I'lace,  and  the  empty  soaJo  boards  rotarned  to  the  cat.  'ni(>  8| 
the  cflbleway  wan  1,010  feet.  The  main  cable,  of  21-inch  steel-wire  rope,  ww 
ported  by  two  s^fileton  timber  toweri*  whose  topti  were  alioul  100  feet  abov 
water.  The  ni  ivo  power  was  fnmisbed  by  a  large  doublo-dnun  special  ho 
eDgine  placed  1      ind  the  easlern  tower. 


Dam  Nu.  4, 


PreparinK  foundation 

Crib-woi^  in  plaee,  inelndinr       r 
Stone  filling  (?,504.:il  enbic 
Sheeting  face  (22,119  feet  S 

Total 

The  details  of  the  abotmon*  <*• 

wifb.     Borings  taken  before 

to  be  founded  un  solid  re 

srored  to  bo  a  mere  shell 

layeiB  of  gmvol  and  ola; 

B  piles  for  the  foundation- 

..  below  low  water,  althoasl 

^  a  bearing  in  aoltd  material. 

water.    The  exposed  faee  whs  ] 

of  the  nhtHttiilK.  The  ahutiuent  w 
being  at  the  time  available  for  the  pi 
The  earth  embankment,  extending 
higli  griiiind,  was  completed  and  ite 
grass  has  been  pbinti-d  on  it«  sides  I 
tains  4,U21  cubic  yards,  costing  30i 


it*19.20)....    7,1 


are  shown  in  the  drswiug  whiiih  i* 
was  begun  indicated  tliat  thii  stni 
urther  developments  the  rook  unric 
1  liuiL'stone.  Undfr  it  were  formd  I 
vu  depth.  It  was  theicfora  uecesM 
driven  tc  an  average  depth  of  ab« 
I  a  nmohfcreater  depth.  All  wei«ft 
ire  cat  on  at  6^  foot  below  eitrnn 
I  row  of  sheet  piling,  and  riprap  in 
.inpleted  except  the  oupiug,  no  iiuitable  i 
lurpose. 

;  373  feet  from  the  back  of  the  abutment  I 
id  iu  part  protected  by  stone  paving.  Bcri 
protei"t  it  I'roiQ  the  action  of  wuvcs.  Il 
inte  per  cubic  yard. 

Maeonrg  abutment,  Lock  Xb.  4. 

Excavating  for  fouudation,  including  pumping  (3,210  cubic  vnrds,  at  $1.85)  15,9 

Pile  foundation  (4.860  linear  feet,  at  14  cents) 6 

Concretlnc  (310  cubic  yards,  at  S2.1M) 9 

Masonry  (backing)  (644.79  cubic  yards,  at  $7.90) 5,0 

M.isonry  (ashlar)  (351  cnbic  vards,  at  $1S.80) &5 

SheetinK  face  (9,000  feet  B.  M.,  at  J20.  43) I 

Clay  filling  (2,49ti  cubic  yards,  at  .23}) B 

Total 30,0 

So  much  of  the  upper  end  of  the  cofferdam  as  was  needed  t«  connect  the  main 
with  the  sliore  was  finishcil.  Tlie  total  length  of  the  new  part  built  waa  150 
Of  this  1^  feet  is  about  27  feet  high  and  30  feet  is  about  21.5  feet  high.  One  hni 
and  thirty  feet  uext  tu  the  bank  had  already  been  built.  This  was  TkiaedG 
The  total  coat  of  the  work  was  *fi.  511.06. 

At  the  beginntngof  the  fiscal  year  the  lock-keeper's  hooseat  Ng.  4wasbeiiig1 
and  was  finished  in  July,  18>)l. 

Lock-tteper'*  dmelting,  iocfc  Ai>.  4. 

Foundation  and  chimneys 

Carpentry 

Tin  work 

Total 
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Minor  works  carried  on  wero  51  survey  of  tho  reefs  and  slioals  to  be  iiniuoviil  !».■- 
tw«;i«n  L«ic1c8  Nos.  3  and  4,  aiid  a  survey  during  tho  winter  to  dtMi'nniiu*  tin-  i\:n  t 
Uicution  of  Look  No.  5.  The  topojjrapliy  of  the  bank  near  the  ]iroiM>.s««I  >itr  «>f  Lm-k 
Nil.  5  was  taken,  aud  discharge  observation!^  (d)tained  fritiu  3  feet  sibovo  low  \v:it<  r 
to  ;ibont  1  foot  above  ordinary  high  water.  The  eonipulrition  ol  the  re'MiIis  h:»v«- 
Hut  vrt  l»een  eoniph'ted.  and  no  linal  reptirt  ean  yet  be  nimb'.. 

Wurkhas  been  eonnncm^ed  on  the  eut  through  the  roek  rei-fat  Hox  Shoal.  sifuatiMl 
yvst  lit  tlie  head  of  the  pool  of  Dam  \o.  i.  Tiiis  is  iu  inogress  at  thr  tlatf  of  ihi-. 
nrjinlt. 

EECOMMENDATIOXS  AND  ESTIMATES. 

It  is  almost  iiiiiiecossary  to  state  that  a  work  of  this  ina|rnitu<lc  laii 
be  nuried  on  much  more  econoinically  aud  coui])h'ted  at  a  inmh  hss 
ultimate*  cost  with  hir;;e  apprniwiations,  whirh  will  enabh*  tlic  work  in 
piiKxH:!!  witlmiit  iuterriiptiou  and  with  ellicicut  plant  and  a  lai'^r 
wiirknig  fun:e. 

Money  ntaUnnent, 

J'lly  1. 18!'l.  bal.'i nre  nnexpended tIm », :{ ir..  (»s 

Jane  :w,  I?<!>^,  amount  expended  during  liaeal  year ?<  I .  i r,ii. ;; i 


Jnly  1.  IKVJ.  balance  unexpended 

Jnly  1.  l>ftrj,  ontstanding  liabilities 

July  1.  IxJL',  balanre  i\\  ailable 

AsjiHiiii  a])pro]iriated  by  aet  approved  July  IW,  l^tili 


Aiarnini  available  for  liscal  year  ending  J uue  :iO,  1893 i:;i'.  :i7."».  l'.~. 

lAmiiiuit  (estiniafrd)  reipiired  for  eomplction  of  existing  jiniji'i-t «'o(i.  i:;;;.  (m 

lAiuuiuit  that  ean  be  prolitably  ex]>ended  in  tiscui  year  ending  .hine  lio, 

I    l^yl *. \ " i»(.iojim>.  (K> 

!>(iljuiitt<'4l  in  eoniplianeo  with  rec|uireineut8  of  8ertion8  2  of  river  antl 
liarlior  acts  of  ]86(>  ami  18(j7. 


COMHEKCIAL  »TATlSTlt\S.  Ct>(>SA  KIV'KK,  IJKTWKKN    IIOMF.    AND    I.A'^T  TI:NNI><1  1'.   VIIl- 

GI.NIA  AN[>  (il-:ni:(;]A  ltAlLH(>Al>  lUUlXii:. 

Reported  by  thi*  WhitoStar  Line  Steamboat  (.'onipany,  tlnHlailsdeMi  Iron  (.'i»miiany. 
•ii'ltiw  Luthrop- Ha tten  Lumber  Company.  The  statistijs  of  tlie  luiiiUrr  iHi-im"*^ 
JMj'»teiiinph'tf.  It  luiNUot  been  prartirabb^to  obtain  a  stat<'mi!iit  j»f  the  rail  in;;  ilmu' 
^^  ('titer  luinbrr  companie.H  ancl  private  individuals. 


ftfT-i.»i. -1    ♦     .  lloKiH-     Draft  of  writer. 

'"**  t..nii:iKi-.    Lit'lit.  :L<i:«lc(l. 


Betwwm — 


p,  Inehf*.  ■  Inches.  I 

' "' -fl  U.  S«M} 115.  w  lU  ,  52  ,  Knni.',(Ja..;itnH;aiNili-ii.  (HM'jis  ^.i  l-'i> 

^.  '  |Mirt,  r.iM-k.H  I.  J,  ami  ;*•.  Al:(li.iiti:i. 

*»«biiy ■  «7..')«)  12  Hi    VM.! 

^"ttaiM 58.00  :  U\ GaiNdiMi  siml  Ilokr  liluii"   Al.i  T..vv:..:ii. 


Fi'vi'jhf  rarrial. 

1 

J*tton.l7.(M>l  bales I. 

Cotton  seeil,  UJ^)()  saeks 

^milizi^rH.  1  t.i  iv)  saiks 1. 

yjArft  and  -ikins.  'J'li}  ]iaekages 

{Jve<t«Mk,L*iMMii-ad 

{.utnU'r.  :*,inHKi.n>f}  fei-t IJ. 

'^Vf^. :{jKiC»,fiiKJ  pi.ees 'J. 

•^"viMons.  ao.fkXi  packages 1, 

^faiii.  .V^jiiu  sacks J. 

JJWelliueous  freight,  rA),\HH)  pack  im- ■"», 

«Ae*l  b.gs,  liU)cNi,(X)0  feet,  H.  M 1-. 

wrd  worMi,  12,(JI«»  eonls 1-. 


oris, 
"•."ii » 

i:: 

Sl) 
."»'H) 
.~»«  M  \ 
S{  M I 
S(M> 

7;V> 
iHM) 


Total «iJ,lil^3 

C'ttiiuatod  value  of  above  freights  (in  round  numbers;,  $l/i!Mi/JOO. 


Ill  mrwardiitg  e  itistii^s  the  pteaide&t  of  tho 
lomurks: 

"  The  oompU'Ucm  of  tlia  improvement  of  tlin  noosn  River  will  open  np 
in  irun,  i^oul,  iuuiber,  cotton,  eta.     It  will  be  Iiut  tlirvo  dityn'  anil  ft-nm  thv  V 
Coosu  to  the  Oulf  of  Mtixico  at  Mobilo.    Wp  slmlt  bv  |lUl^  tt>  cnmiii:tr  witli  t.lii> 
ill  juices  of  colli  and  iron,     A  direct  competing  wiitcrwiiy  to  tho  imuit  will  ci 
a  of  railroad  fn'i){bt  nttes.  whioli  will  give  out  InnKiiiBhing  nmnnfurti 


!s  t^l  will  lut  BO  long  HO  tlip  worli  rIihU  stiutd. 


iiitorvBls  a 

2.    BETWEEN    WETimPKA,    ALABAMA,    AND    TltB    KAST    TENSE; 
VmOI»IA   AND   nEOBGlA    QAILBOAO   BUEDUB. 


■s 


Si-'plember  19,  1800  . . 


-Mtl 


OPERATIONS  TO  .TUNE  30,   189L 


In  October,  1890j  a  piirty  -       c 
to  iiiiike  the  detiiile<l  surv         i 
Locks  No9.  ai,  30,  and  29,  r„« 
charge  measiiremetits  !it  all  »tA 
The  party  was  eugaged  in  this  .. 
year, 

WOEC  DONE  DUR 

AH!<istai\t  Engineer  OUarles  i 
tliia  section  of  tlie  river  reports 


'.ed  and  stationed  at  Wetuia| 
try  for  the  prei'lue  locatioa 
e  a  series  of  velocity  uiitl 
i«  river  from  low  to  lii{rl»  vi 
ring  the  remainder  of  the  fln 

if  FISCAL   YK4H, 

I  local  charge  of  the  work 
wb; 

Ic  No.  SO,  whirb  WM  bognn  nou 
,  and  tbo  work  plotted ;  hut  the  IL^ 
a,..  <.oJde(I  upon  until  certain  daUi  as  toi 
iiams  iB  obtained  from  observations  t«i 
u  of  thv  dam  at  that  point. 
f  Lock  No.  29  was  nindo,  but  owiuj;  to  _^ 
riade  tbo  aiirvt'f,  and  to  preesiire  of  oil 
ed. 
a  situated  between  Locks  Nos.  2!}  ami  SO,  n 


k  at         un  pkft  was  eonunenced  on  September  7,  1891,  \ 

ft  e   wh    h  flowed  over  tbe  land  ruqiiired  for  u*«  •* 

da  a  deep  gully  in  tlio  sami!;  tUie  giillj  hu  bw 

a        a         n  e  with  eiFftvated  material  from  other  parU' 

e  ya  d  boa  beon  obtained,  where  thenecessary  workditjl 

wmgto  bo  □  p  f  a  n  ng  siiitablestoue  in  tbe  neighborhood ftit 
on  o  K  a  n  po  a  «o  nparative  merit«,  feaHibility,  and  pmb'' 
of  siibBti  til  ting  Portlniid  ueiut'nt  <;oncrete  for  masonry  in  the  bulk  of  the  *-^^ 
]>re])arL'd  and  subniittrd,  wherein  the  cost  of  such  concrete,  having  a  prapariQ 
'  ■-  9of  othorinatBrittlB,  was  estimated  at  ia.Gl  per  cubic  yMd,  f'* 


cirk. 


IV  of  tliis  unportiiiit 
n-coinir>Bndth«ttht>iv.ill    ■.. 
above  that  level  to  f;i(''  i' ■ 
bond,  or  lieader  *iid  i~n  <  : 

This  plan  Laving  i r; 

for  by  iidvprtiHement  ("i  ■;!. 
yimU  of  cut  stone,  tiiis  buiii 
&10  by  40  f.'(-t,  whicb  was  th 
Tho  uuntract  wilb  awarded  t 


rLViii^  over  (he  oust  of  masonry,  it  wm  dceldei 

'■ii:!(  'li'iiiOy  of  coiiurete  np  to  low-water  mark,* 
'    ''  i<   "-''ii  iiNiflonryinlS-incbeoursea,  laidmFlclll 

III!   (.')iief  of  En^riaoers,  proposalB  were  ill 
.ii.;.|',    .I..1  rU-iivery  at  Welunipka  of  about  900  an 
tlic  i]iiii,ii(ity  necessary  for  facing  the  wails  of  r  '■ 
siKB  speeitied  in  the  river  and  luirbor  bill  di 
Mr.  Frank  Baldwin,  of  Birmini^ham,  Ala.,  the. 
The  delivery  of  the  stone  has  only  rec^nll; 

the  Cuosa  River  below  Wetoiuiika,  and  iu  t 
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?  ji'V*  K;vt:r  uln..vir  M«»iit:ii>iiii.-ry,  wa.s  made,   wliii'li   n'siilfiul    in   tin-  «li'^<'i.\rrv  oi  a 
i.r^t  1.  ji  «..i  nJiartz  saxnl  at  Co<»J'}ula.  almiii  15  miles  ln'Iow  Wi-liimnUa. 

l*r«.;»«^iis  wt  r»"  a-«ki.-»l  fnr  >»y  atlvtM'ti.^eiJicMit  for  tin-  rniistnictinii  :iiitl  <|rji\rr\  ni" 
t-ttiivt-k-"!  >»ari;t^  Jo  i.'arry  ilu-  saml  fnim  tin*  bar  to  tlir  s'nr  of  tin-  woiU-;  Inn  ;:!l 
T!..  vi.!].'!*,*!-!!  rt"  «iv»Ml  wiTt- cnii*.iil<:n'il  to  lit'  t<»»  liiy:li:  .nnl,  wiih  iln-  :i|»|iiiiviil  •»!' 
''-i'  *  \.':-i  "f  En.:iin-er«i.  the  uiait-rial  was  iiurclia'*«Ml  ami  tin*  liar;:is  \vrii«  Imu'Ii  Uy 
lii«-'«'i  IiIm'I,  a  ^I••:imllM;lT  lia**  iK-en  purrliasi-d  at  \«*w  Orlt'jijM  t«»  hi-  ii^nl  in  tiiwni-^ 
»i-":irj"«  iiinl  i'«>r  ••Th»-r  imrpiiM's  I'luinorlril  with  thi*  iinprovcinriit .  K'tpaiis  ;ui- 
Hi-    \  piii^To"  ow  ri>iNhii:it  to  bett*^  a«la]it  her  lor  hor  im"o[misim1  <lui  {«••;. 

A*  Th"^i{.  ..I  T!:t"  work^.  an  im-Iiued  railway  has  1m>cu  ron>.iriu-tiMl  hy  which  it  i-. 
I'r-V •**''. t"  •.•iive>  thi'  saiul  in  dump  cars  iVom  the-  l»ar;jr.s  to  tin*  top  oT  lh«-  h:iiiK. 
ci:x'i.i  r*-  ii'|"«>:r  it  in  a  lar:;r  stiiraj^o  bin  already  ron>tru«.'tcMl  to  r»Mt'i\i«  it.  As  thi- 
iLdliL-  ry  i-r  ^-p.  ratin;;  thi>  railway  ha.s  m»t  arrivi-d,  tin*  stora^i*  of  shim!    ha>  not 

A!  Till  h-u'l  «•!'  tin*  rapid*,  immediately  above  the  lork.  an  e\i«  ii'*i\e  ii'if  iifnHin 
it-n.hii  HH  k  jiri»iicts  uiit  from  the  west  bank  into  tin*  miihlle  of  tin-  riviT,  ;i  J.uji- 
prii::..!!  Ill  wli:«  li  it  is  necessary  to  removi*  in  order  to  slrai;rhtcn  tlie  rhnniicl:  :irr'i 
i*  >  ]<r<ipMM'tl  r«i  utilize  the  liarderiiort  ions  of  this  rock  as  broK*!!  >ionc  I'ni  iIm 
ti^i.^teri.ijiiir'd.  A  ]daut  for  breakinij  and  storing;  tlii>  sli»nc  ha>  ;ici  ouliniil.\  bei-n 
♦T-^twloii  th«'  b.ink  imnu'diately  above  the  reef  refern-d  to.  whicji  will  hr.  «■  a 
•"aparity  fiFf  stiirim;  about  1^.000  tons  of  br«d;i'n  stone.  A  No.  lUIate's  rock  lni;ikir. 
ta-iuhuihli-  drum  h«»istinu  iii«riii<*  liavi*  been  ordered  for  this  work;  hut  as  flu-  lai- 
^rha^ijot  yr  aniv»d,  sione-bn'akin«r  has  not  been  eonnncnccd. 

Ik  i.iij;  Hx«  aNatioii  in  the  ehaunel  wa*<  bc^nn  in  NovemlM-r.  IsOl,  and  all  I  lie  «  \ 
^T»M  inuti-rial  has  iiu-anwhili"  In-en  used  in  levelinji  nj)  the  lock  >ar<l.  and   in  tin- 
"■ii»'iu,v:i<,;i  i>j' a  Temporary  breakwater  to  divert    the  current,  which   ihiwd   \,\\ 
"'•"J!;rK  over  the  site  of  the  lock,  and  in  wliieh  it  would   have   lu-m    inipra*  li-  ibji 
'"•■'iMrsK T  the  eotferdani. 

^*.tli  tie-  rxee]»tion  of  the  eonstrnetion  of  the  two  sand  bar;4es  before  mi  mi  roiw  iI. 
>''hi'r.pHi-:itiuu8  were  suspeuded  for  four  months  during  the  winter  on  a«co.uii  id 
"»4b  V;it»:r. 


Staiemtut  of  cost  of  ivork  daring  fisval  ifrar  endinft  Junr  .iff, 

piiilfd  survey  and  majis  for  the  location  of  liock  No.  \H) 

j^iailnl  jiurvcv  for  location  <»f  Lock  No.  2i» 

jMiiilnl  Min-ey  and  map  of  M«»eeasin  Ke»'f 

pinvy  durin«;  i'Xtreme  low  water  at  l,o«k  No.  ;J1  

(•'talili'shiiient  of  low-\\ater  plane.  Locks  i»  to  'M) 

j'ttrvtv  and  rent  of  land  at  Lock  No.  31 

t-n^rruiiiii;r  mi,i  recordin>r  ^an<;es 

"Niriy;  roatl  to  site  of  channel  work,  earth  excavation,  r./*i'H  cm  lii   \ 
itt  i»i 
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*^Uins  and  ;;radiii(;  liK*k  yard: 

Karth  lillinp;.  4,071  enbic  yards,  at-l.T  cents  . 
Kock  filliDg.  1,953  cubic  yanls,  at  TM)  ciiit^  .. 
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**k excavation  in  channel,  2,78d cubic  yaids,  at  $l.ss 

***il>firarv breakwater  t-o  protect  colTeTdam,  rock  (illinu.  ~.  1"^!  cnbie  \ 

«9lft».i,ts 

JjwUbopf*.  8ta1>leB,  sheds,  etc 

j-fliistnittion  of  tw<i  sand  barges 

{"^litiwl  railway  (440  feet)  and  saiul  storaj^e  bin 

*;*"k-ke«:per'«  h'ons*.'  Cunfinished) 

JJ^JTi-nlain  f unfinished ) 

j.nL«hi:il  stone  bins  (unfinished) 

j''t«tuni'  contract  (advert isiujj  and  inspection  • 

J'siciiiuery.  plant,  and  tools  (-to.U^^  paid  tor.  and  -^'i.'iJ'.M".  h-m  |I.i.'    i. 
^thiQicr  (v,„jjrtrfa  (purchase,  delivery,  and  repair-  ■ 
J^milry  r»-pairs  to  tocds  and  plant. . ^ 
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p>  I'f  l»i  operty  dnrin;|:  hi;;ii  water 

'"•'liriuci-rins  and  superintendence  m-t  i»r«iiieii\  •Ikiilm  .li.j'-  in  ;!ii\  ji 


'arMTiiik.  oltice  n-nt,  tirewooil,  etc 


Briei^f^  .j,„|  tv.r,.y  tcdls. 

J^*vi.jii,;f  (xpenHes 

jjj'..»i*tiin f  jiir  employrfs,  an<l  fora<je  for  mult  s 
'•"'it^ifiiiery  iillire  expenses 

Total 
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^re  in  an  outstanding  liability  of  :i<17,'.x>l.M()  on  the  contiat.  t  for  i  iit  .^lone. 


T  OF  TBE  CESEP  OF  vmnnmSB,  V.  A,  ABXt. 

EECOMMENDATIONS   AND  ESTIMATES. 
An  improvemeut  of  this  magnitude  can  be  carried  on  economic 
anil  completed  witbin  a  reasonable  time  ouly  by  the  appiopriatia 
Biifficiently  large  aiuonntB  to  enable  the  work  to  proceed  'without  ijd 
mptiOQ  witb  efficient  plant  and  a  lai-ge  woikiug  force. 

Maney  statement. 

Jnly  I,  1891,  b»lonc8  imeipeuded 1'^$ 

June  ItO,  18!li3,  omoimt  exjieuded  during  fiai^al  jrear.. 

Jnlf  1,  I8f)3,  balance  uneiLpended 

1,  t»U)2,  outstundiag  linliilitit. 

1,  18S3,  amount  coveted  b;  uncompleted 


Amount  fiYiiilable  for  HbooI  year  ending  June 

{Amonnt  (osUm&lod)  required  for  oomj! 
Anioiinttbat  oanba  protitable  erpeude 
1834 
Submittod  tn  cmnplinnce  witb  reqairemi 
barbor  uots  of  ISSG  tuid  18GT. 


f 


Murabill -Bates  Cuanlrnctina  Campaiiy,  BlnDincluun.  Ala 

Wmtuln  Fwlor,  Molillc,  Ala 

Kilwin  Booej  and  BeiUHnlD  V.  Eobertson,  UobUe,  AI> 

P.  flliinohimtjr.,Sp™utna,M(aii 

SmbuAnl  MuuiThcTuiIiie  CumjHiDy,  Mobils.  Ala. 


Vm»  ud  itddreu  of  lildder. 


Rnrnona  OnllUa   Stone  Ca..Iiid<»i' 
opolU.  Ind. 

BoSoJ.Walliflr.AtlMit«,Ga 

Ihirli   HnUov   Qautry  Co.,  Lonla- 

SouIfaFm  Siippl;  Co.,  BinDingbmD, 

•ir^lnUsFble  Co.,Tat«,Qa 


iiiiTiU.  En    

HAprrSUtn^Qqiirry  Co..  Jbipar,  Ala. 
niDli  BoldwlD.  BinnlDEhiun.Alai.. 
'.  li.  Power.  LawreDcetliie,  Q« 


I.,  Portlud,  Coon. 


jar.1.    jitrd. 


ill 


•  Season  permitting. 
tKaaKuioaUrukiia. 
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OOmCSBCSAI*  8TAT18TIC8. 


'.^Minh  10^  1M7»  fte  Coosa  BItof  impioTement  conyention,  compoaed  of  repre- 
■■ililiiii  eittnni  of  AMmiam  ukd  QeoTom,  Mid  presided  over  by  the  governor  of 
Akbia^  twfimWffid  »i  Montgoniery,  ana  prepaxed  a  memorial  to  Congress. 

lIsMBOfflal  containi  detailed  statistiesy  and  after  describing  the  advantages  to 
l^teiTed  fton  the  Impwnremept  of  the  Coosa  Biver^  oonelodes  with  the  following 


r  ^TW  Oboaa  Btm  praeenta  the  cheapest  and  most  certain  water  ronte  to  tlie  Gnlf  of 
^-  ■Weo  of  the  eoal,  inm.  cotton,  and  cereals  of  a  vast  extent  of  country. 

nsreoMTal  of  the  ooatractions  which  cut  in  half  this  river,  now  navigable  for 

of  mflea  below  and  above  snch  obstmctions,  is  a  national  doty,  in  view  of 

ft  it  would  poor  into  the  Golf  of  Mexico.    The  opening  of  the*Cooea 

the  Government  to  move  monitions  of  war  from  the  interior  to  the  sea- 

£%pni  safely  and  ezpeditionaly . 

H.JRvoold  plaee  the  navigable  waters  of  the  Coosa  so  dose  to  the  navigable  waters 
~^^  iTmnnannn  that  water  communication  between  the  two  streams  most  certainly 
r,  and  tluia  aflinrd  the  Tennessee  Blver  and  its  vast  tributaries  an  outlet  to  the 
I  If  wijy  of  the  bay  of  Mobile. 


P  12. 

LTDfO  AND  CABE  OF  CANALS  AND  OTHER  WORKS  OF  NAVIGATION 
ON  COOSA  RIVER,  GEORGIA  AND  ALABAMA. 

Ike  expenses  of  operating  and  care  of  Locks  Nos.  1,  2,  and  3,  daring 
^Vmt  flscal  year  have  been  paid  in  the  manner  indicated  by  section 
of  July  6, 1884. 

Bt  William  BrOraighill,  Corps  of  Engineers,  17.  S.  Army^  has 
^inloeal  charge  of  tiie  work^  and  reports  as  follows: 

'ftoteg  the  winter  aU  the  looks  weie  pumped  out  and  overhauled* 
Beptin  were  made  as  foUo  wb  : 

Lock  No.  1. 

A  the  tdlvea, — One  frame,  1  box,  2  leaves  broken  were  replaced  by  new  ones. 

T0  ike  gatei, — All  the  maneuvering  ropes  renewed.  One  leaf  of  the  upper  ^ate 
f  vhich  had  been  damaged  by  a  boat  striking  it,  was  repaired  with  bolts.  Some  minor 
^jRMUTi  were  made  to  the  maneuvering  machinery,  and  to  the  lock-keeper^s  house. 
^•ilt  ooUected  in  the  lock  chamber  was  cloarea  out.  Bermuda  grass  and  shade 
inm  hare  been  set  out  by  the  lock-keeper  in  the  yard. 

Lock  No.  2. 

A  ihe  rdhe$, — One  frame  and  2  leaves  broken  were  renewed ;  1  valve  lever  fitted 
rith  experimental  notched  arc  and  spring  latch,  designed  to  prevent  the  valve  from 
VBAking  by  closing  violently  under  pressure. 

n  ike  gaiet. — ^All  maneuvering  ropes  were  renewed. 

fy  the  wioeonry, — ^The  coping  of  the  lower  miter  sill  was  found  to  have  been  lifted 
V  tiie  upward  pressure  of  the  gates.  The  sill  was  taken  up  and  concreto  4  feet 
^ck.  lAid  under  it.  TTie  bolts  of  the  sill  were  securely  fastened  in  the  concrete.  All 
It  wa»  removed  from  the  lock  chamber,  and  the  bottom  was  leveled  up  with  con- 
{0te  where  it  had  been  scoured  out  by  the  inflow  at  the  upper  culverts.  Minor  re- 
BiiB  waire  made  to  the  lock-keeper's  dwelling. 

LorK  No.  3. 

iW  ike  rmlree, — One  leaf  renewed. 

\yytkegeie$» — One  maneuvering  rope  on  the  lower  gate  renewed.  The  lock  floor 
Upi^reied  up  with  concrete  where  scoured  out  by  the  inflow  ut  the  upper  culverts. 
C«r  rapaiis  were  mado  to  the  lock-kee]>ei^s  house.    The  levee  and  the  yard  were 

the  April  fireshet,  and  Bermuda  grass  was  set  out. 


6  or  rrae  cmEf  or  evgirbbm,  tt  B;jASHr. 

Tll«  DXTiPtiuiciltiit  Intel]  ud  tb«  vnlve  leri^r  at  Luck  Ho,  2  was  found  to  h«  usiic 
mid  Himilur  ouua  ijuvc  bwn  ordered  fnr  ull  the  vhUim  of  thivM-  luokn.  Tliiwp  uiv  t 
'eltil  Iroui  Uio  Intcli  od  tlio  rpvi^mK  lever  of  a  luooaiotive  enjipuu.  uud  oiiuratf  sue 
fiUl.V  to  urcvent  llio  valves  from  idodiug  viuIeuUy,  and  make  it  poasible  to  ms 
valvea  at  auy  dusircd  nmountor  oiieniiif. 

Some  stoiiM  wern  jilactrt  im  (hK  tup  of  Dftm  No,  1.  These  haii  bw-n  kiiockeil  o 
drift  ot  liy  thii  Mllaa  of  doods.    Tlie  total  coat  waa  ¥7^35. 

As  leqiiircd  by  law,  the  following  etatenK-nt  ol'  expomliturcs  in  i 
mitted : 

StaUmimt  of  amovul  srfienrfrii  ilHriag  Ihr  Jtmiil  year  aidinij  Juvr  HO.  tS9t,  oal  <| 

naavui, 

LookKo.  1: 

Luok-kecpnr'a  anlary,  twalve  montlie,  at  KiO MOO.  00 

RepairetiidBm 70.25 

Repaira  to  valves  uud  guttw ffTS.  IB 

FpuHuji  and  BBtuH 77.00 


P:(ilits  aiid  oils !...  S.ilfi 

Two  safety  latches  for  vjilvc  lov  '.....  50.00 


Lock  No.  2: 

Lock-kepper's  salary,  twelviMT  P50 600.00 

BuiiiiirB  to  vftlvpAHDd  gntaa...  S77.64 

Excuviitiiig  and  voncri-ting  fou.  I'o-rriuiterBilt'....  1,1M5. 38 

Krnring  Mid  xatiw 41.00 

PaintH  and  oilH 8,96 

One  wrfety  latch  for  valve  lo'  25. 00 


-n,n 


Look  No.  3: 

Loek-keepcr'sBftlary,  twrlvfimmrl    ,       i.'..'l 600.00 

KejiairH  to  valves  aud  got I'H 682.89 

Cutting  overliun (■tug  trees 106.88 

"       '      'o  levee  and  hoiiao - 45, 31 


^1 


Paints  and  oils 
Four  safi-ly  latibcs 


Pi3. 

IMPROVEMENT  OK  CAII.\BA  RIVER,  ALABAMA. 

PLAN  OF  IJIPEOVEMENT. 

Tlie  present  plan  of  improvL'ment  ivaa  adoped  in  m^cordance  with 
renoiiiinendntions  contained  iiitlierei>orta  of  surveys  and  exaiuinati 
priiitwl  in  tlie  Annual  Hoports  of  tlie  Cliief  of  Engineers  for  1875,11 
11,  and  for  18,S1,  page  1232. 

Tlie  jiioject  contemplates  obtjiining  a  navigable  channel  from 
niontli  to  tlie  town  of  Ci-ntorville,  a  distance  of  88  miles,  by  the  renu 
of  .snags,  log»,  etc.,  from  the  eliannej,  cutting  overhanging  treesi 
tlie  l):iiiks,  exeavatiiig  tlie  soft  rock  and  gravel  bars,  and  deeper 
sand  bais  by  works  of  contraction  and  aliore  protection ;  thechann 
l)(i  3  t'cet  deei>  at  low  water,  100  feet  wide  in  open  river,  and  60  feet  i 
tlirougli  the  bars. 

Above  Centerville  the  river  is  a  series  of  pools  and  rapid^  ba 
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,  Muf  109,2  feet  in  21  miles.  This  portiou  of  tte  river  passes  tlirougli 
ihtcxtvuaiTB  Oaliabit  coiil  iielda,  but  can  uiily  be  made  navii^ble  by  a 
(fitem  of  locks  and  d^ms.  Below  Oeatetville  the  river  is  a  series  of 
pixtlKiiud  rupidhi,  linriiigafoll  of  127.4 feet  ia  88  miles. 
I  Hw  act  of  August  5, 1^86,  appropriated  $7,500  for  contiuiiing  tlie  im- 
\  bat  wiMi-  the  proviso  that "  no  part  of  said  sum  shall  be  ex- 
■  thvofieerin  charge  shall  have  reported  that  the  railroad 
""""'"■  crossing  said  river  have  been  provided  with  good 
^_^^  m-upeUlng^"  Ho  changes  had  iu  the  meantime  been 
._  lEelE^ages,  but  the  act  of  Sept^'iuber  19, 1890,  provided  that 
""to  euKtiug  provision  restricting  the  esjuaditure  of  the  balance  now 
I  *lwlablo  for  the  improvement  of  said  river  ia  hereby  repealed,  and  said 
«  shidl  be  expended  in  continiung  tho  improvement  thereof." 

APPBOPKUTIOKS. 

•ttlSSS ; «3(^O0O 

kiSM 10,000 

Ai,ism ^soo 

TvU 37,500 

OPSBATION8  TO  JUHE  30,  1891. 

■  appropriations  to  June  30,*  18M,  amounted  to  $30,000,  and  with 
~'  lat  it  had  been  practicable  to  build  and  equip  a  moderately 
1  working  plant  and  to  improve  the  river,  according  to  the  pioj- 
_qited,  firom  the  mouth  to  a  poiut  below  the  bridge  of  the  Ala- 
■Osntral  Division  ol  the  East  Tennessee,  Virginia  and  Georgia 
„!].■  distance  of  about  19^  miles,  aiidtomakeapartialimpTove- 
Kof  Om  river  to  Centerville,  for  high-water  navigation,  by  catting 
""      "  {timber. 

)  fiscal  year  ending  June  30, 1891,  the  construction  of  a 
raft  log  boat,  suitable  fi)r  snagging  operations  on  the  river,  was 
1  and  nearly  completed. 

WOEK   DONE  DURING  PAST   IISOAL  YBAE. 
F^Histant  Engineer  C.  B.  Percy,  in  local  charge  of  the  improvement, 

~  'a  as  follows: 
^Ih  log;  boat  was  coni]>1eted  July  21,  1891 ;  a  creir,  after  snmn  iiiiavuittikblo  di'lny, 

Xiied,  and  the  boat  wna  dropped  dnnii  to  Wallacu  Furry,  abniit  54  iiiilpn 
moatfa  of  the  river.  At  thnt  point  work  wnn  i'oiiiiiiunc.-ed,  ,iiid  cuutiiiued 
"SSeptember  5,  obea,  oa  nrrniint  of  tht>  aniall  babiiiire  nii  bnnil,  tlie  piirty  w.ie 
Ml  back  and  ordt^rt^d  to  piLib  ax  rapidly  us  poiwibtu  to  the  loimth  or  jiuiction 
Jl  Ad  Alabama  Biver  i  but,  owing  to  tlie  low  ata^e  of  the  river  dnriuK  tus  entire 
P(il  beine  H  fret  lower  than  ever  kuowu  before),  tlie  prosreRs  was  very  tiluw  an<i 
"L  and  finally  the  work  was  snknended  im  NovemlHT  i,  piirty  dlndi:irgGi1,  aud 
*  laid  up  about  5  mileH  above  >  ike  ferry,  under  eliurtfo  of  tlie  watcDiiiau,  to 
Iftkliaeiu  the  river.  It  vtbh  HiinUy  broiiglit  out  Dfunuibi'r  ■£>,  tuwcil  up  to  Kig 
4,lTmiIefl  aboTe  Montgoniery,  and  bid  np  with  the  pInnMielr>u(;iii^  to  tbi-  Ala- 
*MidTallapooan  riven.     No  further  work  hiis  Iihpii  done  on  tliin  itiiprovomuut, 

■  tiie  appTVpriation  beinK  very  nearly  ei;hnu«t>'d. 
■^"  J  the  working  seasou  the  fullowiiig  oliBtructioua  were  removed: 

Kof  OTorbauKinK  trees  felled  and  cut  up 17 

■  of  loga  on  nauk  t-ut  up 6 

vof  itnnipH  (cv|>reH)  blown  up  from  I'hauniU 1 

Iw of  mags,  tre^,  and  loj^s  reiiiovftl  from  fli;iu]iL-l 1. G13 

vfartof  Mnk  cleared  of  brimli 30i> 

•ywda  of  gravel  excavated  by  acraping 277 

Kfcet  of  willow  jetty  conotructed l.SiiS 

Vffll  of  !!▼«>' comparatively  cleared  of  oliHtriirtioDB  from  Wiillucn  KiTr.v  toUruck 
i,  m  milaa  npatream,  and  river  partly  worltud  over  iVoiu  Wallaco  Ferry  to 

■  Cwefc,  aboailflmileidtfwiiatreain. 


IT  OF  THE  CHIEF  OP  MtOlKEBaS,  tr.  8.  ABHT^ 
EErOjnrENDATlONS  AND  ESTIMATES. 

It  is  not  known  whetlior  the  river  would  be  used  by  steamboaU 
eotnmercial  porpoROs  provided  tbe  bridges  now  obstiTietiDg  it  \ 
ubjinged  to  drawbridges  and  the  river  was  suMciently  cleared  of  1 
snags,  and  overhanging  trees  to  permit  navigation.  Several  inqni 
have  been  made  by  steamboat  men  as  to  the  character  and  feasib; 
of  its  navigation. 

If  the  improvement  is  t«  be  continued,  $20,000  can  hd  profitably 
pended  daring  tbe  fiscal  year  ending  June  30, 1894. 

Money  statement. 


July  1, 1892,  bnlanco  nnsspended 

Jal;  1, 18^2,  outstanding  liaUilitiea.. 


Amount  available  fur  fiscal  year  e 

i  AjnoiinttliatonnbeproStat 
}  Subinittitd  in  cnmputiice  v 
i     liarbor  aots  of  lH6Hand  U~.. 


a 


b30,1W3 Tig 

LscalveaTendiiig.)ime»U,  18»1    aC^flj 
tfl  of  aeetiooB  3  of  river  and  * 


md         j 

nt  few  M 


No  ste»ral)oat«  h ft ve  Oft vi gated  this  river  for  mauj-  years  past,  and  hnt  ft  .,  « 
The  entire)  rottnD  crop  of  tliia  eection  was  formerly  flatbonted  dotro  the  Calia] 
the  Alabama  River;  bnt  of  lata  years,  owing  to  its  bad  eoudition,  very  little  Cr 
or  otlicir  produce  has  Ihiis  been  carried  to  laarket. 

A  large  amunnt  of  sawn  and  hewn  timber  and  saw  logs  of  oak,  cypt«aa,  And 
is  anniiatly  rafted  out  of  the  river  via  the  Alabama  River  to  Mobile,  bnt  no  reoc 
any  sort  is  kept  of  this  bosineu  aud  no  reliable  estimate  of  its  amount  can  be  n 


APPENDIX  Q. 


iraOVZMENT  OF  CERTAIN  BIVERS  IN  ALABAMA  AND  MISSISSIPPI,  OF 
BOGUE  CHITTO,  LOUISIANA,  AND  OF  HARBORS  AT  MOBILE,  ALABAMA, 
ISD  BILOXl,  MISSISSIPPI. 


tfOBT  OF  MAJOR  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1892,  WITH  OTHER 
M)UMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 

Mobile  Harbor,  Alabama.  |    8.  Leaf  River,  Mississippi . 

Black  Warrior  River,  Alabaini>,  from  i    9.  Harbor  at  Biloxi  Bay,  Mississippi. 


Tiucaloosa  to  Daniels  Creek. 

ITanior  and  Tombigbee  rivers,  Ala- 
bama and  Mississippi. 

foxnbee  River,  Mississippi. 

f*a«ragoulA  River,  Mississijipi. 

;hickasahay  River,  Mississipxn. 

Sloff  Creek,  Mississippi. 


10.  Pearl  River,  Mississippi,  below  Jack- 

son. 

11.  Pearl  River,  Mississippi,  between  Car- 

thage and  Jackson. 

12.  Pearl    River,    Mississippi,    between 

Edinburg  and  Carthage. 

13.  Bogue  Chitto,  Louisiana. 


United  States  Engineer  Office, 

Mobile^  Ala. J  July  16,  1892. 

rENEBAX:   I  liavc  the  honor  to  forward  hercAvith   annual  repoits 

•    •     for  the  fiscal  year  ending  June  30,  1892,  for  the  following 

rks  under  my  charge. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

A.  K  Damrell, 

Majovy  Engineers. 
J.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


Q  I. 

IMPROVEMENT  OF  HARBOR  AT  MOBILE.  ALABAMA. 

tie  improvement  of  the  channel  of  the  harbor  at  Mobile,  Ala.,  was 
in  by  the  General  Government  in  1827,  the  depth  of  water  then  be- 
5  J  feet  through  Choctaw  Pass  and  8  feet  on  Dog  Eiver  Bar. 
lie  following  appropriations  were  made  by  act  of  Congress : 

20.  1>*26 $10,000.00 

'b  2,1829 20,  0(H).  (K) 

•2-1,  183.1 10,000.00 

^h  3, 1835 17,997.60 

i*h3. 1837 50,000.00 

•  7,1838 50,000.00 

Qftt  3,1852 T 50,000.00 

207, 997. 60 
ict  of  Congrew,  March  3, 1857  (relief  clmni) "20^833.08 

Total 228,830.68 
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Tbe  result  o^taioed  nas  a  cliani>el  10  feet  deep  and  200  feel  w 
through  the  pa^H,  and  tb&  same  depth  uitli  au  uokiiowii  widtl<  uvut 
bar.  Ill  1800  the  oliaiiDel  tliroiigh  tbe  pass  was  tbuiid  to  liavc  diot 
to  7j  feet,  tbe  depth  of  vater  on  the  bar  reinaliiiug  the  same. 
No  further  improvement  was  attempted  until  1S70. 
From  1S70  to  1875  tbe  follaflnng  aniouDt.s  were  appropriated  for 
purpose  of  obtaining  a  depth  of  13  feet: 
By  urt  of  CoiiETesw — 

JiilyU,  IK70 - 

MxrehS,  1H71-- - - « 

June  10, 1872 _ _ 75, 

Much  H,  1»<73 - 1«^ 

June23,l»7J ---- -- '*" 

Maroh3,IilT5 


Total.. 


This  anioiinL  was  exiieiided  i 
300  feet  wide  from  tbe  mouth 
Pass,  and  13  feet  deep  aud  2*M» 
13  foot  eurve  in  the  bay.    ' 
channel  remained  practical 
commeuced  under  a  new  proj. 
a  survey  was  ilirected  to  be  m 
existing  obannel  could  be  im"'- 
pnrpose  Congress,  by  act  of 
¥10,000. 

Tlie  survey  was  made  and 
EugiueerSj  suggesting  several 

was  decided  to  continue  tbe 


iiig  a  channel  13  feet  dec{| 
Mobile  River  through  Obt^^ 
e  through  Dog  Kiver  Bar  U 
v&n  complete*!  in  1876,  aod 

dreilged  until  operatJODfl' 
[.ain  a  deptli  of  17  feet.  IS' 
order  to  detenuine  whet^tl 

a  depth  of  22  feet,  and  fltf 
,  137^  appropriated  the  8 

was  submitted  to  the  HhU 
improvement.  In  March,  1 
.  improvement  !'y  dredgiugj 


depth  of  17  feet,  nith  a  uniform  width  of  200  feet  from  the^7-foott 
Id  the  Mobile  Kiver  to  tbe  curve  of  the  same  depth  in  the  lower 
the  estimated  cost  being  *820,IKK).  From  1878  to  Juue  30,  1887, 
folluwiug  amounts  were  ai>propria1cd : 

By  aut  of  foiigruBs— 

June  18, 1§78  (survey) 

March  3,  1»79 

June  14, 1W<0 

March  3, 1881 

Anpi«ti;,lMH2 

July  B,  1881 


i-  rfujio  M«(/t'r  (A*-  above  approjirii 


75(1, «( 


•>pM4i 


Aug,  e,l«tSI>:  K.Mvnni-.. 


I    Jn.  24.1IUQ 
I    Sapl,  18,1394 

1  Out   i.\sat 


Sot.   9.V» 
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be  cbaunel  of  17-foot  depth  was  opened  to  a  width  of  75  fi»et  in  I8S2 
was  widened  to  180  feet  in  1SS9,  and  praeticiilly  co[n])]oted. 
mihg  this  time  vessels  passed  throu;;:h  with  a  maximum  draft  of  IS 
.  bur  nwin«;  to  a  filling  in  tlierut  at  the  lower  end  the  draft  was  gen- 
fly  limited  to  !«» feet. 

'eliniary  <»,  1885,  a  pi-qject  was  submitted  for  the  imiirovoment  of 
bill-  Kiver  and  Harbor,  with  a  view  of  securing  "23  feet  dei)th  of  water 
fiilarjring  and  deei>ening  by  dredging  the  channel,  which,  since  1H70, 
llx-eu  deepened  in  that  manner,  first  from  9  to  l.'i  feet,  and  then  from 
it  17.  The  estimated  cost  of  the  iJ^-foot  pnyect,  with  extension  made 
let  of  September  19,  1890,  is  «2,043,800,  made  up  as  follows: 

tpktiuii  of  17-f<M>t  channel  (including  removal  of  material  filled  in 

il)  np<»n  which  t-Htiiuate  for  23-f(iK»t  cut  was  ba^ed $282, 000 

^ing  channi-l  2i<0  fvnt  wide  on  top  of  rut  and  central  dejitli  of  23  foot.  1, 500,  OCX) 
wriD;:  luatt^rial  that  will  fill  in  dnrin;;;  progress  of  work  on  2!^foot 

annel  (during  three  years) lyt?,  000 

Ifing  channel  in  Mobile  Kiver  up  to  ChiokaMabo^ue  2S0  feet  wi<lo 

d  2$  feet  deep 1)3,  SOO 

Total 2.013,S00 

•o  which  must  be  a<hled  800,000  per  year  after  June  :\0,  1891,  for 
loving  material  that  will  fill  in  durin«»:  the  progress  of  the  work, 
wm  Angnst  11,  1S88,  to  the  end  of  this  fiscal  year  the  followin<[^ 
Hopriations  have  b<*en  made: 


Ktof  C.'iinjjT'' 

All;.ni.^t  11.  ISW $2r><),  ()00 

September  1I#.  ISiK) 35n,()<H) 

Total IMH).(HK) 

Under  the  ai)i)ropriati(m  of  8250,000,  made  by  act  of  August,  18S8, 
rk  was  commenced  in  October,  1888,  and  continued  lo  tlu*  middle  of 
kruary,  1S!K>,  at  which  time  a  cut  had  been  made  80  feet  wide  and 
b  19  t4»  liO  feet  deep  from  Mobile  to  where  that  depth  practically 
rtwl  in  the  lower  bay. 

^nder  the  appropriation  of  8350,000,  made  by  act  of  Congress  of  S(»p- 
ber  UK  iX*MK  work  was  commenced  on  January  1,  1891,  and  con- 
ed to  the  end  of  the  fiscal  year  June  30, 1801'. 

Staieiaent  of  work  done  under  ahore  appropriations. 


I 

I 

I 


'•  Cnll- 

trai't  ! 

pricf,        Cnbfc     I  ■ 

•fxt.     Name  of  c<mtraGtor.   uwas-     vbhIh  re-  .' CoinincncGd.      C<>iii])1i>t<-i1.  <  I'laiit. 

.   uivd     'moved. 
I      io      : 
•  M'OWA. 


Imfn      Alabama  DrodgiDjr 
and  Jettv    Com- 


CeutM,  I  ' 


o'  •j,3rj,a»5  ;  oct.  is,  1888 "  ivu.  17.  im)   '2  «•  1  a  m  • «  1m-  1 1 

■  '  d  H'd  :;«••..  1  Slow. s, 

JMIIIV.  I  '  i         -   tUU'*. 

}  }^^>      Natioii:ilDre<l»pDK  Bg  '  3.060.619    Jau.     1, 1891  >  May    2, 1^02     .t    <  1  a  m     shell 

«ln*<li:os.  s -icowM, 
ami  -I  tii;:s. 

I  r  la  Tu  -  hIi  »•!  1.  2 

prow>  aiul  1  tiii;. 


(.'0TllI»HIlV. 

I  I  ' 

AlflUma  Divdjling        15    j      395, 691     July    1,1801 
ami  J<tty  Com  '  ' 

JittUV. 
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TaiHlar  ulaUmaal  akoieiug  tht  channel  tu  tirfilgeil  and  ilf  coiidithn  Junt, 


iBltbl  pnliit  at  moulh  ../  Mo- 
bil* mror  or  Chain  CliMloi 


ChttlD  Clmter  tfo,  3  to  Lower 

flapLlrhcStkke, 
Lowac  6u   Llgbt  Stakt  to 

CliuWr  No.  3. 
CliuWrirD.StoClaBterl'u.4.. 
Cliutor  Vo.  4  to  rinst«r  So.  G  . 
Chuler  Ko.  6  to  (;luat«r  No.  a . 
CliwtcrNo.flUi'"     ■      "    - 


.T  No.  7 

Clnslsr  No.  S 


iClus 


CJiu 


CliuterKa.lIlvi;ii. 

CliwterKa.l4taCluiiterKa 
ClDBUrlTn.  IB  to  RluteT  No 
Cliwtm-Xu.  la  to  Quster  Ho. 
CIuilrrNu.  IT  to  Cliuter  Sik . 
niMUrXo.  IBIoUiuterHo.  1 
(naiit«r]ra.)BloCg  '  "  " 
CluiterXiLSOtor 

Cln»li>rK».SIta<: 

nniit«Ku.23tai: 

CliuUTNo.»tul 

ClDitn'Mn.SStaCL 

(niiiit(TXo.-iato(;lu 

ClniitorNii.STUiCl 

"■    ■  -"   astoc 


■tcr\a.!IO, 


<nnBlCTHo.34tt.r 
Cliiiit<.'rNu.3S(ii< 
OlDiitvrNn.:iaioC 
CIiiMorNo.aTluCI 

ClnHl«rKu.J8b><.1 _.  .._. 

ClaHbrNo-SOtoC  natin'KD.40. 
Cliilt*rKo.4ll|al'liiHti^rNi>.4l. 
ClD*nrNn.41l«(nniiler>'i    " 
CluotiT  No.4ato(:  uitrrXi . 
Cldiil«rKu.Uto(;  iwIerXo. 
Chillier  Xii.Mta(nniiterNi 
niDi>l«Kn.4r>lo(;m-      " 
CliutBr!I<i.4etuCui 
CluatrTNiL4TtaC 
Clu»t>rHo.48laC 
ClBHterX.   "-   ~ 


Cliu 


htKllI 


TKu-COtoCliu 


rNa.S 


Five  liinidrod  thniLtuinl  dollars  aniiiiftlly  is  tlic  least  t 
cau  be  useil  iu  a  .siu-i^^esMrul  pioseciitiou  of  tbo  work.- 
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Money  statement. 

hlyl,  1891,  balance  unexpended $203,319.68 

mt  ZOf  VS92,  omoont  expended  during  fiscal  year 27n.  1 U^.  'SI 

Wyl,  1892,  balance  unexpended 1^,  121.45 

Jilyl,  1892,  outstanding  liabilities $1K871.:I4 

Uj  1, 1492,  amount  covered  by  uucumpleted  contrai'ts 4, 47^<.  80 

If),  350. 14 

Illy  1, 1892,  balance  available 1.771.31 

iMmt  appropriated  by  act  approved  July  13^  18U2 212, 500.  ( K ) 

iMDunt  available  for  fiecal  year  ending  June  30;  1893 214. 271. 31 


Inoont  (eetimated)  required  for  completion  of  existiu^j;  prnjci-t 1, 231.  (^H).  00 

Anonnt  (estimated)  rerjuired  for  preservation  of  impruvuuiuiit 120, 0(H).  00 

Amount  that  can  be  profitably  exjicudcMl  in  fiscal  year  ending  June 

30.  1894 .' 1,000,000.00 

fabiuiited  in  compliance  with  requirements  of  sections  2  of  river  and 
.   hirlH»r  acts  of  18G6  and  1867. 


COMMEKCIAL  .'STATISTICS. 


ABMriptioB. 


Eu  tries— 


ISSTJ. 
"So.      Ton  4.     Crew. 


1891. 


('k'aranr«'s— 


No. 


I    -v- 


Tons.    ,Crew.    Xo.  !   Tojia.    ,  (.'row.    No.      Ti«U!«.      <'n-w 


1,778  I  llU  ■  1L'1.2*J(»  I  '2,'AoO  '  H9      inD.niil  ,     l.TTj 
V'A  ;    B-J/.Ati)  j  '2..1-S2  ,     71       :{7. '.'.V')  '        Mi") 

5,220  I  'J8U      lolMfjT  ,     A.  Ij.s 


^7.  .'•f'.ii.  i;7 

4.'.Mr.  :.  I 
.'i.'tj.  :)i> 

1.  •-.':..').  (J: I 


Ttfnrisn... 


Trital 


-IJt-4.  pne«.  iiiid  |M)It-rt: 

F<rtvipi 

Cototwijir 


Xutol 


w.  i:>»i        •>,  i:.s 


7n,.V27  I      r.-J.  121»2  ,      nxoo'j  I        27,  un 
1.744 


73.r)27         fl2.2<»2  |      3:{.»02  2S.  Si:» 


4.  5-11 
1,909 

6,400 
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TIk'  folluwiii;:  U  a  c<i[n|> 
of  xri'iitfi'  itnilt  tbiiu  VA  t<  < 
tlio  tUuul  yoan  iMiiUii;;  Jiii 


IStoH.... 

ijioi-i":: 

ITttiilll... 


\M4 


t  i  i'i\U''i  i 


V    7l    J,. 


.]...<  lU   Iff    S' 


II  M  19  S 


nil 


XiiTB.— Tlir niipar-'iil  iliwiriamv  In  Ilw  nunilip™ ot  ttu*!* nrriTing ind  ilcrnrtliiji h MpUht**? 
hr  f»'t  that  iiiauv  ithSi  nam  uii  lliv  >'hinni-l  ilruninii  Ifw  ■ml  ga  down  ilranloe:  non  tbn  UM 
>r  vi'«u'l« •IrawiiiK  Itwa  tliiw  iJ  fi»t.»a  bnvs  pnimcil  up  and  liMtiarvgoDoduwDUic  clui      " 


Qa. 


Aft  <)f  Mii.v:i.i.  I '^2'*,  (let-la ml  Bliirk  Warrior  River,  Alabamft,  W 
tVinii  all  ttiWn  ciicept  sikU  hs  uii^rht  be  allowed  by  act  of  Congress  (M 
r>'JH,  Ifeviscd  Statutes,  edition  of  1378,  p»ge  1015). 

All  exaiiiinatioii  and  jiartial  survey  of  tlie  river  fhwn  Locust  Fork! 
Tiisi-aloci.sa,  47j  miU's,  nas  made  in  1874,  in  accordance  with  piOTinM 
of  ai-t  of  (Jo  up:  I  CHS  aiijiroved  •Inne  23, 1874,  report  of  which  is  containc 
ill  Report  of  (Jliicf  of  Kiii;i]iei-i'B,  1875. 

A  survey  of  the  river  fi-om  forks  of  Sipsey  aud  Mulberry,  93^  ndk 
was  uuide  in  the  fall  of  IS7U,  as  directed  by  act  of  Coiieress  appnm 
March .'{,  lt<79. 

The  re])OT't  thort>ou  is  coiitaiiied  iu  Report  of  Chief  of  EiigiDeOTS,  188 
Part  II,  page  1218. 
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Stone  qnanied ynTtte..  . 

Bock  BxcATfttod  inloiA  chamber .d^v...  1 

E«rtb  vnutrated  for  btmk  irall 

Book  plMwd  iu  dam 

BookplAoedbefaiiid  bonV  waII 

Earth  piMed  behind  biuLk  wnll 

nMQu  for  need  ledkmooiiHt  meted  .. 

The  rock  reef  on  wbicli  the  lock  rests  waB  finmd  so  moeh  cat  I. 
crevices  that  it  was  fouiHl  Deoeasai-y  to  carry  lock,  miter,  and  ueedlflSK: 
dam  walls  down  to  the  bottom  of  the  lock  chunber,  thereby  increaeiiig 
the  smonnt  of  masonry  1,390  yards  over  the  estimate. 

Daring  the  fiscal  year  ending  Jane  30,  1891,  the  work  done  was  A« 
fidlows:        ■ 

Funds  having  become  nearly  exhaasted  at  the  close  of  the  \ui*t  Use. 
year,  the  work  in  July  and  Angust  was  confined  to  otnpleting  th 
masonry  of  Lock  No.  1,  and  was  then  suspended  until  Oct«1>er  'M,  a 
which  time  a  new  appropriation  became  avallalile. 

Upon  resuming  work  it  was  found  necessary  to  renew  the  outStlj 
some  extent.    Sew  hoonis  and  braces  were  requii^ed  for  the  t' 
and  a  new  road  to  flie  works,  to  avoid  trespassing  upon  private  a 
The  track  to  the  qnorry  had  also  to  be  relaid  with  steel  rtdf 
track  had  originally  been  a  wooden  one  with  a  strap  rail,  i 
service,  the  supposition  at  the  time  being  that  the  haul  woolL, 
ceed  a  mile  in  length,  but  in  reaching  out  for  better  quanxii 
it  finally  became,2  milea  long,  a  distance  for  which  Qcooobqf  jS 
the  ase  of  a  locomotive  and  steel  track.    In  addition  to  theBd'3,. 
and  renewals,  which  were  made  during  the  foU  and  winter,  tJwtt 
dams  for  Locks  !No8.  2  and  3  were  put  in  with  the  inclines  S,W 
long  leading  down  to  thum. 

The  quarry  heretofore  used  ha*!  been  an  expensive  one  to  work.*! 
only  a  small  force  coald  be  advantageously  employed  on  it.  It  * 
desinible  to  get  one  iMipablcof  ii  larger  montlily  output  and  at  less  N 
IHsr  yard.  Explorations  failed  to  indicale  a  bettor  site  along  the  tilt 
bank,  and  it  was  finally  determined  to  quarry  rock  from  the  river  bT* 
Accordingly  in  building  the  coH'erdain  for  So,  3  it  was  made  lo 
enough  (l,i<<K)  feet)  to  inclose  an  area  of  7  acres,  open  at  the  lowerfil 
where  there  is  an  abrupt  fall  of  4  feet,  so  that  the  iuclosure  € 
itself. 
Other  work  for  the  year  is  itemized  ae&llows: 

StoiK^  qiiarrii'il,  iiahlar cutiic  j^ardi.. 

Stune  quiirriL'il,  liarkinn ,,..do 

titmm  cut do 

Maxnury  laid - do.... 

Pavlns  fiMit  ijf  bniik - aiiiiure  jardi.. 

Tniiing  )>i«nk  al«|>(! •. do 

Riirk  oxriiviitioii  in  luck  vit - ciihio  yards.. 

Kiirth  nilinj!  U'lihid  wnll do....  lift 

R.K;k  miiiiK  bpiiind  wnll do....  I,BM 

Siind  hnnlml  fur  mortar - do 8Bf-3 

During  the  fiscal  yeav  ending  June  30,  1802,  wils  as  follows:  1 

Lock  No.  1:  'J 

Rock  used  in  liaulc  rcvotninut  and  dum cubic  yards..      HI 

AiMilionnl  piiving aqnare  yards..     ^^M 

LopkNo.  2;  *1 

Rot'k  ixi-nvnltil  in  roundntinii onbio  yards..'    ■■■ 

Kaitbf^traviitMliiiftiii.iiluti.Hi do,...  V^M 

AHhliir  iiiiiiniod do S^^l 

lb.-kii.K'l"iirricd do....  ^^H 

MiiBoiiry  liiid do....  ftl^ 

Stone  cut :..do.,..  %9 
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H  PBBSBNT   OOITDITION  OF  THE  WOBK. 

£wt  Ifo.  1. — Lock-tender'a  boose  built  and  occapied  am  m  engineer 
office.  Iiock  masonry  completed.  Base  of  dam  filled  lA  to  witliin  9 
ftel  of  the  iTest.  Lock  yard  paved  and  bank  sloped  and  tturfiad  and 
<t(iM  MS.    The  stoue  are  on  hand  prepared  for  the  abntmeBt  and  dam. 

iMi  JVo.  3. — The  river  wall  is  completed}  1,341  yiu^  of  mMonrr 
tii»beeii  laid  in  the  bank  wall  and  the  stone  for  finisluDgUiS  in  readi- 
"na. 

IiBti  Xo.  3. — Cofferdam  bailt  and  356  yards  of  aahlar  quanied.  The 
txuidution  for  the  lock  walls  is  being  excavated. 

It  is  estimated  that  #200,000  expended  in  the  next  two  yeus  will 
ftoplete  tbe  work  covered  by  the  first  three  locks  and  (buna.  This 
*in  open  ap  abont  10  miles  of  river  and  render  accessible  a  large  area 
of  3^N>t  and  4r-foot  coal  seams. 

iluiy  of  these  have  been  opened  and  occasionally  worked,  bat  caily 
tekml  coDsomption,  owing  to  lack  of  transportation  faoilities.  Iheyr 
fin  ODdonbtedly  become  largely  prodaotive  as  soon  as  the  lira  ean  be 
Hind. 

Deed  for  site  of  Lock  No.^  was  obtained  by  porchase  from  the  Tdft- 
nlooea  and  Ca«tle  Hill  Beal  Bstate  and  Mannfactnring  Compaor.  Deed 
br  silo  of  Lock  Ko.  3  was  granted  by  the  trastees  of  the  State  TJoi- 
nnity.  Deed  for  site  of  abutment  for  Lock  'So.  1  was  obtained  bfoon- 
'UnatioQ. 

■  OOUEBROIAIi  DCPOBTANOB. 

—^^  tofb  completion  of  the  project  now  in  progress  will  extend  the  oavig- 
"lUe  vaters  of  tbe  Warrior  Biver  into  the  chief  mineral  region  of  Ala- 
kun  (known  as  tbe  Birmingham  district),  giving  it  a  water  outlet  to 
iUGolt  The  first  resnit  anticipated  is  the  development  of  the  coal 
adjacent  to  the  river.  Cnder  the  favorable  conditions  for  mining 
xist  and  the  low  cost  of  barge  transportation  it  la  estimated  that 
lOBtpotof  these  mines  can  be  profitably  marketed  in  Mobile  Bay 
IL26  per  ton.  At  this  price  the  Warrior  mines  could  practically 
Hze  the  coal  business  of  tbe  Qalf,  botli  for  local  consumption 
export,  and  the  coal  tonnage  on  the  river  would  be  so  great  as, 
'  to  joatify  the  cost  of  river  improvement;  but  it  seems  quite 
that  the  coal  bnainess  would  not  be  the  only  or  even  the  most 
it  one  to  be  developed  by  the  improved  river;  that  to  be  de- 
from  other  mineral  resources  most  be  considered, 
pteeuit  annua!  output  capacity  of  Jefferson  County,  in  which 
is  situated,  is  estimated  in  round  numbers  as  follows: 

ri(d«aye»p»rity,U,O0O) 5,000,000 

■-  .......rr... 1,300,000 

« 2,700,000 

B  (dkUy  capuity,  2,500) 900,000 

IheiroAs  producing  the  above  output  can  readily  be  connected  with 

■  WviKW  Of  short  extensions  of  existing  railways,  and  future  iron 
"■Inl  ^Jm*-",  with  the  river  opened,  would  doubtless  be  placed  on 

t  to  tlie  river  iMuks.    At  present  the  Birmingham  furnaces 
"    '  "   'r  prodoets  In  the  North  and  West,  and  the  cost  of 


traDsport  over  the  lung  rail  rout*  by  which  tlicsc  market*  aro  reofi 
offsets  to  a  groat  extent  tlio  exceptional  iMlvaiitages  tJiat  these'' 
iiaces  possess  for  cheap  pnMinctiou.  Moreover,  the  Biniiingham  p 
acts,  by  iiicreasiug  so  largely  the  stocks  in  the  Sortheni  markeCa,^ 
tetiaed  to  reduce  prices,  ami  doubtless  have  intensifieil,  if  theyl 
not  caused,  the  depression  that  has  prevailed  in  tlie  iron  indi» 
during  the  past  two  years,  Ileuce  a  water  route,  opening  news 
keta  to  the  Birmingham  iron  trade,  would  benefit  not  only  that  tn 
but  the  iron  industries  of  the  whole  country.  > 

Should  the  Nicaragua  Cannl  be  opened  the  Birmingham  fiim^ 
rolling-mills,  and  st«cl  plants  will  find  their  best  and  most  cheaply 
cessible  markets  along  the  Pacific  coast  via  the  Warrior  Biver  aud 
I^^icaragua  Canal,    Naturally  their  products  will  move  in  that  direct 

Money  statement. 

Jnly  1,1891,  balance  iinexpendBd S108, 57 

Jiuie  30,  ISiQ,  araoaut  oxpeudad  diirlDg  flscal  year 78,78 

July  1, 1892,  balnnee  iioeiMnded 31, 'S 

Jnly  1, 1892,  oatBtaoding  liabilitios 6,  IB 

July  1, 1893,  balance  ftvnUabla lfi,M 

Amount  appropriated  by  act  approved  July  13, 1893 ~" 

Amount  available  for  Qical  year  eoding  June  30, 1893 

{Amount  (calimlited)  required  for  oouiplotimi  of  oi:«ting  project , 

Arooiint  that  can  hu'pmfttablyeipomlod  in  flBQalyeateudingJuDcSO,  1891  18^8 
giibiaittcd  in  coinplitinen  with  roqaitements  of  sections  2  of  tiver  and  ] 

Larboi  acU  of  1866  aud  1867. 


Q3- 
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The  examination  and  partial  survey  of  the  river  from  Tuscalooai 
Demopolis  was  made  in  1874,  and  report  thereon  may  be  found  iq 
Report  of  the  Chief  of  Engineers  of  1875,  Part  II,  page  16. 

In  its  original  condition  the  river  was  well  adapted  for  high-w 
navigation,  having  a  width  of  400  feet  at  Tuscaloosa,  gradually  dii 
ishing  to  150  feet  near  its  mouth.  The  boating  stage  usually  hinted 
months,  f^m  l>ecember  1  to  May  1,  the  depth  ranging  from  10  t« 
feet,  and  the  only  obstructions  encountered  were  overhanging  tr 
which  sometimes  carried  away  chimneys  of  steamboats  and  dama 
their  upper  works.  Below  a  10-foot  stage  enaga  became  troublew 
and  below  5  feet  navigation  pi'actically  ceased. 

The  obstructions  to  low- water  navigation  were:  (1)  Niuetyfourl 
and  reefs  that  afforded  a  ruling  depth  of  12  to  30  inches;  (2)  nimwi 
snags  and  sunken  logs,  choking  up  the  bar  chutes  and  frequent  hi 
reaches  also;  (3)  overhanging  trees  thatefTectnally closed  narrow uln 
even  if  otherwise  open. 

The  impi-ovement  of  the  Warrior  was  authorized  by  act  of  Cong 
of  March  3,  1876,  and  the  project  adopted  was  to  deepen  the  imn 
jetty  construction,  remove  snag8,  and  cut  down  overhanging  treen, » 
a  view  Ut  obtaining  for  small  boat«  a  low  water  channel  SO  feet  wid) 
4  in  depth. 
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Tbe  ctstimaUMl  cost  of  the  iiui»nivement  was  8105,103.     Appropria- 
tions wer^  made  as  follows: 

Wurior  and  Tunibigbftc  rivers: 

•larch:},  1875 $2rijX>0 

kiiffUht  i4,  1878 ir),(XH) 

Janclt^.  1X7H l>s,<Hj<) 

Miirrhy,  1^9 2(\m) 

Warrior  Kiver: 

JuinU,  \f<i<i) I'O.OCM) 

Marili3.  ls81 10.l»22 

Auiiiwtl'.  iwa 10,  (HH) 

July  5,  lK>i| ^ 11',  (MM) 

AiiKii-*tr>.  18«<» IS.  7r.<) 

Au^nist  11,  1888 -. 18,IKM) 

fHi>i.:uil.er  ly,  18911 45.  (KX) 


Total 222,  H72 

Of  tlii-s  amount,  $134,372  was  appropriattnl  for  the  WaiTi'or,  and 
Ws.(KK)  for  Warrior  and  Tombij^bee  jointly. 

TbeexiM-ution  of  the  project  was  ooinnuinced  in  June,  1S75,  and  con- 
tiiiuHl  for  an  avera<(e  annual  jMMiodof  four  months  up  to  S'ovemb«»r 
JM^^S5,  and  for  three  mouths  in  JSST,  the  work  bein^  r<»nfin(Hl  ehielly 
totlie  removal  of  saa^s  and  overhan;2:in«r  trees.  Channel  deepening 
ky jetty  ronstruction  was  also  attempted  upon  4I>  of  the  bars  alfording 
tie  Khoalest  water. 
Tli«*  work  in  JSS7  was  done  by  eontrac^t.  The  work  of  removing 
siiairsand  lo;rs  has  been  repi»ated  several  times  over  a  ;4:reat  jiart  of 
the  river.  This  has  be4*n  made  necessary  from  the  fart  that  hindslides 
41"!  saving  banks  every  year  throw  many  trees  into  the  riv<'r  that, 
aiHliored  by  their  roots,  obstruct  the  i*hanu(-l.  This  troubh*  will  ron- 
timit  until  stability  shall  have  been  };:iven  to  the  yieldin;^  banks.  The 
W'iikof  slox^ing  and  revetting  needed  for  this  purpose  was  not  <»ii;;i- 
Rally  cout<^mplated,  but  as  the  necessity  for  it  became  ap])arcnt  an  ex- 
P*?iijnental  si»ctiou  3,0(K)  feet  long  was  tried  in  1880,  costing  at  tiic  late 
of  IC.IMN)  per  mile,  which  proved  satisfactory. 

The  practical  results  a(rcomi)lished  und(*r  the  above  i)rojcct  may  be 
rtateil  as  having  lowered  the  navigable  st^ige  3  feet,  a  boat  with  0(K) 
bales  f»f  cotton  and  drawing  4i  Icet  passing  down  the  river  without  dif- 
Wty  on  a  stage  barely  2  feet  above  low  wat4»r. 

Better  results  than  this  could  not  be  expected  in  continuing  the  old 
I*i»jeil^  because  the  slope  on  portions  of  the  river  is  such  that  the  low- 
^ter  discharge  will  not  give  a  unitbrm  depth  of  more  than  2h  Irct  in  a 
channel  80  feet  wide.  Moreover,  the  statement  as  to  t  he  results  obtained 
loMsgood  only  in  the  fall,  because  the  low-water  chutes  around  the 
Iwrslie  out  of  the  current  during  high  water,  and  conse(|uently  till  up. 
The  scouring-out  proiress  does  not  keep  ]»ace  with  the  fall  of  the  river 
sarfaoe  in  the  spring,  and  it  is  not  until  late  in  the  summer  that  the 
chutes  b«i4-ome  fully  ojiened. 

It  was  therefore  evident  that  to  se<'ure  a  4-foot  low- water  channt^l  of 
navigable  width  a  new  project  had  to  be  adopted,  and  when  the  im- 
provement of  the  Black  Warrior  River  above  Tuscaloosa  was  under- 
taken for  the  benetit  of  the  recently  developed  mineral  business  of  the 
rpjMfF  Warrior  it  was  evident  that  the  0-foot  h)w-water  dei»th  a(h»i)t*Ml 
in  that  project  slumld  be  extended  througiiout  the  river  ]hM(»w. 

A  survey  of  the  Warrior  was  authoriz«Ml  from  Tuscaloosa  to  the 
mouth,  in  order  to  get  the  data  necessary  ibr  i»rei)aring  j)lans  and  esli- 
oiates  iur  the  improvements  of  the  river  on  seale  desircil. 


z' 


1446      BEPOBT  OF  TBE  CHIEF  OF  EH^TVEHBa,  IT.  B.  ISUT. 

.  The  survey  was  t'ouiiiinin-wl  in  thi-  siimniiT  of  1X^7  iind  ooiugtluted 
tlie  tall  of  188i),  aud  a  report  was  subinitted  Deeeinltur  34,  1889,  pi 
posing  u  plan  of  improveineut  to  obtain  a  good  cbaunel  with  a  mil 
mum  depth  of  6  feet  at  low  water  by  a  system  of  dams  and  puuem^ 
gat«s  in  conuectiou  with  snagging,  catting  of  overliangitig  truex,  )>ai 
revetment,  aud  bar  improvement,  at  an  esdmated  cost  of  $577,000. 

Since  that  time  a  more  careful  study  of  the  data  obtaintMl  by  tbean 
vey  has  resulted  in  a  change  ia  the  views  previously  entertained  an 
a  belief  that  locks  in  similar  size  and  general  coustrnctiou  to  thn 
above  Tuacaluosa  will  be  better  than  the  pneumatic  gates. 

The  work  during  the  fiscal  year  ending  June  30,  1891,  was  confliu 
to  a  preparation  of  a  portion  of  a  suitable  plant  for  future  uso  iu  tH 
improvement  of  the  river,  the  old  plant  having  been  completely  tm 
up,  and  an  attempt  to  do  the  work  by  contract  having  n-sulted  in  tS 
conviction  that  it  was  more  economical  and  advantageous  to  do  tit 
work  by  day's  labor.  ^ 

The  following  is  a  statement  of  work  performed  during  the  fiHf^lyHJ 
ending  June  30, 1892.  J 

Work  on  the  improvement  of  this  river  was  commenced  at  Form] 
Biidge  Piers  on  December  1,  1891,  aud  carried  down  to  the  tnontb,  Ml 
pended  Deccmljer  23,  1891,  on  account  of  liigh  water,  resnniM  t^arlf  H 
March,  1892,  at  Ohoctaw  BlafT,  Ala.,  suspended  during  the  latter  ym 
of  March,  1892,  on  account  of  high  water,  and  resumwl  in  May,  IS^A 

Snags  pulled,  out  on,  nud  temuvod 

Nninlier  of  cuts  mado 

Slip-tDa  removed. 

Dnrta  removed,  piles 

Stamps  bloated  and  lowoved - 

Logs  ulo* ted  aud  removed 

Log!  on  bauli  cnl  up . 

Number  of  outs  mode .'. ■ 

Overbmigiog  trnen  felled,  pulled  baek,  and  out  up 

Number  of  mita  mnde 

Trefts  trimnied .", 

Busbea  cut 

Money  statement. 

Jnly  1, 1891,  bnlanco  uueipouded »37,iaTJ 

June  30,  1892,  amount  Bipeuded  duriog  fiscal  year 26.8Sl.fll 

July  1, 1892,  balance  uiieipeudod lOiW^J 

Amount  appropriated  b;  act  approved  July  13, 1893 T6,00llLil 

Amount  Available  for  fiscul  year  ending  ,Iune30, 1893 86,M>1I 

i  Amount  (eHtimated)  required  for  completion  of  existing  project 457,000.9 
Amountthatcnnbnprofitablyexpendediniisralyearentnni'JuueSO.ItiSM  260,000,1 
Submitted  in  uompliaaoe  viith  rcqiiiromeotd  of  seotioua  2  of  river  and 
Lubor  otits  of  1866  and  1867. 


COMMtCKCIAl.   STATISTICS. 


Cotton 

■   Qwenl  msicbudiM 

W  Total 
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TOMmfinEK  KIVER,  FKOM   WALKKKS  mUIXJi:   TU   1  TLTUN. 

The  examination  of  this  secrtion  of  the  Tombigbee  River  was  i>rovi<l(»d 
U)j  the  river  aud  harbor  act  of  March  3,  1881,  and  n^^aiii  I)y  the  riv«'r 
IRQ  harbor  aet  of  August  5, 18S0.  An  exainination  was  iiiadr  uiidrr  the 
tnitactauda  report  wa«  submitted  February  10,  1S.S'J,  which  is  roii- 
tiiiied  iu  the  Auiinal  Keport  of  the  Chief  of  Kn^rineers  for  18Sl\ 

riulerthe  second  aet  reference  was  made  to  the  examination  i)revi- 
oody  made. 

For  the  improvement  of  this  section  of  the  river  the  river  ami  harbor 
let  of- 

iiJMtn.l8S8.apim>i>riftt4'd *1jhm) 

4laiber  Itf,  lb90,  approiiriuted IJMH) 

Total S,()00 

Iheproieeted  improvement  was  the  opening  of  a  cliannel  for  high- 

*iteniavigati«»n  from  Fulton  up  to  Walkers  Biidg(?  by  the  removal  of 
fittgiiand  overhanging  trees  at  an  estimated  cost  of  ^11,0()<). 

Work  was  commenced  atFultonouKovemberlT,  188vS,  andcontinnetl 
teDet:ember  lil,  1888,  when  work  was  suspcndetl  on  account  <»f  high 
^tw.  It  was  resumed  as  soon  as  the  stage  of  water  wtmhl  permit, 
Stfth  15,  issj),  and  continued  to  the  middle  of  August,  18S9.  Work 
^der  appro] )riat ion  (»f  $4,()tM>,  made  by  act  of  September  19,  189(L  was 
^xuiiienced  in  January.  1891,  at  Stevens  Field  and  carried  on  until  a 
ri^eof  the  river  caused  suspension  on  February  4,  1891,  and  n»sumiMl 
tgainin  March,  an<l  Walkers  Bridge  was  reached  in  May  10,  1891. 

Oua<'count  of  high  water  during  March,  April,  and  May,  1891,  i-on- 

W«Table  iieceKsarv  work  liad  to  be  passed  over;  it  was  deemed  best 

u) return  downstream  and  go  over  the  work  again  while  the  water  was 

•  W.    The  i»arty  working  downstr<*am  reacln^d  Fnlt<ui  on  the  .'50th  of 

June,  1891,  and  com])leted  the  projected  imjirovement. 

The  imin-ovement  made  will  not  be  i)erinanent,  but,  owing  to  4aving 
fcmks  and  shifting  of  channels,  will  require  reworking  from  lime  to 
time. 

The  following  obstructions  were  removed  during  the  tiscal  vear  end 
ingJmieW,  1891: 

Trewpnllcil ir.l 

Twttcut i\ssi; 

l^ivmovcd l,osr» 

l^nft*  removed \ 

ftiin[)s  reiiiuved tJlo 

The  rei*alts  obtained  by  the  improvement  are  as  ibllows: 

Bafts  of  timber  of  much  larger  size  than  formerly  can  be  Hoated  down 
without  bn^aking  them  up  as  was  formerly  necessary  on  a  stage  of  .'5A 
feet  above  low  water,  and  barges  89  ft^et  long,  22  fec»t.  h<*am,  and  4  leet 
draft  can  be  used  when  the  water  is  5  teet  abov*^  low  water. 

It  is  estimated  that  the  saving  in  freight  and  exj>ense  of  transporta- 
ion  on  cotton  and  timber  ami  <»ther  su])]>li4's  will  be  not  less  than 
ifl2,009  annually. 

The  length  of  this  section  of  the  river  as  given  in  the  report  of  the 
ireliuuuary  examination  (25  miles)  is  much  too  small. 
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Money  statement 

Julv  1,  1S91.  iKilanrc  iiiicxpciwled $1,482.83  . 

June  'M).  'i><ii'2f  aiiiount  es}u'iidc(l  diiriug  fiHoal  year 1,073.93 

July  1,  \X\r2,  lialaiuo  uuux]NMiao(l 408.88 

AuKMiiit  appi'opi'iutuil  by  act  approved  July  13,  1892 3,000,00 

Auiouut  availaMti  for  fiHriil  year  endiug  Jiuie  30,  1893 3,4018.89 

'AuuMiuf  (estiuiatod)  ro»niired  for  preservation  of  improvement 1,000.00 

J  Amount  that  can  be  ]irulitably  ex]»eui1ed  in  liHcal  year  ending  J  nnei-tO,  1894  1,000.00 
I  tSubniittfd  in  compliaufc  with  rei^niremeutB  ofaectious  2  of  river  and 
harbor  acts  uf  18GG  and  lK4i7. 


COMMKKCIAL  STATISTICS. 


Articlus. 


J.iiiiilHjr toiifl..;    8,250 

iStuvL-!« do...'         28 


Tutul 


8,278!     8,13  ^ 

I J 


TOMIUGIIEE  RIVER  FROM  FULTON  TO  VIENNA. 

J 

A  siirvc^y  uf  tluit  jmrtioii  of  this  section  of  the  river  from  Fulton  down  ^i 
t^i  <  ■ohnnbiis,  144  inih*s,  was  mixdv  under  the  act  of  June  10, 1872,  and 
reiHut  of  same  subinilUMl  So])toniber  !iU,  1873.    This  report  is  contained, 
in  the  Annual  llepoit  of  the  Chief  of  Enpneers  for  1873. 

An  (*xann'iiation  wa.s  made  of  the  renniininj^  ))ortion,  65  miles,  under 
the  act  of  .Inly,  1870,  report  of  whieh  is  contiiined  in  Annual  Keportof 
th(»  Chief  of  Knpneers  for  1871. 

rrcvi<Mis  to  iminovenieiit  navipiticm  was  eanied  on  only  during  the  j 
winter  (hi j^h  water)  season,  and  was  seldom  attempted  above  Aberdeen,  ] 
112  miles  l)elo\v  Fulton.  Snags,  sawyers,  and  stumps  obstructed  thB 
I'liannel,  in  low  stag's,  so  tliat  navigation  practieally  eea«ed  on  a  stago 
0  fet't  above  h»w  "water  bt»low  Columbus,  and  12  i'eet  above.  Ove^  ^ 
hanjrin^i  trres  were  troublesome  at  all  Bt4iges  and  frequent  cause  of": 
<lama.ue.  The  normal  width  of  the  river  on  a  navigable  stage  wasfrom  ^ 
80  feet  at  Fulton  to  150  at  Vienna.  The  project  adopte<l  for  tliisdivi-  ; 
sion  was  U^  imjirove  high- water  navigation  from  Fulton  to  Columbus  by  J 
removing  all  timber  obstrueticnis  al)ove  the  low-watesr  plane,  and  6^ 
eh'ar  the  banksof  overhanging  trees  from  Columbus  to  Vienna.  Besides  h| 
clearing  tin*  river  bed  and  banks  of  obstructions,  it  was  proi>o8cd  tO 
deeiien  the  bars  l)y  tlikes  and  j(>tties,  so  as  to  increase  the  depth  of  them 
(12  inches  to  l.'»  inches)  :\  feet,  with  a  width  of  40  feet. 

The.  estimated  cost  oft  ho  inii)rovementoftlie  entire  river  was  $205,000.. 

The  amounts  a])]n'opi'iated  for  this  division  and  specially  designated 
jn  approi)riations  nmde  for  tlie  Warrior  aud  Tombigbee  have  been: 

By  art  of— 

An|ru8t  2,1882 17,500 

Julys,  18W 10,000 

August  5, 1886 7,500 

Angitst  11,1888 6,500 

September  19, 1890 6,000 

Work  was  connnenced  in   August,   1878,  and  coutiuued  anuoally 
during  a  portion  of  each  year  until  May  12, 1888, 


J3v  act  of — 

March  :i.l873 $lOjm 

June  1SJS7S 12JKM) 

March  :H.  1S7H m,(M)() 

June   11,  isso n;,(MK) 

Man'h  li.  ISSl 7.:m 
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work  accoTni)lislied  has  been  as  follows : 

n  Fulton  to  Columbus  the  project  h.is  b<*eu  romploted  as  desig- 

,  and  navigation  secured  down  to  a  stage  4  feet  above  low  water. 

Columbus  5,130  snags,  stumps,  and  sunken  logs  have  been  ve- 
[j  overhanging  trees  cut,  and  20  bars  deepened  to  3  feet,  leaving 
mproved.  The  effect  of  the  improvement  has  been  to  afford  a 
able  channel  from  Columbus  to  Vienna  for  boats  drawing  3  feet 
he  river  2  feet  above  low  water.  Another  foot  can  be  gained  by 
ving  the  unworked  bars  on  the  plan  heretofore  adopted,  but  the 
s  obtained  from  the  deepened  bars  show  that  they  will  not  gen- 

msuutaiu  the  3  feet  required,  and  a  2-foot  low- water  channel  is 
at  can  be  expected  from  the  scouring  method  heretofore  used. 
'  .^  -t  of  maintaining  the  improv^  condition  woul^  be  about 
Dann  ally. 

jurvey  of  the  river  from  Columbus  to  Vienna  was  made  in  1887, 
eport  ith  project  and  estimates  for  a  channel  of  6  feet  depth  at 
rater  was  submitted  December  24, 1889. 

)rk  during  the  year  ending  June  30, 1891,  consisted  in  the  prepa- 
D  of  part  of  a  plant  for  &ture  operations,  and  the  commencement 
)rk  of  improvement  at  Fulton,  June  30^  and  at  Aberdeen,  June 
^1,  both  forces  working  down,  and  at  Vienna,  June  28,  1891,  this 
working  up  toward  Columbus. 

ring  the  fisr^l  year  ending  June  30, 1892 :  Work  commenced  in 
,  1891,  by  one  party  from  Aberdeen,  Miss.,  uj),  and  imi)roved  52 
.  A  second  party  commenced  Jaly  1,  at  Fulton,  Miss.,  and  im- 
•d  50  miles  downstream.    Work  susx)ended  September  30,  1891. 

cut  up  and  removed U,  317 

lade 6:^0 

If  leveled  and  blasted 8(^3 

aaile 2tU 

D  logR  cut  up 157 

lade '2i\) 

iQ  bank  cut  up 1, 4(H) 

lade 5, 37i) 

inging  trees  felled,  puUed  back,  and  cut  up 4,  loi 

UMle «,  ()S0 

i  cut - 2 ^^  '^^"^ 

n  cut,  yarcLs '- 375 

repaired 4 

Money  statement 

1891,  balance  unexpended ^1,714.20 

0, 1^92,  amount  expended  during  fiscal  year 4. 714. 20 

it  appropriated  by  act  approved  July  13,  1892 (>,  (XM).  ()() 

pnt  (ei»timated)  required  for  preservation  of  im]»rovein<ait 10.  (KK).  00 

iiTit  that  can  be  prontabl  j  expended  in  fiscul  yitar  end  i  iig  .1  u  tie  30, 1S94    10, 000. 00 
aitted  in  compliance  with  requireuieuts  of  sectious  2  uf  river  uud 
rbor  actfl  of  1S66  and  1867. 
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TOMBIliUEB   RlVEa  FKOM   ITS   MOIJTU    IT  TO  DEMOI'OLIS. 

Snrvey  of  this  portion  of  river  was  iliri5i-t«d  by  tlie  act  of  Aagnst 
1888. 

Beportupouthe  survey  wiia  submitted  Oiiwinber  24;  188!).  The  j 
ect  propoawl  was  to  obtaiu  a  uliannel  of  tl  ft*t  dapth  at  ordiniuy 
water  by  the  removal  of  wiiiga,  logs,  and  ovortiaii(ri"g  trees,  dredg 
bank  revetineut,  and  the  construction  of  locks  and  daiii». 

The  length  of  tliis  section  of  the  river  to  be  improved  in  191  mQl 

The  estimated  <M>at  is  $508,808. 

By  the  atX  of  September  10,  1890,  an  appropriation  wa«  mod 
$65,000  for  this  work. 

Operations  during  the  Ssciil  year  ending  June  30,  1891,  coiigisUl 
the  preparation  of  a  plant,  most  of  which  was  completed,  and  tivb 
improvement  of  the  river,  according  to  the  project,  from  tlie  moutl 
tiS  miles,  and  the  partial  improvement  of  37j  miles  more. 

Operations  during  the  fisoil  year  ending  June  30. 1803,  wece  I 
lows;  Oommeneed  July,  1S!)1,  suspended  in  November,  1891,  oB 
<;ouiit  of  high  water,  and  i-esumed  June  1,  I81U.  Operations  w«re' 
Qiunced  at  Millers  Gin,  44|^iuiles  above  the  mouth,  in  removlDt;  u 
logs,  trees,  etc.,  as  far  a«  Barueys  Shoals,  156  miles  above  the  I  " 
Tlie  olil  jetties  at  Osage  and  Barneys  slioaJs  were  repaiied. 

From  June  1  to  June  30, 1892,  enags,  logs,  trees,  etc,  were  lent 
from  Demopolis,  Ala.,  12  miles  downstream. 

The  improvement  of  McGrews  Shoals,  Alabama,  63  milea,  Wi 
Bluff  101  miles,  and  Peai«OD»  Shoals  12S  miles  alrave  the  mouQ 
blasting  and  rock  excftvatione,  wa«  commenced.  ^ 

TliefoUowiufiisastatemeDt  of  work  performed: 


} 


Number  of  ci 

(stumps  bloBteil,  leveled,  and  reuiou'd 

Logs  on  bank  cut  np 

O verb augi UK  trees  felled,  pollod  bock,  and  cnt  up 

Number  of  cuts  made .» . 

BueheM  out 7. 

Old  Jetties  repaired linear  fiMt.. 

Rock  blofrted  nnd  excavated cubic  ywtB., 

Sunken  barges  reraoyed ..... 

An  annual  appropriation  of  $10,000  will  be  I'equired  for  Qtb  | 
ration  of  this  improvement  of  the  river,  and  should  be  made  HBpl^ 
from  the  appropriation  for  the  work  proper. 

Moneg  statement. 

July  1,1891,  bftlanCB  uneipeuded Mtl 

Jane  30,  mt2,  aimiunt  oxiieiided  during  flscal  year SSfl 

July  1,  18!)2,  balance  une!q>pndfld , ,      fti 

Amount  appropriated  by  aft  approved  July  13,1M2 UB,' 

Amount  available  for  the  fiscal  year  ending  June  30,  1893 1M,J 

{Aoionnt  (otttsti mated)  required  for  oompletion  of  existing  projei^ 338,' 
AmoiiiittUnt«au  bepvoGlnbly  espouded  in  fiscal  yearCTdln>!J.iui)30,  lew  3^1 
Submitted  in  coni]iliaiicf  n-itb  lequircuiuuta  of  aeotiona  2  of  rivvr  and 
harbuc  acta  of  1066  and  1867. 


v^ 
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COMMEUCIAL  STATISTICS.    , 


Articles. 


1892. 


.UmH.J      9,500 
-do...'      7.084 

du...|  71 

hrud croM-tlet ilo. ...    41.86C 

1.14tf 
17,7U9 


^ ao 

alatitfauidise du... 


bCll i    77.376 


BI0BSE    BIVEB     FROM    DBMOPOLISy    ALABAMA,    TO     COLUMBUS, 

MISSISSIPPI. 

tending  improvement  to  secure  6  feet  draft  at  low  water.  Tbe 
QTof  tlus  section  of  the  river  was  directed  by  tlie  act  of  August 

port  upon  the  survey  was  submitted  December  24,  1889.  The 
ct  proposed  was  to  obtain  a  channel  of  6-feet  draft  by  the  removal 
n,  snags,  and  overhanging  trees,  bank  revetment,  bar  improve- 
by  contraction  works,  and  dams  and  locks,  at  an  estimated  cost 
79,400. 

)  length  of  this  portion  of  the  river  is  156  miles, 
appropriation  was  made  by  the  act  of  September  19,  1800,  oi 
00. 

erations  daring  the  fiscal  year  ending  June  30, 1891,  consisted  in 
reparation  of  a  plant  for  the  work.    Work  was  commenced  during 

ring  the  fiscal  year  ending  June  30, 1892,  work  was  suspended 
Dber  23,  1891.  Twenty-two  and  one-half  miles  from  Windham 
were  cleared  of  snagH,  logs,  and  overhanging  trees,  and  the 
inder  of  the  time  was  devoted  to  removing  sunken  obstructions 
Q  Mile  Shoals,  10  mUes  below  Columbus.     Work  ])ertc)rni(*d — 

pulled, CO t  up, and  removed 1,018 

lade 244 

•  leveled,  blasted,  and  removed 1,49^1 

lade IIKJ 

I  trees  polled,  cnt  up,  and  remove^l 1  lo 

lade 135 

Qbank  cut  up ^ 1.  CH)7 

»ade : 3,753 

dieing  trees  felled,  pulled  back,  and  cut  up 7, 4(H) 

lade 18,581 

leadened 39 

Timmed 197 

•  cut 1,383 

1  amount  of  $20,000  should  be  made  available  each  y(*ar  for  the 
•al  of  the  yearly  accumulation  of  snags,  slip-ins,  t'tc,  on  the  Wur- 
nd  Tombigbee  rivers  (including  all  the  divisions), 
annual  appropriation  of  about  $28,000  will  be  required  for  the 
vatiou  of  the  improvement* 

Money  %tatement, 

1S91,  balance  unexpended $14, 712. 00 

),  1S92,  amount  expended  during  fiscal  year 14, 712. 00 

t  appropriated  by  act  approved  July  13,  1892 :^,  000. 00 

int  (estimated  )^qui  red  for  completion  of  oxiRtiii^  )»ro,j(Mt 7ih),  4(K).  00 

mtthatcan  be  profitably  expend  (Ml  in  llHcnlycurendiiijrJinipiU),  1894  250,  OUU.UO 
lilted  in  compliance  with  requiruiueiitti  of  Bi*ctionH2  uf  riv4;r  und 
rbor  acta  of  1S66  and  IStfT. 
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ArtlDlro. 

j 

Q4. 

IMPEOVEMENT  OF  NOXUBEE  HIVER,  MISSISSIPPI. 

The  nxamiuation  of  this  river,  provijed  for  by  act  of  Congress 
proved  March  3, 1879,  wait  made  during  tlie  mouth  of  Marcb,  1880, : 
extended  tVoin  Macoti,  Koxiiboe  County,  Mi8B.,  to  it«  month. 

Ueport  is  contftincd  in  the  Annual  Heport  of  the  Chief  of  Kiigini 
fur  188U.    The  condition  of  the  river  when  examined  wits  sncb  Uist  i 
f  ing  all  Beasous  of  thu  year  and  at  all  stages  of  M'ater,  uavigotiMi, 

i  tKpt  by  small  flatboats,  was  practically  impossible. 

i  Steamboats,  prior  to  the  building  of  the  Mobile  and  Oliio  Bailrl 

I  (1S59),  plied  the  river.     After  the  constrnctioQ  of  this  railroad  the  I  ~ 

-  were  withdrawn.    The  river  banke  tlien  became  overgrown  wiHi 

I  ber,  much  of  which  in  time  fell  or  slid  into  the  river,  and  cauMtl 

'  formation  of  a  number  of  shoals  and  bars.    The  river  being  virtiU 

abandoned  for  the  purpose  of  navigatioii,  the  planters  living  along 
banks  aiisisted  in  obstructing  its  channel  way  by  building  a  najDlW 
lisli  traps  and  milldamB.  The  chief  obBtmction  to  navigation  cooBil 
iu  the  immense  number  of  treea  overhanging  the  river  tliroughout 
entire  length. 

At  the  time  of  the  examination  the  minimum  depth  of  the  river 
found  to  be  (at  ordinary  low  water)  IJ  feet  and  the  average  widtA' 
feet 

Tlie  project  adopted  was  to  afford  a  navigable  channel  during  _ 

water,  or  about  live  months,  to  the  town  of  Macon,  by  the  runiornl 

overhanging  timber  from  the  banks  and  such  obstructions  to  navij 

might  be  found  in  the  river. 

The  estimated  cost  was  *65,246.25, 

The  appropriations  made  for  the  improvement  are  as  follows: 


By  art  of  Congress — 

AnguBt  11,1888 

Seiitembarlfl,I890.. 


I 


By  oi^t  of  C(iliBre«fl — 

June  14, 1880 J12,000 

Marcta,  1981 8,000 

August  2, 1883 10,000 

Julys,  1884 7,500 

AogoBtS,  1886 7,600 

Work  was  commenced  on  the  improvement  during  the  low- 
season  of  ISSO,  prosecuted  during  the  Hscal  years  ending  June,  I8S1^ 
June  30,  18Sli,  and  through  the  montli  of  March,  1883 ;  from  Septaa 
1884,  to  Jannary  12, 188.^;  from  May  23,  1886,  to  September  23, 1 
from  May  2ti,  1887,  to  December  15,  1887;  from  May  15, 1888,  to  *" 
20,  1888;  from  September  2tl,  1888,  to  December  8,  1888;  from  A] 
1880,  to  October,  1889.    The  condition  of  the  improvement  at  the 
the  fiscal  year  is  a  completely  improved  channel  from  the  mouth 
river  up  to  Macon,  91j  miles,  and  the  project  may  be  considurud 


-   J. 
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!et«d.    Tho  amouut  available,  and  any  appropriat  ion  that  may  bo 

,  will  be  applied  to  the  maintenance  of  improvement. 

)  river  dnring  high  water  is  navigable  from  its  mouth  to  Macon. 

s  work  will  require  an  annual  expenditure  of  $3,000  to  maintain  it 

improve  condition,  and  no  further  improvement  should  be  con- 

5d  until  the  Tombigbee  lliver  below  Gainesville  is  comi)letely  im- 

fd. 

3  reduction  in  freight  charges  on  cotton  and  produce  by  railroad, 

0  the  improvement  of  the  river,  is  estimated  at  not  less,  and  i>rob- 

much  more,  than  $20,000  x>er  annum. 

Mon^y  statement. 

,  1891,  balauco  nnexpended $3,257.46 

iO,  I8t»2,  amount  expended  during  fiscal  year 156. 75 

,1892,  balance  unexpended :J,  l(K).7l 

it  appropriated  by  act  approved  July  13, 1892 3,  (XK).  00 

It  available  for  fiscal  year  ending  June  30,  1893 6, 100.71 

•nnt  (entiuiated)  required  for  completion  of  existing  project 6, 000. 00 

»nnttliat  caii  bo  profitably  expended  in  fiscal  vear  ending.!  iuie  30, 1894      6, 000. 00 
nirt4Hl  in  compliance  with  re«xuircments  of  sections  2  of  river  and 
rbor  acta  of  1866  and  1867. 


Q5- 

IMPROVEMENT  OF  PASCAGOULA  RIVER,  MISSISSIPPI, 
of— 

arch  2,  1827,an  appropriation  wiis  made  of $«,000 

fty  S3, 1>^,  an  appropriation  was  made  of 17,  5(N) 

igost  30, 1852,  an  appropriation  was  made  of 5,  (NX) 

e  first  appropriation  was  made  for  reniovinpj  obstructions  from  the 
and  deepening  tlie  channel  at  its  mouth,  the  second  one  was  in<adc 
sepening  the  channel  at  its  mouth,  and  the  thir<l  was  made  for  a 
J  of  the  river.  There  are  no  records  in  this  office  of  the  work  done 
r  these  appropriations. 

1870,  March  1,  a  canal  (called  Noyes  Canal)  dredged  across  tlio 
t  the  mouth  of  the  river,  under  a  charter  from  the  State  of  Missis- 
to  Abram  A.  Oreeii,  to  a  depth  sufficient  to  admit  vessels  of  0  feet 
at  low  tide,  was  opened  by  private  parties. 

e  cost  of  the  canal  was  stated  to  be  $27,000,  and  for  annual  main- 
ice  $4,000. 

the  act  of  March  3, 1873,  a  survey  was  directed  to  be  made  at 
Pa.scagoula  Harbor,  Mississippi  Sound.  This  survey  was  made 
ig  the  same  y  .^ar,  and  report  was  submitted  October  23,  1873.  11ie 
t  is  contained  in  the  Annual  Report  of  the  Chief  of  lOiigineers  for 
The  plan  adopted  for  the  improvement  was  tlio  dredging  of  a 
[iel200  feet  wide  and  7  feet  deep  at  mean  low  water  through  the 
t  the  mouth  of  the  river,  and  the  removal  of  snags  and  ovt'iiiang- 
rees  throughout  its  entire  length,  at  an  estimated  cost  of  $53,S0(). 
e  following  appropriations  were  made  to  (tarry  out  this  project: 


iM  18,  1878 $10,  (KK) 

archS,  1879 14,000 

ue  14,1880 20,000 

ftrch3,1881 4,000 


By  iivl  of — 

August  2,  1SS2 $S.O(K) 

.Julyr>,  ISSl :{,()()() 

Total 5U,000 


a*  OP  TUB  aamv  op  sawrtsKBiw,  v.  b-  AHiet. 

MRRCIAL  ST*TlfiriC8. 


Articlw. 

3 

tow 

mPEOVEMENT  OF  NOXUBEE  EIVER,  MISSISSIPPI. 


f 


Tlie  cxamiiiittioii  of  tl 
proved  March  3, 1879, 
ext«u(led  from  Macon,  _ 

Report  iR  coQtaiiiod  iij 
for  1880.    TUecouditiou 
iiig  all  seasous  of  the  y* — 
eeiit  by  fltoall  flathoats, 

8t«aiiiboata,  prior  to 
(1859),  plied  the  river,     j 
were  withdrawn.    Tho  p.. 
ber,  mncli  of  which  iu  tii, 
t(>nuation  of  a  Damlter  ol 


vided  foi-  bv  act  of  Congi „ 

ng  the  month  of  Marth,  1S80,1 
ity,  Mi^a.,  to  its  month. 
Report  of  the  Ohief  of  I'lngine 
fhen  examined  whs  such  that  i 
1  Btage»  of  water,  navigation, 
ly  impossible. 

of  the  Mobile  and  Ohio  Railn 
stractiou  of  this  railroiid  the  ha 
ben  became  overgroMii  with  t 
id  into  the  river,  and  caused  i 

bars.    The  river  being  virtus 


abaudoncd  for  the  jiuriiose  ui  uavtgutiou,  the  planterB  living  along 
banks  a^siBted  in  obstnicting  its  channel  way  by  bailding  a  uumbei 
ilsh  traps  and  milldauis.  The  chief  obstruction  to  navigation  cousia 
iu  the  immense  number  of  trees  overhanging  the  river  througbont 
entire  length. 

At  the  time  of  the  examination  the  minimum  depth  of  the  riven 
found  to  be  (at  ordinary  low  water)  IJ  feet  and  the  average  width 
feet. 

The  project  adopted  was  t<i  afford  a  navigable  c.hatinel  daring  h 
water,  or  about  five  mouths,  to  the  town  of  Macon,  by  the  removal 
overhanging  timber  from  the  banks  and  such  obstructions  to  uavigat 
might  be  found  in  the  river. 

The  estimated  cost  was  *65,245.25. 

The  appropriations  niaile  for  the  improvement  are  as  follows; 


BynctofCougress— 

JhdbU.IMO 812,000 

March  3, 1881 8,000 

Aneusta,  1882 10,000 

July6,  1884 7,BO0 

Augusts,  1886 7,600 


By  act  of  CaogreM — 

Angost  11,1888.... 
SepttitDber  IS,  1890. 


Total 6Si 


Work  was  commenced  on  the  improvement  during  the  low-wa 
season  of  18S<),  prosecuted  dnring  the  fiscal  years  ending  June,  1881,  i 
June  30, 1882,  and  through  the  month  of  March,  188;J;  from  Sept^ml 
1884,  to  January  12, 188.5;  from  May  23,  1885,  to  September  •«  >fi 
from  May  2«.  1887,  to  December  15,  1887;  from  May  15, 18* 
20,  1888;  from  September  20,  1888,  to  December  8, 1888;  fro. 
1889,  to  October,  1889.    The  condition  of  the  improvement  at 
the  fiscal  year  is  a  completely  improved  chsuinel  from  the  mi 
river  up  to  Macon,  91^  miles,  and  the  project  may  be  consii 
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oomplotcd.  The  amount  available,  and  any  appropriation  that  may  bo 
made,  will  be  applied  to  the  maint^^nance  of  iniproYoment. 

The  river  during  high  water  is  navigable  &om  it^  mouth  to  Macon. 

This  work  will  require  an  annual  exx)eiiditure  of  $<$,000  to  maintain  it 
in  its  improved  condition,  and  no  further  improvement  should  be  con- 
sidered until  the  Tombigoee  liiver  below  Gainesville  is  Gomx)letely  im- 
proved. 

The  reduction  in  freight  charges  on  cotton  and  produce  by  railroad, 
doe  to  the  improvement  of  the  river,  is  estimated  at  not  less,  and  prob- 
ably much  more,  than  $20,000  x)or  annum. 

Money  statenxent. 

,  Jvlyl,  1891,  balanco  nuexpended $3,257.46 

Jnne  30, 1892,  amount  expended  during  fiscal  year 156. 75 

July  1, 1892,  balance  unexpended 3,100.71 

Amoant  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

Amomit  available  for  fiscal  year  ending  June  30,  1893 6, 100. 71 

I  Amount  (estimated)  required  for  completion  of  existing  project 6, 000. 00 
Amoimt  that  can  boprofitably  expended  in  fiscal  vear  ending  J 11  lie  :^,  IHO-l      6, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
Urbor  acts  of  1866  and  1867. 


Q5. 

■  IMPROVEMENT  OF  PASCAGOULA  RIVER,  MLSSISSIPPI. 

Bjaeiof— 

March  2,  1827,  an  appropriation  was  made  of $^,  000 

May  98, 1828Lau  appropriation  was  made  of 17, 500 

Angnat  90, 1862,  an  appropriation  wns  made  of 5, 000 

* 

Tbe  first  appropriation  was  made  for  removing  obstructions  from  the 
river  and  deepenmg  the  channel  at  its  mouth,  the  seeond  one  was  made 
Ibr  deepening  the  channel  at  \t%  mouth,  and  the  third  was  made  for  a 
8arvey  of  the  river.  There  are  no  records  in  this  of!ice  of  the  work  done 
under  these  appropriations. 

In  1870,  March  1,  a  canal  (called  Noyes  Oanal)  dredged  across  tlie 
Iwr  at  the  mouth  of  the  river,  under  a  charter  from  the  State  of  Missis- 
sippi to  Abram  A.  Oreen,  to  a  depth  sufficient  to  admit  vessels  of  G  feet 
mSi  at  low  tide,  was  opened  by  private  parties. 

The  cost  of  the  canal  was  stated  to  be  $27,000,  and  for  annual  main- 
tenance  $4,000. 

By  the  act  of  March  3, 1873,  a  survey  was  directed  to  be  made  at 
last  Pascagoula  Harbor,  Mississippi  Sound.  This  survey  was  made 
during  the  same  y  ^ar,  and  report  was  submitUnl  October  23,  187:3.  Tlie 
xsport  is  contained  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1874.  The  plan  adopted  for  the  improvement  was  the  dredgiiifr  of  a 
channel  200  feet  wide  and  7  feet  deep  at  mean  low  water  thioujjfh  the 
iMirat  the  mouth  of  the  river,  and  the  removal  of  snags  and  oveiliang- 
JBfftrees  throughout  its  entire  length,  at  an  estimated  cost  of  $53,800. 

The  following  appropriations  were  made  to  carry  out  this  i)r()ject: 


l|f  •ctof- 
JniielS.lSTS $10,  (NK) 

VaFch3, 1879 14,000 

Jane  U.  1880 20JHX) 

Mai«h^l881 4,000 


By  {ii*(.  ol* — 


August  L>,  1XX2 $H,  (KK) 

July  5,  1SS4 :i,(KN) 

Total 6y,000 
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At  the  coi^^eoccment  of  the  work  there  was  3  feet  on  the  crest  ( 
le  bar  at  mean  low  water,  and  the  river  was  much  obstructed  by  siiagi 
)gs,  and  overhanging  treea.  Of  the  aggregate  amoant  nf  the  severs 
appropriations  made  up  to  July  5,  1881,  less  #1,600  allotted  for  exanu 
nation,  943,500  was  devoted  to  dredging  through  the  bar  at  the  inoutJi 
and  resulted  in  secui'ing  a  chaunel  through  the  bftr  ISO  feet  to  I'M  feel 
wide,  7i  to  8  feet  deep. 

Fifteen  thousand  dollars  of  the  amount  appropriated  up  tothattiiu 

was  applied  to  the  removal  of  snags,  logs,  and  overhanging  trees, 

Oniimencing  at  the  liglit-liouHe  near  tlie  moutb  of  the  river,  in  the 

ing  of  1883,  the  work  was  prosecuted  during  tbe  working  i!ea»on  of 

2, 1883,  and  1884,    This  iwrtion  of  tbe  work  was  completed  on  De- 

iiuber  33, 1884,  and  resnltwl  i  n  securing  a  navigable  channel  from  tbo 

^.outli  of  the  river  to  one-half  mile  above  "  Dead  Lake,"  60j  milea,  fol 

-eseelB  drawing  6J  feet,  and  to  the  junction  of  the  Leaf  and  Chicks 

"ha  for  vessels  of  ligbte  ;  six  or  eight  mouths  of  the  year. 

.     3  project  was  then  vitM  ed. 

By  net  of— 

AagiiBtS,  1886,  an  eof ♦20,00(1 

Angnst  5,  18SS,  tri  jitiated  forlmpraTinf  Horn  la- 

lanil  PaUj  acta ^^ 


Aainist  11,  I8SS,  u.  le  of. ... 

fiepteinlier  19,  1800,  mode  of 


..  zf,m 


Total 

Under  these  appropri:  oject  was  proposed  and  apjirovM 

ir  securing  a  channel  'idth  and  minimnm  depth  of  13 

ieet  from  Moss  Point  to  tut ...  in  the  bay,  at  an  estimated  awft 

of  4l73jlUO  and  maintaining  thu  river  above  Moss  Point  iu  its  improved 

condition. 

After  due  advertisement  bids  tor  dredging  were  opened  August  lit 

1887,  and  contract  entered  into  with  J.  11.  Gardner,  September  15, 1887. 
Dredging  operationswerecoinmeucedOctober  8, 1887,  and  eompleted 

April  28, 1888,  113,529  cubic  yards  were  removed.  The  wreck  of  the 
United  States  snag  boat,  sunk  opposite  Moss  Point,  was  reutovel 
during  May,  1888,  Bids  for  improving  Pascagoula  Biver,  MississipiH 
(dredging  and  building  dam),  were  received  and  opened  November  ST, 

1888,  but  prices  (17^  cents  for  dredging  and  >3,700  for  dam)  were  not 
satisfactory,  and  all  were  r^ected.  ■ 

Bids  were  again  solicited  and  opened  January  20,  180O,  and  thata 
George  C.  Fobes  &  Co.,  for  diedging  at  16.2  cents  per  cubic  yard,  ani 
the  Alabama  Dredging  and  Jetty  Company,  for  the  dam,  43,350  ac- 
cepted and  contracta  entered  into. 

Dredging  was  commencetl  April  16, 1890,  and  continued  to  the  lat- 
ter part  of  July,  1890.    The  dam  was  completed  in  July,  1890. 

Bids  were  solicited  and  opened  November  20, 1890,  and  the  lowest 
that  of  the  Alabama  Dredging  and  Jetty  Company,  at  32  cents  pa 
cubic  yard,  measured  in  the  scow,  accepted  and  contract  entered  into 

Dredging  was  commenced  in  February,  1891,  and  continued  to  Sep 
tember  25,  1891. 

Under  the  contract  with  George  C.  Fobes  &  Co.,  73,619  cubic  yard 
were  removed,  and  under  that  of  tbe  Alabama  Dredging  ai 
Company  86,698  cubic  yards  have  been  removeil  up  to  the  25tli 
tember,  1891.    At  the  beginning  of  the  work  under  the  n 
there  was  a  depth  of  7  feet  through  the  bar  at  tbe  mouth  ol 
obtained  by  dredging  uuder  the  previous  project,  and  a  leas 
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tfaet  in  the  river  up  to  Moss  Point.  Under  the  new  project  the  work 
nder  the  first  contract  was  devoted  to  deei)ening  the  cut  tliroii^h  tlie 
tirat  the  month  of  the  river,  and  a  channel  of  navip:ablc  width  and 
1^ feet  depth  obtained.  Under  the  second  e^ntrac^ts  operations  were 
cnied  on  in  the  river  between  Moss  Point  andtlie  mouth,  and  a  chan- 
Ml  of  80  feet  wide  and  12  feet  deep  was  obtained. 

Under  the  third  contract  the  work  has  been  devoted  to  deepening 
tke  channel  throngh  the  bar  at  the  mouth  of  the  river  to  12  feet. 

Work  on  the  river  above  Moss  Point  was  commence<l  on  December 

^1891,  and  suspended  January  31,  1802,  on  account  of  high  water. 
he  following  obstitictions  were  removed  during  the  fiscal  year  end- 
^  June  30, 1892: 

'ftngipuUed  and  removed 48 

'  hmba  of  cute  made 73 

shaken  logs  and  trees  puHed  and  removed 157 

'liBber  of  eiit>»  made 285 

Orsrhauging  trees  feUed,  and  piiUed  baek  and  <;at  np 2<)9 

;liiBber  of  cuts  iiuide 585 

This  improvement  will  not  be  permanent  in  its  eharacter;  $2,54K)  will 
:kieqnired  annually  for  the  removal  of  snags,  et^*.,  in  order  to  maintain 
Ike  river  above  Moss  Point  in  its  improved  condition. 

The  present  indications  are  that  no  annual  ap])ropriation  will  1h)  re- 
flired  for  preserving  the  dredged  C/hannel,  but  that  $8,000  at  intervals 
oTtiiree  or  four  years  will  be  ample. 

The  extent  and  present  condition  of  the  work  is  as  follows: 


Extent. 


I  SnagglniS  aud  onUlug  overlianglng  tree^  from 

haiul  to  mouth. 
XL  Dndging  cbannel  from  Mohm  Point  to  mouth 
of  navigable  wiilth  iind  12  feet  df iith  ami 
eMttmctfcm  of  dam  at  Lowrv  Islaiia. 
iin.  Ilndging  rbauurl  of  nAvigHl>lH  width  ami 
U  feel  depth  from  the  month  Ut  thi*  12-f(iot 
eorrein  Miatdasippi  Souml  length  of  1H.H08 
bet. 


Coiiditiun. 


Comph'to.  hut  m-rdH  reworkin;;  in  prOHerv  at  ion  of 

ImproviMiK'nt. 
(.'oin][ih-t<!d  to  H  width  of  80  ffct,  and  in  good  oon- 

dition  whiMiIiist  <*xamini*d.    l>um  roiuplt'ted. 

t'oniplrti'd  to  »  width  of  vi^  fwt  for  u  diRtanirtt  of 
5.  lOU  fcia,  and  to  a  width  of  I'JO  frot  fur  a  dis- 
tance uf  2,450  iVut. 


The  amount  estimated  for  completion  is  in  excess  of  tlie  original  esti- 

rJUte,  the  reasons  for  which  are  that,  owing  to  tin*  extreme  hardness  of 

A  portion  of  the  bottom  to  be  dred^^ed  and  the  smallness  of  the  appro- 

^ jviations  made  available,  tlie  cost  of  excavatitm  is  in  excess  of  that 

-fliginany  estimated. 


\ 


Money  Htatement. 


kidyL  1891,  haUnco  unoxpeiided $15,8n.S.n3 

y  Jnie  9if  1S92,  amoniit  expended  during  fiscal  ye.ir 14,  CKKK  87 

Milj  1,  1892,  balnnc^  nnexpeuded 1,  TV.^.  1« 

it  Anoiint  appropriated  by  act  approved  July  13, 1802 20,  (XK).  (K) 

imoant  availablo  for  fiscal  year  ending  Juno  30,  1893 21,  733.  Ifi 


(Amount  (eatimated)  rennircd  for  completion  of  exlHtini;  project 49,  (K)0. 00 
AfDonnt  (eatiniated)  reqiiire<l  forpreKerviitionimproveiiicnt  above  Mosh 
Point.. 20,000.00 
Amount  that  can  lie  profitably  ex|H)ndod  in  tiHcal  year  ending. June  30, 1891    Gl),  000. 00 
Submitted  in  compliance  with  requiremontn  of  Bcctions  2  of  river  and 
Irnrbor  acts  of  1866  and  1867. 


1456      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  a  ABMT. 


COMMKRCIAL  STATISTICS. 


Sntriea. 

Glearod 

1892. 

1801. 

1892. 

1 

FoTfl  JfD 

104.078 
31.451 

58.725 
41.658 

110,887 
36,115 

Coast  wine 

Total 

135, 527 

100.383 

140.002 

■ 

Comparative  slaiement  of  shipments  io  foreign  and  coastwise  ports. 


Articles. 


Lnmlwr 

Hhinglos 

Geuoral  morcliAntlise 


Total 


1802. 


Tous. 


Valae. 


183,000  $1,382,903.40 

1,837  1         0,487.05 

I      241,340.00 


189L 


Toxu. 


V» 


80,413 


1, 633, 701. 35 


▼8W| 


13. 


901, 


Q  6. 

IMPROVEMENT  OF  CHICKASAHAY  RIVER,  MI88ISSIPPL     . 

Tlie  act  of  Congress  of  August  11, 1888,  provided  for  an  examhu 
of  the  Ghickasahay  River  from  its  month  to  Enterprise.  This  ei 
nation  was  made,  and  report  submitted  on  February  16, 1889.- 

The  approved  project  is  to  clear  the  channel  from  the  mouth  o 
railroad  bridge^  near  Shubnta,  by  the  removal  of  logs,  snags,  and< 
hanging  trees,  at  an  estimated  cost  of  $30,000. 

By  act  of  Congress  dated  September  19, 1890,  $5,000  was  appr 
ated  for  tlie  improvemont  of  the  Cliickasahay  River. 

Tlie  work  i)erformed  during  the  fiscal  yedr  ending  June  30, 1892, 
as  follows : 

Commenced  work  at  WajTicsboro,  Miss.,  October  13, 1891,  and 
pendod  December  12, 1891. 

The  following  obstructions  wore  removed: 

Ovorliangiiig  trees  felled  and  cut  up 

Number  of  euts , 

Overhanging  treoH  trimmed 

Log«  on  hank  eut  up 


The  results  obtained  by  the  improvement  are  as  follows: 

A  higli-water  cluinnel  that  allows  rafts  of  much  larger  size  thai 

merly  to  bo  floated  down  with  comparative  ease. 
The  saving  to  producers  by  improvement  proposed  is  estimate 

about  $50,000  annually. 

Money  statement. 

July  1,  1891,  halance  unexpended 13,0 

June  30,  1892,  amount  expended  during  fiscal  year 4,6 

July  1, 1892,  balaneo  unexpended 4 

Amount  appropriated  hy  act  approved  July  13, 1892 5^0 

Amount  available  for  lineal  year  ending  June  30, 1893 5^4 

Amount  (eHtinuUed)  required  for  eomidetioii  of  exiAting  projeet 20^i 

Amount  that  cau  henrofitabl^'  expended  in  fiscal  yearendingjuue  90, 18di    20^0 
Submitte<l  in  comnliance  wfth  rcquiremeuts  ox  Motloiis  3  Oif  ziTer  and 
harbor  acts  of  18tK)  and  1867. 
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ooinnBRciAL  statistics. 


^^■W'               ^^^^^^ 

im 

' 

Ton.. 

TklDO. 

m 

t3a,I»7.W 

lT 

Q7. 

mPSOTBHEITT  OF  BLUFF  CBEEK,  UIS8JS8IPPI. 

AnartorCoDgresBof  AugOBtll,  1888,  directed  that  an  esamiDatlon 
flfthiHvroefe  ohoold  be  made  &om  its  mouth  to  the  head  of  navigatioD. 
The  BxamiuatiuQ  was  made,  and  report  enbmitted  Febraary  16, 1889. 
Tbe  pn)ject  proposed  coiisiBt«d  In  the  remoTal  of  anags,  logs,  and 
nriiaiieiD^  trees  from  the  mooth  np  to  YanoleaTes,  at  an  estimated 
S«tof»l,000. 
iy  Mt  of  CangrMs  approved  September  19, 1S90,  C1,000  was  appro- 
tiatfld  for  this  work. 

Wotk  was  commenced  in  December,  1891,  and  suspended  in  Febru- 
7,1892. 

The  fnlluwiag  work  was  performed  daring  the  fiscal  year  ending  June 
\1SX>: 

in([  traea  felled  anil  eat  np COO 

-   -JJig  tree*  foiled  And  piOled  bMk .'. 8,500 

oDi  In  tlie  water  wiUi'Mwa 49 

traoToi S3 

M  removal,  l«v«led 3U 

&U<eam  has  been  hlly  improved  and  the  project  completed. 
nouey  volne  of  arlaolea  transported  one  way  on  this  creek  is 
itcd  ut  »41,500. 


Money  statejiient. 


lan.     is>L     1802.     i8»i. 


Ar(iBU»  thippfa  itp  and  down  ilrtam. 


Aiuouut.      Value 


^af — ar 
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IMPKOVEMENT  OF  LEAF  RI\'EK,  MISSISSIPPI. 

The  a«tof  Coiigreaa  of  Aiignst  11,1888,  provided  tor  an  PxaintnatJon 
of  Loaf  Iliver  from  its  moiitli  to  moatli  of  Bowie  Creuk,  n«ar  the  Nwr 
Orle^us  and  Kortheastern  Bailroad.  This  exaniinatioii  was  made,  uuit 
report  aubmitted  on  February  15,  18S9. 

The  approved  project  ia  to  clear  tlie  channel  from  the  nioutti  of  Bowie 
Creek,  for  lilgh-water  navigation,  by  the  removal  of  enag»,  logn,  aod 
,  overhanging  trees,  at  an  estimated  cost  of  $25,000. 

By  act  of  Congress  dated  September  19, 1890,  £5,000  wua  appropriated 

r  tlie  impn>venient  of  Leaf  River. 

Work  on  this  iniproveiuent  was  conimeucod  dnring  August,  189L  at  1 


Hattiesburg,  Miss.,  and 
work  was  performed  dor 


"^ovember,  ISHl.     The  foUofflog  . 
sar  ending  June  30,  1892:  ' 


gniikuu  logn  and  trees 
OvorhsjiRiiig  trees  foUiu  ■■         ». 
OvorliMiKUie  treeu  felled  a.n.  ,.ul 

Logs  on  burnt  cut  iijj 

Bttimpa  ievul^d,  blasted,  anr 

This  work  has  reaulti 
logH,  snags,  etc,  from  I 
miles. 

The  present  annual  c«m 
meiit  is  of  a  value  of  abon 


rh-water  channel,  by  remoral  rt 
ugnsta,  Miss.,  a  distance  of  IB 


vorably  affected  by  an  iinpnr 


Money  statement. 


AmoiiKl  ' 

Siiloiiiti. 

harbi-i 


nding  Jnue30,1883 5, Will  , 

r  i-oinplfition  Drexistitie  projent 15. MOM' ' 

I»'iidi'illnliscal}'i'nrciidiiijTjiiiie3n,lN9-l  I5,OOO.M 

(^ctioIl8  2  of  rivor  and  a 


IMPUOVEMKNT  OF  IlARBOfJ  AT  BILOXl  BAY,  MI86IS81PPL 

The  e\aniiniiti»u  of  this  harbor,  provided  for  by  the  third  sect 
the  river  aiiil  harbor  luitof  ."^larch  3, 1881,  was  made  during  tlie  m 
Qf  August  and  September,  ItiSl, 


u 
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report  is  contained  in  Annual  Beport  of  Ohief  of  EngineerSi 
ppendix  K  27. 

ixamination  showed  that  between  the  roadstead  and  the  Back 
)  sitoated  a  series  of  mud  flats,  called  Deer  Island  Flats,  about 
)  east  of  Biloxi,  having  a  present  depth  of  4  feet, 
mprovement  understood  to  be  desired  was  to  secure  through 
its  a  channel  8  feet  deep. 

stimated  cost  of  the  work  by  dredging  was  $35,000.  The  act 
Tcss,  August  2, 1882,  appropriated  $5,000  for  the  improvement 
oadstead.  No  project  was  submitted,  the  amount  appropriated 
eemed  insufficient  for  an  economical  prosecution  of  the  work, 
ty  was  therefore  obtained  to  defer  all  action  until  afiirther  ap- 
}ion  was  made.  The  act  of  July  5^  1884,  directed  that  the  btd- 
the  money  heretofore  appropriated  for  the  roadsted  be  applied 
eepening  of  the  channel  from  Mississippi  Sound  to  the  wharves 
d.  The  desired  improvement  was  the  deepening  of  the  channel 
ssissippi  Sound  to  the  wharves  of  Biloxi  from  4^  feet,  the  least 
t  that  time,  to  8  feet,  and  the  estimated  cost  was  $55,000.  It 
deemed  economical  or  judicious  to  commence  the  work  with  the 
nount  on  hand.  Authority  was  therefore  obtained  to  hold  the 
iation  until  a  further  one  was  made  to  justify  a  caU  for  bids, 
iver  and  harbor  act  of  August  5,  1886,  appropriated  $12,500, 
brding,  with  the  balance  on  hand,  the  sum  of  $17,488.55  for 
y  on  the  work  of  improvenent. 

ilans  and  estimates  heretofore  submitted  were  based  ux>on  an 
ition  only  (not  sufficient  for  laying  out  the  work  properly),  the 
time  and  money  preventing  a  complete  survey;  therefore  a 
survey  of  the  channel  from  Mississippi  Sound  to  the  wharves 
u,  to  locate  channel  to  be  dredged,  was  recommended  to  be 

recommendation  was  approved  and  $900  from  the  amount 
[§  was  allotted  for  the  work. 

gect  and  estimates,  based  on  the  survey  made  in  April  and 
87,  were  submitted  July  8, 1887,  and  approved  July  13,  1887. 
um  of  $16,523.64  was  available  July  1,  1887,  for  the  improve- 
this  harbor. 

rtisemeut  and  specifications  for  dredging  were  prepared  and 
3d,  bids  were  opened  August  17,  1887,  a  contract  was  entered 
h  George  C.  Fobes  &  Co.,  of  Baltimore,  Md.,  at  17  cents  per 
ird,  and  dredging  operations  were  commenced  September  12, 
id  completed  March  2, 1888.  Eighty-four  thousand  six  hundred 
hty-six  cubic  yards  of  material  were  removed, 
for  improving  Biloxi  Harbor,  Mississippi  (dredging),  were  re- 
»nd  opened  November  27, 1888,  but  as  prices  (16^  cents  -per 
ird)  were  not  satisfactory,  all  were  rejected. 
were  again  solicited  and  opened  January  20, 1890,  and  contract 
i  to  Bahama  Dredging  and  Jetty  Company  at  14|  cents  per 
ird,  measured  in  the  scow.  Work  commenced  July  14, 1^0, 
tinned  to  November  12, 1890,  at  which  time  97,092  cubic  yards 
n  excavated  and  tlie  project  virtually  completed,  although  a 
width  is  considered  advisable,  and  it  is  proposed  to  expend  the 
iation  available  in  that  way. 
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The  extent  and  present  condition  of  the  work  is  as  follows: 


Extent. 


Drrdfl^ing  a  channel  of  8  feet  depth  and  navigable 
width  through  the  har  across  the  west  entrance 
to  Uiluxi  Bay,  from  Mississippi  Sound,  a  distance 
of  5,351  feet. 


Present  condition. 


Completed  to  a  depth  of  9  ftet  and  width  of  IS 
foet,  and  when  last  sounded  was  in  good  cond^ 
tion,  with  not  less  than  8  feet  thnraghout  ti3 
dredged  channel. 


The  present  project  is  therefore  completed,  but  the  amount  on  haa^ 
can  be  used  to  advanta^j^e  in  widening  the  channel  already  obtained. 

An  examination  of  the  di-edged  channel  was  made  during  May,  1892 
and  it  was  ascertained  that  the  depth  of  8  feet  had  been  maintained 
but  an  accumulation  of  sofb  black  mud,  slightly  mixed  with  very  fliM 
sand,  was  found  opposite  the  first  turning  point,  at  the  intersection  of 
Keaches  1  and  2  and  from  the  second  turning  point-,  the  intersection  d 
Eeaches  3  and  4,  650  feet  south,  where  the  excavation  crossed  tiie  btf 
formation  on  west  spit  of  Deer  Island. 

During  June,  1892,  advertisement  and  specifications  for  dredgiof 
were  prepared  and  published.  \ 


Money  statement. 


T\ 


July  \y  1891,  balauce  unexpended $10,861.M 

July  1,  1892,  biilanoo  unexpended \%9SLm 


The  indications  are  that  not  more  than  $8,000  every  four  or  five  years  wiU  beam] 
for  the  preservation  of  the  improvement.     Before  the  improvement  vessels  of  mi 
than 5  feet  draft  could  not  outer  the  h<irl)or,  while  since  the  improvemeut  veMaUil 
8  feet  draft  can  come  to  the  wharves  of  Biloxi. 


COMMERCIAL  STATISTICS. 


Artlclea. 


1892. 


Lumber tons 

( )  V8U*ru du. 

Fi»h do. 

Shrimp do. 

G eneral  nierchand  ise do . 

Total 


4.600 

51.582 

4,482 

1,5U0 

110.  U9 


178,183 


\U.\ 


Q  10. 

IMPROVEMENT  OP  PEARL  RIVER,  MISSISSIPPI,  BELOW  JACKSON. 

The  original  project  for  improving  this  sectioii  of  the  riyar 
adopted  in  1880,  the  object  being  to  obtain  a  navigable  channd  5 
deep  at  low  water  from  Jackson  down  to  the  mouth  by  the  removal  jj 
BuagH,  Btiimps,  roots,  logs,  and  trees,  and  the  clearing  of  banks  of  < 
hanging  trees,  at  an  estinuited  cost  of  $95,940,  baited  upon  the 
of  a  survey  made  under  direction  of  Capt.  C.  W.  Howell,  Corps  of 
ginoers,  U.  S.  Army,  during  March  and  April,  1879. 

U])on  an  examination  made  in  Dectember,  1884,  it  was  found  tlu 
5-foot  (^lear  cliannc^I  at  low  water  was  not  practicable  by  the  method  ^ 
IK)sed,  but  that  a  2-foot  channel  at  low  water  could  be  obtained  in' 
manner,  and  was  all  that  the  present  commerce  of  the  river  reqoi 
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Upon  that  examination  tlie  original  estimate  was  increased  $50,000. 
(See  Annaal  Report,  1885-'86,  page  1307.) 

In  addition  to  the  improvement  of  the  river  proper  the  increased 
lomber  trade  of  mills  situated  on  the  river  demands  the  dredging  of 
tbeehaDnel  over  the  bar  at  the  mouth  of  East  Pearl  River  to  12  feet,  a 
nmgh  estimate  of  the  cost  of  which  is  $20,000. 

lie  following  appropriations  have  been  made: 

Jiiiiel4,1880 $30,000 

Much  3, 1881 25,000 

AngUBt2, 1882 15,000 

Jiily5,1884 10,000 

AngDBt  5, 1886 13.125 


By  act  of— 

August  11, 1888 $15,000 

September  19,  1890 20, 000 

Total 128,125 


Under  these  appropriations  work  was  commenced  by  contract  in  De- 
cenber,  1880.  Working  from  Jackson  down,  295  miles  of  river  was 
ptrtially  improved. 

Angost  23. 1882,  contract  worl(  was  completed  and  iiccepted. 

Iiix(ovemDer.  1882,  work  on  the  improvement  by  hired  labor  was 
eommencedy  and  was  suspended  in  l^ovember,  1883;  resumed  in  June, 
1884;  suspended  on  September  1  on  account  of  high  water;  resumed 
December  1, 1884 ;  suspended  June  30, 1885,  on  account  of  la(;k  of  funds ; 
nsamed  in  September,  1885;  suspended  March  30, 1880,  on  account  of 
lick  of  funds;  resumed  September  5,1880;  suspended  November  22, 
1887,  on  account  of  lack  of  fhnds ;  resumed  October  20, 1888 ;  susi>ended 
October  23y  1889,  on  account  of  lack  of  funds;  resumed  in  July,  1891, 
and  Bospended  in  May,  1892,  on  account  of  high  water. 

The  following  is  a  statement  of  work  performed  trom  1884  up  to  June 
30,1891: 


remored.... 7,164 

Boots  lemoved 6,808 

Sonken  jogs  removed 5,004 

Sunken  trees  removed 2, 777 

Stamps  removed  and  blasted 2, 229 

Knees  cnt  and  removed 87 

Stinding  trees  cut  and  removed 1, 454 

Orerhanging  trees  cnt  and  removed 20, 141 

Stuiduig  trees  deadened ^ 2,769 

teidind  clay  removed cubic  yards..  11,739^ 

Ctteremovod ninuing  yards..  9,422 

Was  driven  for  jetties 256 

WiDowB  planted  for  Jetties cords. .  666 

Willows  cut,  made  into  mattresses,  and  sunk do. . .  618^ 

IVees  felled,  cnt  into  lengths,  and  sunk  for  jetties 1, 531 

SoikenlogB  and  trees  piOled  and  sunk  for  ietties 116 

CUy  dng  ont,  wheeled,  transported,  and  tilled  in  j ettics cnbio  y.irds . .  3, 220 

The  following  is  a  statement  of  work  performed  during  the  fiscal  year 
hiding  June  30, 1892 : 

^ugspnUed  and  removed 344 

■onborof  cnts  made 113 

^Qken  logs  puUed,  cut  up,  and  removed 368 

Number  of  cuts  made 133 

Bonken  treea  pulled,  cut  up,  and  removed 255 

Mnmberof  outs  made 174 

Q^ps  ent,  blasted,  and  removed 35 

J^  removed,  piles 9 

*^  on  bank  cut  up  and  removed 69 

Number  of  cute  made 208 

^^  felled,  pulled  back,  and  cut  up 6,377 

Number  of  cnts  made..' 6,773 

finding  trees  in  channel  removed 239 

Tftes  trimmed 68 

Number  of  cuts  made 320 

BodiMcat *2Wi 
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N(Mirly  one-half  of  tlie  amount  appropriated  lias  been  expended  iu  tlw 
i-enioval  of  tlie  annual  aectunmlation  of  snags,  lo^s,  etc.,  and  in  preset—  — 
vation  of  tlie  iniprovoniont. 

Fifty-five  and  one-half  miles,  from  the  mouth  up,  were  improved  imm 
iwconianee  witli  the  adopted  project.    Fifty  and  one-half  miles  of  river-^ 
up  to  Wheats  Fields,  were  improved  for  a  100-foot  wide  channel,  ancS. 
50  miles  of  river  from  Wheats  Fields  to  Columbia,  Miss.,  have  beex* 
partially  improved. 

From  (Columbia  to  Jju'kson  the  river  had  been  partially  improved  b^ 
eontrac^t.  No  other  work  has  been  done  on  that  section  since,  and  i^ 
remains  in  about  the  same  condition. 

The  condition  of  this  section  of  the  river  on  June  30, 1892,  is  such  ai* 
to  allow  lifrht-draft  boats  to  navigate  from  the  mouth  at  theRigolets^ 
La.,  to  Wheats  Fields,  Miss,  106  miles,  all  the  year;  trom  Wheat* Fiddfl    : 
to  Columbia,  Miss.,  «50  miles,  on  a  0-foot  rise,  and  fvoia  Columbia,  Hisa^,  . 
to  JiickKon,  Miss.,  109  miles,  on  a  7-foot  rise,  and  then  it  is  dangeroiw*    ^ 

The  benetits  that  are  derivexl  by  the  ini])rovement8  of  this  section  oC  ^ 
the  river  are  gre^iter  security  to  navigation  between  Uew  Orleans,  L*-  '^ 
and  Columbia,  Miss.,  and  other  towns  and  settlements  situated  on  fto  ^ 
river,  and  reduced  rates  of  freights  and  insurance  on  merchandise  and  j 
pi-oduce.  Jl 

Large  tratrts  of  rich  and  valuable  bottom  lands  have  been  redaimeA  4 
by  the  improvement  and  are  now  iHJing  cultivated.  :" 

Jt  is  pro])osed  to  ai)ply  any  appropriation  that  may  be  made  for  tfa&; 
fiscal  year  ending  June  30,  1801,  to  continuing  tlie  improvement  of  "" 
river  Ibr  a  2-f<M>t  channel  at  low  water  between  Columbia  aud  Jack 

It  is  also  pn>p«)sed  to  apply  any  appropriaticm  that  may  be  made 
the  fiscal  year  ending  June  30, 1894,  for  deepening  the  channel  over* 
bar  at  the  mouth  of  East  Pearl  River  and  to  dredging  a  channd 
feet  deep  at  mean  low  water,  so  far  as  the  funds  will  permit. 

Owing  to  caving  banks  and  shifting  of  the  channel  the  impi 
ments  so  far  made  and  contemplated  are  not  i)ermanent.    An  am 
exi)t*nditure.  of  $5,000  will  be  recpiired  to  maint^un  the  river  in  the 
dition  contemidated  by  the  plan  of  improvements. 

Money  Htatcment. 

July  1,  1891,  balance  unoxpcnded $22;i 

Juno  30,  1892,  aniouut  oxpeiuled  during  fiscal  yoar 10^  i 


July  1,  1892,  lialanec  uncxi^cnded 11,1 

Amount  appropriated  by  art  approved  July  13,  1892 IfirOO&i 

Amount  available  for  iiHcal  year  endiug  June  30,  1893 26^ 86BL| 


< 


"  Amount  (CHtimated)  required  for  completion  of  exiRting  project 20^ ( 

Amount  that  can  beprolitably  «?xpendedin  fiscal  year  ending.]  uue  30, 1894    20^  < 
SubniitUnl  in  ronijiliance  M'itb  rcquircmeut-s  of  sections  2  of  river  and 
harbor  acUi  of  l8(iG  aud  1807. 


Q  II. 

IMPROVEMENT  OF    PEARL  RIVEK,   MISSISSIPPI,   BETWEEN  Ci 

AND  JACKSON. 

The  ori;;:iiial  eoiulition  of  tLis  iK)rtion  of  tlie  river  was  sucli  asto 
mit  navi^^ation  only  during  liigh  water,  aud  even  tlieu  it  was  dil 

aud  dangerous. 


By  act  of— 

Auguat  11, 1888 $2,500 

September  19, 1890 H,  000 

Total 20.250 
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An  examination  of  this  part  of  the  rivor  was  matlc  in  1S70,  and  nv 
pi)rt  thereon  is  (H)ntained  in  the  Annua]  KeiMut  of  the  Chief  of  En^iiu'ers 
ofl879(Api)emlix  K  2). 

The  original  piTgect  for  the  iinpi-oveuient  of  this  part  of  the  river  eon- 

asted  in  the  removal  of  snags,  logs,  and  overhanging  trees,  ete.,  and 

waste  afford  a  clear  channel  of  navigable  width,  o  feet  deep,  at  a  low 

stage  of  water,  from  Jackson  to  Carthage,  a  distance  of  105  miles,  at  an 

estimated  cost  of  $21,000. 

f       An  examination  made  in  January,  1887,  showed  that  a  clear  channel 

*    of  5  feet  at  low  water  was  not  practicable  by  the  metliod  on  this  section 

of  the  river,  but  that  a  2-foot  channel  at  low  water  could  be  obtained 

I    in  that  manner  and  was  all  that  the  present  commerce  of  the  river 

nqmred. 

upon  that  examination  the  original  estimate  of  the  cost  of  the  ini- 

fovemeiit  was  increased  $29,000.     (See   Annual  Report,  188C-'87, 
2,  page  1336.) 
The  following  appropriations  have  been  made: 

By  act  of— 

March  8,  1879 $6,000 

June  U,  1880 7,500 

March  3,1881 2,500 

August  2, 1882 2,500 

August  6,1886 2,250 

Under  thc^e  appropriations  work  was  commenced  by  contract  Novem- 
ber 20, 1870.  The  work,  however,  not  proving  satisfjictory,  the  con- 
tnK't49  were  annulled  September  22,  1882,  and  tlie  work  was  continued 
by  hired  labor  during  the  low- water  seasons  of  1883  and  1884  5  sus- 
pended in  January  1^5,  on  siccount  of  lack  of  funds;  resumed  January 
1,1887;  suspended  January  29, 1887,  on  account  of  high  water;  resumed 
August  1, 1887;  suspended  November  30,  1887,  on  acc(mnt  of  la(!k  of 
■  fonds;  resumed  in  September,  1888;  sus]>ended  December  31,  18S.S,  on 
account  of  high  water;  resumed  November  16,  1890;  snsjtended  in 
January,  1891,  on  acc^ount  of  high  water;  commenced  July  1,  189J,  and 
SQKpeoded  August  30,  1891,  on  account  of  l(u*k  of  funds. 
The  following  is  a  st-atement  of  work  performed  up  to  tlune  30,  1891 : 

Snags  cut  np  and  removed 30,  (>07 

Stumps  cut,  leveled,  and  h]:iAte<l 1,  [VM 

token  logs  cut  up  and  removed 5,  MK 

Sunken  trees  cut  up  and  removed TX) 

OrerhftDging and  standing  trees  felk'd,  pulled  ba<'k,  cut  up,  and  removed  ...  {\XS 

The  work  performed  during  the  fiscal  year  ending  June  30,  1892,  was 
M  follows : 

bigs  cut  up  and  removed 1),  703 

Stomps  eat,  leveled,  and  blaMtcd (;L'7 

*^  on  hank  cut  np  and  removed 1 ,  703 

Nunber  of  cuts  made i.',r»3l 

Kles  of  drift  removed 8 

Orerlianging  trees  felled,  pulled  back,  and  cut  np 3.  X2'2 

Xumber  of  cuts  made 3.011 

4^^  trimmed 1«7 

Bushes  cut 11,375 

About  one-half  the  appropriations  have  been  expended  in  thr  re- 
^noval  of  the  annual  accumulation  of  snags,  h»gs,  ete.,  or  in  ])rest»rva- 
tioii  of  the  improvements. 

The  entire  distsince  of  tliis  part  of  the  river  from  Oartlia;,^'  to  .lark- 
^»H,  105  miles,  has  been  iniprovt'd  in  aeoordanre  with  tlic  plan  of  im- 
provements, but  owing  to  caving  banks  and  sliifling  of  tlie  rhanni'l 
^111  have  to  be  worked  over  again  from  time  to  time. 


U.U  »[...„        is|ioiicUt.ure  of  $3,400  will  bft  reqiiirrol  to  niiiiiifiu^ 
per  ill  the  uundit.ioii  contempliijk'd  by  tlio  plan  of  improvenipnl. 
The  uonditioii  of  tlm  river  on  J  une  .'JO,  1892.  is  sncU  as  to  allow  11 
aftbo^*'"  "»  navigate  safely  on  a  3-fuotriao  above  ordinary  loww 
""  Ca  down  to  Jackson: 

3  n n  and  saving  in  railroad  freighta,  as  well  as  the  re^ 

rftifl»  of  iiiBiir^QGe  on  iVeiglita,  both  up  and  down  stream,  due  to  if 
ampetition,  are  considerable. 
It  is  propooAd  to  apply  any  appropriation  tliat  may  be  niiulo  ta 
fiscal  year  <      ing  June  30,  18t>4,  to  remove  the  annual  occumnlati 
logs,  snags,      los,  etc.,  ana  in  preaervatiou  of  the  improvements. 

Money  statement. 


jUoonnt  avaUabIti  for  Ranml  yc 

'•■[lonnl  (estinmtert'l  mqi 
uauutUiutcaii  1^  li> 
bmitted  iu  c< 

^     liwbor  acts  □. 


13,1892 5,i 

^30,1893 6, 

tint)  or  improviMiiont 3,< 

lHi'nIyeareiidiu}'Juuc30,18!U  3,1 
uts  of  seotious  i  at  river  oud 


Veiirli  engagad  on  •  i 'I  River,  Utiitiisippt. 


No. 

Kind, 

Length 

Dmft.    Tt 

J 

Storn-wliMl  itMinboat 

*"% 

Act.        II 

> 
1| 

Carried  vpilrcam. 

Arlteloi. 

Tmu.    1 

is 

mhuidll 

BOO 

KM 

T  Ul 

i.m 

Arttclos. 

Ton..      1 

rii 

S  1 
■B  -J 
IS 

in 

lt.>M    '1 

i 

r 
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Q  12. 

MPBOVEMENT   OP  PEAEL   RIVEK,  MISSISSIPPI,  BETWEEN   EDINBURO 

AND  CARTHAQE. 

A  survey  of  this  part  of  Pearl  River  was  made  during  the  month  of 
November,  1883,  and  report  thereon  is  contained  in  the  Annual  Eeport 
[   of  tjie  Chief  of  Engineers  of  1884.    (Appendix  Q  18.) 

The  original  project  for  the  improvement  of  this  river  was  to  afford 
•high-water  channel  from  Edinburg  to  Carthage,  a  distance  of  24f 
miles,  for  six  or  eight  months  of  the  ye^ir,  at  a  estimated  cost  of  $13,464. 

The  following  appropriations  have  been  made: 

By  let  of— 

July  5, 1884 $2,500 

AaguBt  5, 1886 2,250 

Angn»tll,1888 5,000 

September  19, 1890 5,000 

Total 14,750 

Under  these  appropriations  work  was  commenciMl  November  17, 1884; 
Rupended  January  23, 1885,  on  account  of  high  water;  resumed  Sep- 
tember 3,  1885;  8usi>ended  September  30, 1885,  on  account  of  lack  of 
flmds;  resumed  November  16, 188<»;  suspended  l)e<iembcr  18, 1886,  on 
account  of  high  water;  resumed  December  1, 1887;  suspended  Decem- 
ber 27. 1887,  on  account  of  high  water:  resumed  June  1,  1889;  sus- 
pended December  12, 1889,  on  account  or  high  water;  resumed  in  Sep- 
tember, 1891,  and  suspended  January,  1892,  on  acc*ount  of  high  water. 

The  following  is  a  statement  of  work  up  to  June  30,  1890: 

&ttgi^  stamps,  sanken  Iocs,  and  trees  cat  ap  and  removed 121,855 

TneB  standing  in  channel  removed 368 

^en  trees  removed 94 

(heriumging  trees  oat  and  removed 10,467 

B«J«  cleared  of  brash yanlB . .      G,  491 

^0  work  was  done  durin/^  the  fiscal  year  ending  June  30, 1891. 

!Die  entire  distance  of  this  part  of  the  river,  from  Pjdinburg  to  Oar- 
flttge,  24f  miles,  has  been  fully  improved  and  the  project  completed. 

Ibe  following  is  a  statement  of  work  during  the  fiscal  year  ending 
AmeSO,  1892: 

BBsgsentnp  and  removed 20,695 

Stamps  cut,  leveled,  and  blasted 2, 189 

fOei  of  drift  removed 31 

Logs  on  banks  cut  np 4,090 

lomber  of  cats  made 5,883 

jMiescut 21,735 

Tkees  trimmed 638 

Overhanging  trees  feUed,  pulled  back,  and  cat  up 5,637 

Homber  of  cuts  made 1,528 

The  condition  of  this  i)ortion  of  the  river  on  June  30,  1891,  was  such 
tt  to  allow  light-draft  boats  to  navigate  with  comparative  safety  from 
Edinburg  to  Carthage  on  a  4J-foot  rise  above  ordinary  low  water. 

The  condition  of  this  section  of  the  river  on  June  30,  1892,  was  such 
88  to  allow  light-draft  boats  to  navigate  safely  from  Edinburg  to  Carth- 
8ge  on  a  i-foot  rise  above  low.  wat^r. 

About  one-half  of  the  last  appropriation  has  been  expended  in  tlio- 
lemoval  of  the  annual  accumulation  of  snags,  logs,  and  trees,  and  in 
the  preservation  of  the  improvement. 

Owing  to  caving  banks  and  shifting  of  the  channel  the  inix>rovement3 


ma^ic  arc  not  permauQiit.  Itisestimatod  that  lui  annual  expoudil  mi-  of 
$500  will  be  require<l  b)  inaiutnin  the  river  in  the  condition  conteinplaUid 
by  the  plan  of  jmpiYivemoiit. 

The  reduction  in  &eiglita  and  insurance,  due  to  river  compelitioa, 
are  considerahle.  , 

Commercial  Btatistica. — One  stern- •wheel  steamboat,  120  fpet  lonp.  8  feet  ^ 
'I'aft  of  water,  110  tons  burden,  has  been  employed  dntiiig  the  last  tiscal  . 

iar;  1,000  tons  general  merchandise,  grain,  lertilizers,  funiiture,  and  I 

aohinery  were  carried  upstream;  450  tons  cotton  and  country  produce  J 
were  curried  downstream. 

Money  statement. 

f  1, 1891,  balance  tmoxpended ¥5,nS8.8T 

IB  30, 18i^,  amoimt  expouded  dnriiiK  flsciii  year 3,  GM.S? 

1, 1892,  baluDco  nuoxpeud'^  3,374.:. 

.„iint  appropriated  by  act  u  193 BOa.M 

nount  availablp  for  fiscal  yow  1893 2,874.30 

{Amount  (estimated)  req  '  uf  iraproveniMit -■ . 

AmonntthatcnnlieiiTofll  |>e»reudiiuf  Juuh30,  1891  GOO.  00 

Submitted  iu  cuiupliano  eootioiui  3  of  river  and 

harbor  acta  of  1866  an 


IMPROVEMENT  OP  BOQUE  OBITTO,  LODIBIANA. 

An  act  of  ('ungrcss  of  August  11, 1388,  directed  an  examination  of 
this  river  to  be  made. 

Tlie  esatiiination  was  made  and  report  snbmitted  June  24, 1389. 

The  project  proposed  cousiKted  in  closing  the  west  month  and  tba 
TE^noval  of  siia^is,  104,'s,  and  overhanging  trees,  and  fish  traps  from  the 
other  mouth  and  up  to  Alfords  Bridge,  so  that  the  river  could  be  uaed 
by  small  river  steamers  of  3  feet  draft  the  greater  part  of  the  year. 
The  estimated  cost  was  $55,000,  Five  thousand  dollars  was  ai)propri- 
atcd  by  a*it  of  Cougress  approved  September  19, 1890,  to  be  expended 
from  its  mouth  to  where  the  first  bridge  obstructing  navigation  is 
located.  The  only  work  done  to  tbecloseof  the  fiscal  year  ending  June 
30, 1892,  is  preparation  of  plant. 

The  annual  saving  in  freight  to  tlie  present  commerce  tbat  wonld  be 
effected  by  the  improvement  of  the  river  is  estimated  at  about  930,000, 

Money  statement. 


Amount  avaUable  for  Gacal  yi 


ending  June  30,  1893 8,0C 


{Amotint  (wtimatHd)  required  for  completion  of  oxisting  project 30,0 
Am.iiiiit.tliati>aiibc>profitiiblyi'KpeudediTifisra[,ve»rondingJnuo3'l,  1894     20,0 
Stibuillttd  iu  CDiiii>liaii<:o  witli  requireiueuts  of  aectiuiis  2  of  river  aud 
liarbur  acta  uf  1866  ukd  1867. 


|p.v 
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COMMERCIAL  STATISTICS. 

ArHcle§  Mkipped  downgiream  for  JUoal  gear  ending  June  SO,  1892^  Bogue  Chiito,  Louinana., 


Artlolet. 


loM « number. 

B  timbvr • cubic  feet. 


1892. 


Amoant.     Value 


17.000 
88,000 


$34,000 
13,200 


47,200 


1801. 


Amount. 


10,000 
50,000 


Value. 


$20,000 
6,500 


20,500 


APPENDIX  R. 


INSPECTION  OF  THE  IMPEOVEMENT  OF  THE  SOUTH  PASS  OF  THE  MIS- 
SISSIPPI RIVER. 


sbpobt  of  major  james  b,  quink,  corps  of  engine ersy  inspect- 
jya  offices,  for  the  fiscal  tear  ending  june  so,  189s. 

United  States  Engineer  Office, 

New  Orleans^  La,,  July  i,  I89J2, 

Gbni:bal:  I  have  the  honor  to  submit  my  annual  report  upon  the 
improvement  of  Soutli  Pass  of  the  Mississippi  Eiver  for  the  fiscal  year 
ending  June  30, 1892. 

Bat  little  eonstruction  work  was  done  at  the  Head  of  the  Passes  and  in 
Soath  Pass  itself  during  the  year.  A  portion  of  upper  dam  was  re- 
|>ailt,  but  later  on  it,  with  older  portions,  washed  out. 

At  the  mouth  of  South  Piuss  8  new  wing  dams  were  built,  and  20  of  the 
older  ones  repaired  and  some  of  them  extended.  Six  cribs  were  added 
to  the  east  jetty  over  a  distanc^e  of  281  feet. 

The  channel,  as  required  by  law^  was  maintained  at  the  heact  of 
South  Pass  and  "  through  the  pass  itself,"  during  the  year,  but  during 
a  period  of  thirty-two  days  from  May  20  to  June  20,  both  dates  inclu- 
sive l^ere  was  not  a  channel  ^^26  feet  in  depth,  not  less  than  200  feet 
ill  width  at  the  bottom,  and  having  through  it  a  central  depth  of  30 
feet  without  regard  to  widtli  through  the  jetties,"  at  the  mouth  of 
Soatb  Pass.  During  this  i>eriod,  however,  there  was  a  navigable  depth 
of  28.1  feet 

Over  an  area  containing  1^  square  miles  lying  immediately  in  front 
of  the  sea  ends  of  the  jetties  there  was  an  average  shoaling  of  1.59  feet 
during  the  year. 

I  transmit  herewith  the  rei)ort  of  Mr.  C.  Donovan,  assistant  engineer, 
whictay  together  with  the  charts  to  accompany  the  same,  gives  all  details 
of  the  coiuttrnction  work  done  during  the  year,  the  present  condition  of 
the  workSy  and  the  results  they  have  produced,  not  only  during  the  year 
hat  since  1875. 

EmHwuiU  of  fumdi  required  for  examinations  and  eurveytiat  South  Pasn,  Miasiasipi  River, 

duAng  the  fiscal  year  ending  June  30, 1S94. 

1  MBiBt-ant  eo gi neer $2, 700 

Irecorder 1,380 

1  steam  engiuoer t,  200 

1  water-level  observer 120 

6  seamen 3,370 

Kent  of  office 180 

Bent  of  quarterfl  for  asflistniit  <ni;;iiiei>rH «. 210 

Mileage  sud  traveling  exiNumeH 2(K) 

Repairs  to  lanncli  and  boat« 7<N) 

Soppliea  for  launch  and  oftlce 34X) 

ContingencieB 2,  (KK) 

Total 12,390 


1470      RBPORT  OF  THE  CHIEP  OP  EKSOTBKBR,  IT.  8.  i 
Money  atah^meitt. 

July  1,  lft91,  bnlance  nuexpncdod lU^W 

June  30, 1HU2,  amount  expendod  dnrirg  fiscal  real 6,3X1. 

July  1, 18S)2,  balftueo  nnexpended T99, 

Amount  appropriated  b;  act  of  Angnat  tI,IS88 10,OOa 

Amount  nv.itlablu  for  fisoal  year  ending  JnneSO,  ISilS Kl.TtH. 

(  Amonnt thnt  e»a  be nrotttably  expended  in  IlHc-al  yearendinic  JnneSO,  1894    12, 390 
i  Snbmitted  in  rompliance  with  requireinontii  of  aectiona  2  of  ris-er  und 
/     harbor  ootB  of  1866  and  1867. 


StatanenI  of  ezpsndilnrw  on  aecoant  nj  approprialioa  fnr  "  eraminaUona  and  —ntf 
SoHlh  Pan,  MUtiitippi  River,"  for  Ike  Jitcal  j/rar  ending  Jtuie  SO,  ISUX,  made  t*  o 
f  liana  with  ttotian  4  of  river  and  harboT  aclof  Aitgutt  U,  tSSS. 

Amount  appropriated  by  act  of  August  11,  1888 (10,000 

RXFBITDITI'RES. 

1  OMistant  engineer,  13  months,' at  $2U0 . S,MI 

1  recorder,  13  months,  at  tlOO 1,1W 

1  enginyer  laanob,  12  months,  at  tlOO 1,301 

1  tiret-dnes  seaman,  13  months,  at  J70 M 

3  lirst-rlass  aesmen,  34  Tnonths,  at  465 l,Sn 

I  first-rlsM  senmaa,  13mootb8,  at  $60 13( 

1  lirst-rlaBS  seaman,  5  days,  at  ifS H 

1  seconil-clnss  seaman,  20  days,  at  1.75 9 

1  water-level  observer,  12  monrhs,  a1;*10 1)1 

1  clerk,  1  month,  at«100 101 

Kent  of  otUcenud  quarters  at  Port  Ends,  La.,  12  months,  at  $36 4JI 

Rent  of  olDco  U.  S. eugiueer  at  New  Orleans,  La.,  I  mouth,  at  lM5.... 4! 

8,fi6( 

Trareling  expenses,  asBistant  engineer It 

Stationery 7! 

Repairs  to  steam  launch  General  ittete VR 

Ship  ehnndlery,  liardwaro,  etc , M 

Miscellaneous  expeuditures K 

Total  expenditures . .....,,.,.      B,301 

Re8i>eetfully  submitted. 

JASIBS  B,   QUIKN, 

Major-,  Cwpt  o/Enginetn 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 


f 


EHOIHBKB. 

United  States  EMnuraiit  C 

Part  Bad*.  La.,  JiUf  I,  Ut 

Sir:  I  have  the  honor  to  report  upon  the  improvement  of  South  Pass  of  tlie  HI 
sippi  River  during  the  fiscal  year  ending  June  30,  1892,  relative  to  the  amouitt 
rharautpr  of  the  mirj^  iluue  during  the  year,  the  present  coudition  of  the  work^, 
tlio  resnlts  of  exainliiatioiiN  nnil  surveys  luiiile  in  ooiiueotiou  therewith. 

This  work  Is,  and  hiw  been  since  Marcli,  187ti,  curried  on  nnder  th«  diraotM 
Messrs.  Jiiuii's  F.  lluw  and  Kstill  Melleiiry,  iif  St.  Louis,  Ho.,  by  aulhoiity  Kn 
Ihcni  as  tliu  lc>pil  ri-pn-Hiintatives  of  Juuica  H.  Ends,  deceased,  iuu)Mt«f  wu 
approved  March  3,  IKio. 
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Hm following  cLarts  accomp:mying  this  report: 

No.  1.  Chart  of  the  channel  from  £>ath  Pass  Light-house,  through  the  jetties,  to 

an  water  in  the  Gnlf. 

1(0.2.  Chart  of  a  part  of  the  Gnlf  of  Mexico,  showing  depths  out  to  that  of  100 

«i 

Ko.  S.  Chart  of  a  part  of  South  Pass,  from  South  Pass  Light-house  to  Grand  Bayou. 

Ho.  4.  Chart  of  apart  of  South  Pass,  from  Grand  Bayou  to  the  Head  of  the  Passes. 

No.  5.  Chart  of  the  Head  of  the  Passes. 

Ho,  6.  Plan  and  comparative  protiles  of  South  Pass. 

lok  7.  Diagrams  showing  changes  in  the  Gulf  for  each  year  from  1876  to  1892. 

AT  TUB  HEAD  OF  TUR  PASSES. 

Upper  dam, — ^During  the  year,  and  previous  to  January  1,  ahout  30  feet  of  the  cast 

id  of  this  dam  was  nndermineil  and  carried  away.    In  January  47  feet  of  new  work 

v  added  to  the  east  end,  hut  it  did  not  witliHtand  the  force  of  the  rising  river,  and, 

ithsome  of  the  older  portion,  was  carried  away  during  the  month  of  May,  as  was 

bo  ^  feet  in  length  of  the  west  end. 

Ai  originally  constructed  in  the  spring  of  1879,  thiH  dam  was  1,075  feet  in  length 

bore  water,  with  a  fonndaticm  length  ot  1 ,880  feet.    ( >See  Annual  Report  for  1 879  and 

lurt  therewith.)     But  512  feet  in  length  of  this  dam  is  now  in  place,  and  while  well 

Kkedby  the  land  formation  helow  it,  still  the  scour  at  the  east  end  continues,  and 

Dtil  checked  the  dam  will  be  in  danger  of  being  completely  washed  out. 

The  following  materials  were  used  in  this  dam :  Seven  hundred  and  ninety-six  cords 

f  willows,  24  piles,  3G9  linear  feet  of  12  by  12  inch  timber,  41  screw  bolts,  and  10  drit't- 

olte. 

^atj'kead. — ^To  this  structure  88  cords  of  willows  were  added  during  the  year, 

Bd  it  is  in  good  oontlition. 

for  the  location  of  these  works,  and  all  others  at  the  Head  of  the  Passes,  see  chart 

0.5. 

Mttbreu  ailU  across  Southwest  Pass  and  Pass  d  Loutre. — ^These  sills  remain  in  place, 

id  hire  undergone  no  change  during  the  year. 

IN  SOUTH  PASS. 

To  Wing  Dam  No.  2  in  Goat  Island  Reach,  81  cords  of  willows  were  added.  No 
^▼ork  was  done  in  the  pass  nor  was  it  required. 

The  wing  dams  in  Goat  Island  and  Grand  Bayou  reaches  are  shown  on  charts  3 
^i  As  to  their  condition,  it  may  be  said  that  they  are  genorally  temporary 
rnctares  which  induce  a  gradual  building  out  of  the  Hhore  to  such  an  extent  that 
^a  time  they  are  not  required  and  are  allowed  to  deteriorate. 

AT  THE  MOUTH  OF  SOUTH  PASS. 

fvt  jetty, — ^The  work  done  on  this  jetty  during  tlie  year  consisted  in  confiiiuing 

w crib-work  capping  from  a  point  4,320  feet  below  P^ast  Point  to  a  point  4,(M5  loot 

^  the  same,  a  distance  of  281  feet. 

Over  this  <listance  six  cribs  were  placed  and  filled  with  stone.      Five  of  them 

Qe  each  56  feet  long,  9  feet  wide,  and  from  3  to  4^  fret  high,  an<l  the  other  c»uo 

^  of  the  same  dimensions  except  its  length,  which  wiis  40  leet.     TIk^  last  threes 

^^were  placed  as  shown  on  Chart  No.  1,  with  the  idi^a  that  they  might  aid  to  Hoine 

^i^^in  preventing  further  recession  of  the  land  formation  to  the  eastward  of  this 

%f  which  at  the  time.Joined  the  jetty  at  the  point  where  the  cribM  were  placed, 

Bt  for  this  purpose  they  were  not  efl'ective. 

The  concrete  wall  on  this  jetty  remained  in  fair  condition  during  the  year,  its 

^^fago  subsidence  being  eight  one-hundredths  of  a  foot. 

This  wall  was  completed  in  September,  18HI),  since  which  time  the  average  snhsi- 

iQce  has  been  twenty-eight  one-hundredths  of  a  foot. 

^  the  maintenance  of  this  jetty  the  following  materials  were  used  during  the 

«r:  8,750  linear  feet  of  12  by  12  inch  timbi*r,  9,701  feet  H.  M.  of  2  and  3  by  12  inch 

*nk,  1,156  driftbolts,  92  screw  holts,  and  017  cu]>i(:  yards  of  Ht^)ne. 

^tst  jetty. — This  jetty  is  completely  buried;  the  concrete  wall  is  entirely  out  of 

fht,  covered  by  sand  and  mu<l  in  which  the  marsh  gr^iss  is  growing. 

The  extreme  outer  end  is  3  feet  helow  tho  Hurtat'e  of  the  water,  and  has  1  h  feet 

sandjover  it.     A  glance)  at  Chart  No.  1  will  show  that  this  jetty  is  seciin^  for  all 

le  and  will  consequently  require  no  further  work  upon  it. 

nner  east  jetty, — Additional  materials,  consisting  of  6,75^i  cords  of  willows,  1,405 

»jc  yards  of  stone,  and  002  piles,  were  added  to  this  jetty  during  the  year,  at  dif- 

tnC  localities.    The  work  is  in  good  condition. 

%ner  weM  jetty, — ^This  work  received  an  addition  of  293  cords  of  willows,  75  cubic 

ii  of  atone,  and  99  piles,  and  is  also  in  good  condition. 
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Eiaht  new  wing  ilams  woto  IintH  during  Hie  ytnr,  maoy  of  tho  old  atu»  wpd 

foUownil  fi)r  Bevcnil  ycnTB,  nnd  coiirigto  of  pwollBl  rows  of  pilw,  oi-neraUy  two, 
■.Mn«tiim«  throe,  bi'twnen  wjiieh  wUlows  Ic.mled  with  Bloue  or  partli  ure  nlawil. 
pilM  in  «»rli  row  nw  connected  l-y  Si  13  hy  U  inch  timber  l.olt«d  U,  item  iib« 
fcot  iiboYo  tlie  w«Wr,  and  to  tliase   uro  bolto-i  horiiontal  licg  of  tlie  nunc  tu 
wbiuli  iirevent  the  piles  sptemling  when  wiUowB  are  forwwi  between  them. 

More  uttontion  baa  been  gWiM  to  tho  lunnthB  of  thMB  dams  than  heretoftirf,  w 

vinw  t<i  giving  n  nnifonn  width  between  ojipoeite  dfuna,  and  whom  possible  U< 

thu  ends  of  the  dnmH  on  a  stntight  line. 

Tho  foUowinK  tnble  gives  the  niaturinls  nseil  in  the  oanstrni-tion  nndiepi 
Wing  daiua  during  the  year,  and  on  ChurtNo.  1  the  location  of  ench  is  given. 
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More  or  lesH  dredging  was  re<]iiired  each  month  during  the  year  in  order  to  ) 
tain  the  roquirutlvliuDnel,  most  of  the  work  being  done  during  themontha  of  Ad 
September,  November,  .lunuary,  Marcli,  an<l  June.  The  time  during  which  dm 
was  done  ainoiiiited  to  sevonty-seven  daya  of  ten  hours  each. 


TUB  FOBCR  emfloyb: 


r,  incliidiDg  oCBoera,  mecbatilct 


The  Tesiillfl  of  cxnminationA  and  surveys  niiwle  diirtug  the  year  were  rep 
nidiithly,  au<l  csaentinl  parts  of  tlio  Aiinie  are  contnineil  lierein,  together  with  tl 
snItH  of  tiiiiro  vxteii'led  and  recent  siirvcyH. 

tlesrriptivcly  nnd  in  detail  thi;  results  dedui:ed  ttaat  thi-iiiouy  aiirvt^j 


IS  maile  diitiiig  the  y 
reiiurt.  All  thia  information  ih 
taUcs  herein,  and  will  be  fouud 
but  sinoe  1876. 


rolnniiuoiu  lb[>iiith  n 

Hicise  form  iiu  ehurU,  dingnuns,  m 

interesting  detail*  not  only  for  tjw 


''y^^^r 
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AT  THE  UBAD  OF  THE   PASSKS. 

art  of  this  survey  is  No.  5.  The  area  covered  by  the  survey  was  mostly 
lariuff  the  month  of  December,  while  the  river  was  low.  A  survey  during 
a  of  the  river  i^ives  more  uearl^  a  normal  couditiou  of  the  channel  than  one 
heretofore  during  a  rising  or  hi^h  stage,  at^  which  time  the  channel  is  con- 
langing.  Again,  during  the  high  stage  of  the  river  there  are  in  places 
iies  and  whirls  in  which  it  is  almost  impossible  to  control  a  bout  so  as  to 
ite  soundings. 

rvey  is  not  equitably  comparable  with  earlier  ones  made  during  a  high 
the  river,  though  if  a  comparison  be  made  we  would  find  unimportant 
Kcept  in  Pass  ii  Loutre. 

"ence  to  Chart  No.  5  on  which  there  is  a  sketch  showing  the  relative  loca- 
)  Pass  a  Loutre  crevasse  to  thi.s  area  one  will  readily  understand  the  influ- 
is  rrevasse  in  diverting  the  water  from  the  other  passes,  and  fully  recoguize 
ie  and  deep  channel  leading  into  Pass  a  Loutre  the  effect  the  crevasse  is 
this  pass. 

fcunel  is  still  increaHlng,  the  upper  dam  is  being  ra])idly  undermined  and 

ray,  and  in  turn  the  rapid  current  encroaches  upon  the  land  formation  be- 

t  IS  wearing  away  rapidly. 

'  attempt  will  be  made  to  close  Pass  ik  Loutre  crevnsse  during  the  nnxt  low- 

K>n,  though  in  the  meantime,  if  the  remaining  512  feet  of  upper  dam  should 

I  away  the  effect  upon  South  Pass  may  be  seriouH. 

nges  in  the  channel  from  the  main  river  into  South  Pass  during  the  year, 

1875,  are  shown  on  Chart  No.  6. 

the  year  the  depth  from  the  main  river  iuto  South  Pass  has  not  been  less 

et,  and  at  all  times  there  has  been  a  very  wide  26-foot  channel.    The]>res- 

is  34.4  feet,  the  26-foot  channel  is  880  feet  wide,  and  the  30-foot  channel 

ide. 

VEY  Ol'  SOUTH  PASS  FROM  ITS    IlKAD  TO  SOUTH   PASS  LIGHT-HOUSE. 

• 

the  month  of  Oct-ober,  1891, 1  made  a  complete  survey  of  South  P»sk,  the 

whi<'h  are  Nos.3  and  4.    By  reference  to  the  profiles  on  Chart  No.  6  it  will 

uit  as  a  general  result  the  pass  shoaled  during  the  year.    TliCMe  ])rofileH 

most  minute  details  with  reference  to  the  shoaling  during  the  year  and 

• 

uired  channel  having  ''a  navigable  depth  of  26  feef  was  maintained  dur- 

ar.    The  shoalest  water  found  at  any  time  was  during  the  month  of  March, 

-each  from  1  to  If  miles  above  Sout-h  Pass  Light-House.    There  the  depth 

eet,  and  the  *J6- foot  channel  was  210  feet  wide. 

land  Reach  is  at  the  present  time  the  shoalest,  having  a  depth  of  27  feet, 

th  of  210  feet  for  the  26-foot  channel. 

3  and  4  ropresent  about  the  normal  channel  of  the  pass  dining  the  year, 

allowing  tables  compiled  therefrom  give  the  depth  and  width  of  the  Hame. 

4intemenl  of  the  depth  and  tcidth  of  channel  throughout  South  Pass  of  the  Mis- 
Hirer f  from  Eaet  Foint  to  SO-foot  depth  in  the  main  river j  given  in  separate 
yne-fonrth  of  a  mile  in  lengthy  from  a  eurvey  made  in  Ootobcry  1801, 
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Talmlnlril  ftnli-Mi™i  of  the  lir.pth  nnrf  icMtA  ofrhonntt,  etc. — CoDtiUBcd- 


Locality. 
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Length  of  the  portion  of  Ihin  reiw*  IackS»g  a  OMtra'  dejjii  ofSOfrtA, 


TlIK   CIIANNKL  TIIBOIHJ  FI   THE   JKTTIKS. 

The  chaiinol  through  the  jetties  and  bejoml  them  to  deep  wiittr  in  tbe 
shown  ciii  cbart  No.  1. 

The  required  nhaniiel  "  26  feet  in  depth,  not  Ipss  tliRn  200  fcot  in  width  itt  t 
tom,  and  liaving  through  it  a  central  depth  of  30  feet  without  regard  to  t 
wan  maintained  liy  the  aid  of  dredging,  eiuept  for  thirty-two  daya  from  ]!• 
Jnne  20,  lioth  duti's  inclusive. 

On  May  20  the  2B-foot  rhannel  was  foniid  to  be  but  160  feot  wide  for  >  dlati 
190  feet  n-nm  tlie  heiul  of  tbe  east  .jetty.  And  on  the  sanie  A%s  there  was  not " 
tral  dvpth  of  30  feet  without  regard  to  width"  throiigb  a  reach  1,260  feet  in 
itoya  810  to  2, 100  feet  below  Kant  Point.  The  central  depth  in  the  read)  w 
feet. 

A 

Many  dnyK  dredging  were  done  witliont  permanently  increasing  the  depth  of  th> 
ui-I,  tboiigli  many  tboiiHand  cubic  yards  of  tine,  clear,  and  compact  sand  wen 
reiiiovi'd.  Aliout  Jnne  IT  the  current  seemed  to  be  acting  with  more  elTect,  tbt 
nol  improved  more  rapidly,  except  in  ttpot^.  which  yielded  slowly  to  ths  om 
forcc'H  of  tbe  vnrrentand  dredging,  but  on  the  morning  of  Jnne  'il  the  K 
lieptll  iind  width  of  channel  again  obtained. 
The  viirialions  in  the  depth  of  the  ,jetty  channel  during  the  yeur  may  bo 

row  the  prolilea  on  chart  No.  6  and  fWim  the  following  tables; 
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itf  <tw(eMWil  rHfar'Iiiip  I'm  wiiii«iiM  ieptk*  and  wirflAt  a/  rkannrl  tKrough  Ike 
i»  »epmral«  rpachm  of  i,000  fetteaA,  iu«orAing  to  inrTrj/t  madt  moMtklg  guriug 
3bI  gemr-ntdlrngJitnt  So,  zS9i 
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ing  the  moiith  of  July,  IMU.  till- rhniincl  WvukI  thu  •miliar  tlii' JclliiN.iind 

iicct couTM!  from  tlifire ti> tlic  h Imd  a  iriitnil  iltpth  of  lilt.l  fit^f,  and  tlio  LiG- 

hMincl  won  I3»  fftft  Wide.  iMiriiiK  tlie  iiumtli  of  AiikurI  thin  rhniiin-l  wiih 
Ml,  knd  nince  that  tiuio  hiiH  niaiiit^iiio-il  !i  iltpth  iil'  iilxml  »:>.->  fi-i-t,  tin-  Ifi-riMit 
el  varj-ing  in  width  from  110  tn  KM}  tn-t,  :niil  tlic  :{n-fu<>t.  rliiiiinol  from  40  In  UN) 


chkiiuel  tnrninx  to  thi<  I'iiHtiviiiil  l>i-viii 
inirtul  dtptli  and  width  throng  In  nil'  tli 
foUowiag  t«ble  glvM  the  dt[ithH  thi'tiugji  thejeltiea  &oai  1875 
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TabU  giving  tie  dtplht  of  iraler  IhroHgk  thejetlin  at  rarioM  datm—ftv 
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£  JBTTIKS  IK  THE  GUt^  OT  MEXICO. 


it  OP  THE  CHIEF  OV  ESGmfcEltS,  IT.  S.  ARlfT. 

Till- Bhonl  iirt'i    bbbI  of  tlie  eust., 
Ijiod  faniiiitiun  l_sI  of  this  jotty  ii 

;     OOBHion  UVl'TUgud  250  f<Wt. 

auRVKY  Bm'OKn  thb  bsi>6  of  t 

The  elwTt  of  thU  survey  is  No.  3.  Following  the  methods  whiah  faftve  tx^tn  di 
.  for  many  .vears,  mid  wtiicli  are  fully  ex|>)iuDeil  in  pri'viuiia  rejtortti,  I  find  bymeM 
big  ordinaten  t<i  encli  curve  from  30  to  100  fe^t,  iiitilOHive,  oblainiug  their  nisaus,  i 
coioparuig  Ihrra  vith  resnlta  siiuilarly  obtitiuud  on<t  yeaT  ago,  that  eocb  odvajiM 
'  during  the  year,  the  30-fiNil  eurve  sbowiog  the  least  advanco,  of  55  fcot,  luid  ttieS 
foot  curve  the  greatest,  being  240  feet. 

The  results  of  these  determiuatlono  are  given  ou  chiLrt  No.  7  in  Buch  a  way  fl 
the  t'hangoB  in  eticb  of  these  uurves  Grom  yenr  to  year  siiiou  1876  may  be  readJy  I 
lowed  and  aiidoretuod. 

Themustiuteri<stiugooni]iarisoiuare  usually  bfltweea  the  earliest  aud  latest  nanl 
The«e  are  given  on  the  diogntm,  page  1479,  from  wbicli  it  will  be  »ren  that  tk 
1877  to  im2  <^ich  Clin  V  .  '  uiu  depth  of  water  ia  u  gn^atei  dittai 

from  the  ends  uf  the  jl<  '  sxkniplD,  tlio  dcptb  of  70  feet  U  iji 

feet  farther  from  the  etv.^ ,  t  30  fiiet  810  fvet  fnrthur 

1877. 

Since  prtoeding  dotertr'-  »ob  omve  ndvatieed  ilurioe  the  ]ra 

aud  diui^  187f),  it  follows  Akeniilaiv  iHiyoail  theeniUaf  dwjt 

ties.    The  mean  vertiual  :igiivi<rftn  arun  i-outiuiiiiig  IJ  sr'"^ 

niltcB,  lor  i'acli  year  ftvm  lows : 
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1.18 

'Mean  eliiuigi-  uivr  wbuleBI 


i'ci 


Now,  ill  Older  to  locate  detluitely  ariUM  whieh  am  iiiulergoing  thn  greatest 
Cli»li);t>.  this  area  of  1^  aquare  mileH  in  divided  into  SI  l(«Mer  an-im,  thi^  mean  deptkd 
\\:iti.ir  ill  i':i{'li  i.4  iilitaiiieil,  und  1iy  roniuarisun  with  earlier  rumlta  siiuilarly  olitt '' 
III!   Mill,  il  III  iLihf.  Ill' the  shiialiiig  or  deepening  in  each  area  becomitH  known. 

<lt.<^rainB  furnish  this  information.  The  flKures  in  (^ach  iiii:a  an  fl|| 
ill  .11  .mil  t4^nths,  between  the  nie4iu  depths  obtained  (or  the  yean  bq 
I •  ■   .jiij'^>i'i<jiiUH  areniodK  and  denote  the  amount  of  tiie  shoaling  or  de«p«ri 

'Ki>.'  {'^■■.wiKtvs-i  the  moan  depthH  in  1891  with  those  in  1892,  itnd  No.  2  compares  thoi 
in  IHlli  with  tboHV  in  1892. 
Dotted  areas  have  deepened;  all  otbeis  have  aboalMl. 


No.2.  18yitol89B. 


\    \\ 

M, 

"1"/ 

\  fta  Vi  t.    T.* 

M   , 

\'~^ 

¥j 

\ 

Ifo.Z- 1876  to  1892. 
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HEPOBT  OS-  "i 


It  will  lip  soeu  that  tbe 
iitiKiuiil  during  tbo  vear, 
thp  dred^fd    "   '  ~' 


w<)sti>t1j  nftlie  (.'eatr.ll  aresa  shnalM  tliectriii 
duubt  Ib,  to  a  grent  ratniit,  dae  to  the  tnol  tl 
iriiil  t^ken  from  tLe  chtuinifl  dadng  itif  year  was  dni(i|ied  iu 


On  the  5th  of  April  tlie  German  bark,  Vkarlm  Luting,  with  a  cargo  of  3,000  b 
rclM  of  uemont,  and  drawiug  16  Ibet,  STouodeil  to  tho  wnxtwnnl  nf  mad  beyond  Jj 
eud  of  the  we«t  jetty.     She  nua  in  <^iiur^  nf  a  bur  pilot,  who  iiiidertiMk  to  bm' 
uttn  the  jetly  ehaonVl  fWiui  «tiii.    Tbo  vmil  wus  strung  Mid  fair,  but  whnn  the  h1 
current  uf  the  [iMi  was  nn't  tbc  veasel  Sheered  to tlto  westward;  an  anubor  won li 
but  thn  fo^l'l^  witli  whi'^h  she  was  going  was  so  great  that  the  chaiu  palled,  and  b 
nny thlug  further  could  be  done  sht>  was  Lard  agronnd.     It  in  altogether  prul>ab1e  tin 
tliv  sbiwr  was  caused  by  the  veo«e1  beins  kept  on  aurh  a  eonrae  as  to  ti^e  the  Htrnnc 
current  of  the  piiHs  so  much  on  her  Btarboara  bow  that  the  (bree  of  the  latter  proved 
greater  than  her  propelling  force,  in  nhicb  cai>o  a  sheer  would  bi>  inevitable. 

A  heavy  sea  was  running  at  the  tinio,  and  coutinaed  durine  the  next  duy,  the  \n 
sol  cutting  to  the  westwanl  rapidly,  and  becoming  imbeddM  in  thi'  sand.  On  tha 
7th  two  towbonts  rendered  oHsistanre,  but  by  this  time  she  was  leaking  badly,  siiil 
li»d  comniRUoed  to  settle  into  the  sand,  so  -that  it  was  impossible  to  suve  ber,  bbiI 
after  removing  her  stores,  furniture,  etc.,  she  was  abandoned.  The  looAtiou  of  ter 
wrei'k  in  given  on  rhart  No.  2. 

COMCLDSION. 


Dnriug  tlie  y 
whom  I  desire  la  euinmcnu. 

Very  respectfully,  your  iibedlent  servant, 


faithAiU;  ami  efficiently  assisted  by  Rcw>rder  O.  W.  Laws*, 


f 


> 


\ 


APPENDIX  S. 


niPROVEMEXT  OF  CERTAIN   STREAMS  IN  LOUISIANA,  AND  OF  HARBOR 
AT  SABINE  PASS,  SABINE  RIVER,  AND  NHCIIES  RIVER,  TKXAS. 


MEPORT  OF  MAJOR  JAMES  B,  QUIXN,  CORPS  OF  EXdlXEERS,  OFFICER  /\ 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDISG  JUXE  JO,  IS:*-*,  WITU  OTHER 
DUVUMENTS  RELATJXG  TO  THE  WORKS. 

IMPROVEMENTS. 

1.  Cliefuncte    [Trlu*fiincte]    River    and  i    8.  IJuvou  Trclio.  Loulsiima. 

Hogncs  Falia,  Louisiaua.  |    9.  Moiitb  and  passrs  ot'CaloaHiiMi  Rivor, 

2.  Tickfnw    Kiver  and    its    tributaries,  I  LouiHiana. 

Louisiaua  ;  10.  Harbor  at  Sabini'  Pass,  Tfxa.^. 

3.  Amite    River    and    Bayou    Manchac,  |  11.  Saldue  River.  'I'i'xas. 

Louisiana.  !  12.  Neelies  Rivor,  'IVxas. 

4.  B»yoii  La  Fourche,  Louisiana.  i  13.  Removing;  Hinik«Mi  vessels  oniatt  ob 


5.  Bayou  Terrebonne,  Louisiana. 
•6.  Bayoa  Plnqueniine,  Louisiana. 
7.  Bayou  Cuurtableau,  Louisiana. 


structing  or  endangering    naviga- 
tion. 


EXAMINATION. 
11.  Sabine  River,  from  Sabine  Lake  to  Suddn(hs  BliitV,  Te\a.<}. 


Office  United  States  Engini:er, 

Netc  Orleans^  La,^  fhiUi  </,  7SY>?. 

General:  I  Lave  the  Louor  to  transmit  lunewilli  ainiiial  reports 
•  •  •  upon  works  of  river  and  Larbor  improvrnienl  at  prrsciil  in 
my  charge  for  the  fiscal  year  ending  June;  30,  JS1)2. 

m  •  •  •  •  *  ^ 

Very  respectfully,  your  obedient  servant, 

James  B.  (^)riNX, 
Major,  Corps  of  U a g inters . 

Brig.  Gen.  Thomas  L.  Casey, 

Chit/ of  EmjiywerSj  U.  8,  A, 


S  I. 

IMPROVEMENT    OF    CITEFUNCTE    (TCITEFrXCTE)    RIVER    AND    liOCJTE 

falia,  LOUISIANA. 

The  project  for  the  improvement  of  this  rivor  was  adoj^tod  in  J 880, 
aud  contemplated  the  removal  of  ol)strnctions  in  the  (.'lianncl,  sucii  as 
Biiags,  logs,  aiid  overhanging  trees,  and  the  dredging  of  the  bar  at  the 
river's  mouth. 

14^1 
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With  the  two  ill»^.^<^I)riill^^llls  'luade  in  1881  and  IH83  of  *1,B01K 
the  obstructions  liclow  ('oviiiKtoii  wt-ro  roiiuivwi,  ami  part  of  tli»  d 
exptinded  balaiiiHi  was  wed  for  the  cdtistruetiou  of  a  working  plant  ti: 
improving  thi^  bur  at  tbe  mouth,  and  part  for  the  construction  of  ^ 
feet  of  bresikwiiter. 

August  5,  isai,  CongresM  made  an  appropriation  of  $'J,500  for  th 
work,  ami  in  1S87  chiinuBU  wtre  cnt  through  the  bars  b4'twc>en  Coviijj 
ton  and  Old  Landing  5  feet  deep  and  30  t«  tiO  feet  wide,  giving  hett< 
navigation  tor  Bchooners  between  these  places. 

Tlie  original  estimated  cost  of  impi-oving  tliis  river  was  95,460,  tJu 
great«i'  portion  of  which  was  for  dredging  the  bar  at  its  mouth. 

It  was  thought,  however,  tbat  a  dredged  channel  over  tliin  bar  conU 
not  be  uiaiutiuned  without  protracting  works,  which  would  cost  cotiud- 
erably  more  than  the  di'odging.  Maj.  Stiekney,  who  had  charge  of  All 
work,  caused  a  reJ^xamination  to  be  made  in  1884,  and  in  his  report  In 
the  Aniiual  Report  of  tbe  Chief  of  Engiueere  for  1884,  Vol.  II,  pifl 
1260,  he  reports  the  river  io  good  order,  except  the  bar  at  it»  nicuuii 
and  suggests  as  a  method  of  improving  this  to  build  a  jetty  or  brtsak' 
water  2,500  feet  long  across  the  bar  into  the  comparatively  deep  vMi 
of  Lake  Fontchar train,  and  then  to  dredge  the  channel  through  thl 
bar,  in  the  hope  that  the  jetty  would  prevent,  or  at  all  event*  grea^ 
retard,  the  refilliug  of  tbe  cut  with  sand. 

Ihider  the  api)ropriation  of  $1,000  made  September  10,  1890,  M 
work  of  removing  obstructions  in  the  cliannel  was  commenced  in  Octo 
ber,  1891,  using  the  snagging  plant  which  had  shortly  before  cvftSw 
operations  on  tiie  Tickfbw  River. 

SnagH,  logs,  and  impending  trees  were  removed  from  tlie  channel  <( 
the  river  from  MadisouvUle  to  Uld  Landing,  and  from  tlie  latter  plau 
to  Covington  on  the  Bogue  Falia,  as  fiir  as  the  funds  on  hand  woaU 
permit.  Tbe  principal  obstructions  removed  ti'om  tbe  channel  durhy 
the  year  were:  IGl  snags,  82  overhanging  trees,  61  landslide  trees,  S 
stumps,  44  logs,  aud  23  tree  tops.  The  work  wasdiscoutinued  Nuvwo 
ber  ao,  1891. 

The  snag  and  quarter  boats  were  iu  such  bad  condition  that  tb 
property  was  removed  from  them,  and  both  the  property  and  boat 
were  placed  iu  charge  of  a  watchman  at  Madison  viile. 

Tlie  totfli  amount  expended  on  these  stre.ains  to  June  30,  1802,  wii 

The  river  now  has  a  navigiible  depth  of  6  feet  to  Old  Landing,  an 
from  there  to  Covington  the  Bogue  Falia  is  navigable  for  the  lights 
draft  schooners. 

It  will  cost  about  $1,000  each  year  to  keep  this  river  and  bayou  fn 
of  obst  r  H  I't  i  on  8. 

Jhilract  0/ apjiroiirialioii' /or  improtiiig  Che/uncle  [Tehefuntlt}  Biter  and  FIvj/hv  f'aJi 

By  aotorCoiigri-BSHiiproveUMurth  3,  1881 «,S 

By  iwt  of  CoiiKreim  piutHcil  A.u){tiHt  2,  1882 1,6 

By  aot  of  C'oiigriwH  apiiruvad — 

August ri,  isMtj an 

Soptember  19.  1S90 1,0 


TcituL.. 


8,5 


► 


r 
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jDl7l,1891,  bftlauce  nnexiM«ii(1«^l $1,0<M).(X) 

Juw  90,1892,  amount  expended  dnriugliHcal  yttnr 789. 2<) 

jDly  1,1892,  balance  unezpendml 210.71 

Aooniit  appropriated  by  act  approved  July  13,  1892 1  000. 00 

Aaomit  available  for  fiaoal  year  ending  June  30, 1893 1, 210. 71 


(Amount  that  can  be  profitably  expended  in  fiHcal  year  end  in^Jnni'  30. 1894      1, 000. 00 
{Sabmitted  in  compliance  with  requirements  of  Bcctious  2  uf  river  and 
/    harbor  acts  of  1866  and  1867. 


COMMRRCIAI.  STATISTICS. 


[From  JaDO  1.  1891,  to  May  31,  1892.] 


Siiluig  vesflels,  number  of  trips  made 304 

Begifltered  tonnage  of  same Q,  5.52 

Swi  vessels,  number  of  trips  made 3 

R«giBteied  tonnage  of  same 96 

Aventfe  draft  of  sailing  vessels,  light,  2  fe^t ;  loaded,  5  feet  9  iiichcH;  oi*  HteaiuerH, 
lidit,  2  feet;  loaded,  4  feet. 
Tliera  were  no  new  lines  of  transportation  establlHhed  during  the  pu.st  year. 

BeceipU  andskipmenttifor  two  if  ears. 


Articles. 


Year  endiug  Mny 
31,1891. 


i     Tons. 


/ShijnttenU. 


Lonber  .. 
8liiiigle« . , 

SureH 

Brick 

Smnd 

Wood 

Charcoal.. 
Cotton.... 
I«aChii 


Valui*. 


11,202 
3 

1.802  I 

1.  ir.7 

11.4iW 
8,3^4  > 
10,920  > 


Ycur  t'liiliii^  May 
31, 18112. 


Toiw. 


V'uluo. 


ICiaoelUueous 


130 


JieeripU. 


BatimatMl  at. 


|:>G,  010         IC,  1H8 

C(i  1  ; 

7.725  2l>2  ! 

5,  079  4.  540 

10.242  I       11,500 

2<».H4.'.  I        4,475 

07,500  ,        .   '.HU 

597 

I  «5 

270 
270 


3,000 


•  I 


ToUl ;      45.  Ml 

InCPCMe  of  1891-92  over  1890-'91 


201. 001 


11,550 
50,054  I 
4^533 


$109,272 

21 

234 

14.  .VJH 

12,845 

13,715 

272 

89,582 

433 

7,745 

4,699 


101,338 
3.'>4.0t<4 
153,623 


Comparative  statement  of  receipts  and  tihipmeniH  for  thrtr  years. 


Tear  cudiDg  May  31  — 


1880. 
18U1. 
1892. 


ToiH.    I    Value. 


27,80:{  $173,283 
45.5J1  -JOl.Otil 
50.054  ,      354,684 


f 
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IMI'ROVEMENT  OF  TICKFAW  HIVEK  AND  ITS  TRIBin'ARIES,  LOUIJ 

This  work  wan  Conimeueed  in  1879  by  aa  exAiniiiatiuii  autUoiii 
Congress.  Tlie  e8timat«d  cost  nf  the  improvement  was  |1U,23 
tbe  project  was  t»  clean  out  this  streiuii  as  wall  as  its  navigable 
taries,  the  Katjilbaoy,  Blood,  and  Poncliattiula  rivers,  by  removi 
structtonB  to  navigatioti  sucii  as  snags,  logs,  atuiups,  and  overlu 
trees. 

In  1881  $2,000  was  appropriated  withwhicli  to  commence  work, 
work  under  this  appropriation  was  done  by  coutraet  iu  1882,  and  II 
of  tlie  Tickfaw  were  cleaned  out. 

tn  1S82  Congress  appropriat«d  $2,000  more.  This  was  exp 
pai-tly  in  building  plant,  and  the  work  of  cleaning  out  the  strea 
doue  with  this  plant  and  biri>d  labor.  The  result  was  a  good  nav 
chanuel  9  miles  above  the  previous  head  of  navigation  ou  the  Tii 

In  1880  an  appropriation  of  $2,000  was  made,  the  funds  t«  b 
for  cleaning  out  the  navigable  branches  of  the  Tickfaw.  In  tim 
part  of  1886  and  early  part  of  1887  work  was  resmiied  with  the  G 
ineut  plant  and  hired  labor,  and  the  branches  cleared  to  tbe  h 
uavigaticHi. 

In  1888  an  appropriation  of  $1,000  was  made  for  improving  th( 
fuw  and  its  navigable  tributaries.  The  latter  being  in  good  wot 
the  snagging  plant  commenced  work  on  tbe  river  itself  in  May. 
removing  the  obstructions  that  had  reformed  since  1887,  and  « 
upstream  to  within  1  mile  of  the  Chapman  place,  where  opei 
ceased. 

In  1890  $1,000  was  appropriated  for  continuing  the  improvt 
In  September,  1891,  work  was  commenced  witb  the  Government 
ging  plant  and  hired  labor.  The  obstructions  which  hadrefonnet 
188U,  such  as  snags,  logs,  overhanging  trees,  etc.,  were  removec 
tbe  Tickfaw,  Natalbany,  and  Blood  rivers,  the  latter  being  clea 
tlie  head  of  navigation.  About  3d  miles  of  channel  had  been  im] 
when  work  ceased  October  12, 1891.  The  obstructions  removec 
the  rivers  during  the  year  were:  83  snags,  71  overhanging  tn 
laudglidc  trees,  14  logs,  9  tree  tops,  and  1  stump. 

Tlie  improvement  is  not  permanent,  since  logs  and  snags  fim 
way  into  the  channel  which  require  removal  from  time  to  time. 
$1,U00  will  be  required  annually  to  keep  the  navigable  channel  i 
dition. 

To  the  close  of  the  year  ending  Jnne  30, 1892,  there  has  be 
pended  on  these  streams  the  sum  of  $7,777.96. 

Abstract  of  appropriations  for  imprarin'j  Tiekfaic  Biocr  and  id  tribularie*.  Lo*' 

By  iict  of  Coii(,Tc*8— 

Approval  Man:h3.1S81 

ruHiu'd  August  2, 1882 

Appri)vod  Aii^iNt  5,  ]8«6 

Pa«8«iiAiiKUStll,1888 - 

Appruvud  Septciulior  19, 1890 

Total 

A  material  increase  in  the  receipts  and  shipments  has  been  m 
a  result  of  the  improvement  already  accomplished. 
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Jn|y  1, 1«01,  balance  aiiexx>eiicled $1.  OOO.  m 

JniM  30, 18SQ,  amount  expended  daring  fiscal  year 777.  {H> 

July  1,1892, balance  unexpended .'....  2*22.0^ 

Amount  appropriated  by  act  approved  July  13, 1892 •.  1, 000.  <X) 

AaoimtavailableforfiHralyearending  June  30, 1893 1,222.04 


( Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  *M\  1X94      1, 000.  (K) 
jHnbmitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
{  lurbor  acts  of  1866  and  1867. 


COMMKKCIAL  STATISTICS. 
[From  Juno  1,  1891,  to  May  31,  1602.1 

8ininj(  Tessels,  number  of  trips  ina<le 1 10 

Bepsiered  tonnage  of  same 2. 142 

Nmber  of  steamers 2 

Registered  tonnage  of  same fi2«» 

KnioW  of  trips  made  by  steamers S 

• 

Average  draft  of  sailing  vessels,  ligbt,  2  feet;  loaded,  5  foot  9  indurs;  of  Htrsiiiiers' 
li|;ht,2i  feet;  loa<led,  5i  feet. 
Konew  lines  of  transportation  were  established  during  tlu'.  year. 

Comparative  statement  ofreoeijUt  and  shipmrninfor  two  years. 


Art  idea. 


Shipments. 


Wood 

laabfT 

Brirkji 

§««..;.;:;::;;:;..: 

AiKclkmeoufl  frt-ijihl. 


YeamiilinK  Mnv   Yf.ir  ••mlini:  May 

:{i,i«n.      "  :ji.is!ij. 

Tons.    ,    Valui'.    '  Tt.ii.s.    '    Vahu-. 


I 


I 


Total 


I         1S;>           1.4W  '  t;.  7Sr_'  I  4*:.  770 

r»:{7  ,  l,7Jo 

I  :!«!  ♦'.:») 

' 121  '  21.'.»7:i 

;{.  :.■»! 
7'».  no 


iC) 


aoi  ,         l.lMl        8.77.'. 


IteeeipU. 


*^hMt«d  value  of  utindrv  luorrbanrtiRt*  tnkcii  ti>  tlif  'I'irkfjtw 
«Ter ■ 


2.  ri.'{2  2:5  f.nO 

i.oii     11. 1(17        i"J  iin 


Totil '       yoi 

lacreMr  over  pre vloiiM  yi»ar II.  im;        Ih'j.  I7.'i 


S3. 
^fPROVEMENT  OF  AMITE  RIVKU  AXJ)  RAYOK  M.WrirAr,  LoriSIANA. 

.  The  orifrinal  project  for  the  improvement  of  this  riv**r  was  jHlnptcil 
^^^),  which  eontemplatcd  a  cliannel  5  feet  in  <h'pth  as  far  ii|jsriifjiiii 
Appropriations  would  i)ermit,  tho  main  part  of  tlie  work  to  In-  iIoih; 
^"^e  the  mouth  of  the  liayou  Mancliae. 

^nlSfC^,  owin^  to  the  unsatistju'tor}*  manner  of  doin^  th<*  work  by 
^^tract,  the  project  was  amended  .so  to  ])rovide  for  the  removal  of  oh 
^tructions  below  the  Manehac  by  the  Government  i)Iant  an<i   hired 
;^W,  and  resulted  iu  a  satisfactory  improvement  of  about  -S  miles  of 
*e  rivor. 


In  1886,  under  an  appnipriation  of  *2,(H)0,  work  wirti  Governmw 
plant  and  bired  labor  v-As  reHnmed,  and  the  loga  and  sna^H  removoMl 
d-omUbout  5  milen  of  river  below  the  month  of  the  Bayou  Maucb^M; 
leaving  the  Ainit«  Jtiver  in  good  navigable  condition. 

In  1SS8,  ijiSjfHHI  was  appropriated  with  the  stipulation  that  half  of  thj| 
auin  migh^  be  used  in  improving  Hayon  Maneha*^:,  and  in  Xovembefll 
1888,  work  with  the  Government  plant  and  hired  labor  was  oommencal 
in  this  bayou,  working  up  from  its  mouth  to  Hereford  Landing,  leaHl 
ing  the  Mauchac  in  good  condition  up  to  that  point.  The  plant  mri 
then  taken  back  to  the  Amite  River,  and  IVom  it  removed  the  suoj^ 
logs,  and  impending  trees  which  obHtrurted  the  channel.  ™ 

In  18i)0,  $3,8()0  was  appropriat4>d  for  the  completion  of  the  old  prq 
ent,  the  money,  however,  to  be  applied  to  the  Amite  or  >I»ncbac  ^ 
snch  proportions  as  the  engineers  might  deem  best.  Work  was  n 
sumi'd  in  October,  189(t,  with  the  (lovevnment  plant  at  Hope  Villa,  ^ 
the  Maiichiic,  and  the  biiyoa  cleiinecl  up  for  a  distance  of  about  3  mU«^ 
when  tlip  )ilant  turned  back,  and,  commencing  at  Wards  Creek,  work«| 
down  stream  to  the  Amite  Eiver,  i] 

During  the  year  jnat  clow-d  the  work  of  removing  the  obstrnctiooft 
the  channels  was  continued  until  August  21)  last,  when  opera! ionn  w« 
disoontiuucd  and  the  snagging  plant  towed  to  the  Tickfaw  River  j 
work  on  that  stream. 

Snnge,  logs,  and  imprnding  trees  were  removed  from  the  Bap 
Mancbac  between  its  month  and  Hope  Villa,  and  fWim  the  river  ■" 
tween  its  mouth  and  the  mouth  of  the  Bayou  Maucha<-. 

The  principal  obstructions  removed  from  the  river  and  bayou  duriB 
the  year  wen? ;  209  snags,  69  ti'ocs,  42  logs,  24  stumps,  II  tree  tops, 
11  overhanging  tre(>H. 

The  iinpmvemout  is  not  permanent-,  sine*  logu  and  rttnnips  are  coiri 
tinually  getting  info  the  bayou  and  Amite  Biver,  forming  snags  ao^ 
obstructions  that  will  require  removiil  from  time'to  time  t*)  preserve 
the  navigation. 

About  $3,5tM)  will  he  required  each  yeiir  to  keep  this  river  and  bayoo 
in  navigable  condition. 

There  has  been  expended  on  these  streams  to  June  30, 1892,  the  suin 
of  «23,fi28.15. 

AbttraetofapprBprialioniifiirimpro'ing  Ainilt  Hirrr  anrf  ISai/oii   Manrhar,  /.dnijuiiiA 
By  act  of  Cougress  iippioTc'cl— 

Juno  u.  1880 _ t»,aa 

March  3. 1881 5,00 

AuKUflt  i5, 1886 S,0O 

By  sot  of  Congress  irnKsixlAQKiBl  II,  1886 S,W 

By  ant  (if  Congress  npiimved  Seplember  19, 1880 , ^M 

Total --- s^ac 

Money  Mtatemcut. 


I 

7 


Amount  available  fnr  liscal  year  eudiiig  Jaup30,  1893 3,90. 'J 


tli.it  tail  liBprolitablyespeDdsilin  fiscal  j-earBndinjKJa'oaSO,  18M      a;5(l|l<^ 
;iirl  in  i:aiii]iiiaiice  witli  rttiiuirumeuts  ol  s^ctiuns  3  nf  rvvur  and 


itii  ntiiuirumeuts 
harbor  acta  of  1806  and  1867. 
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i  COMMERCIAL  STATISTICS. 

i 

[From  June  1. 1891,  to  May  II.  1892.] 

^QBber  of  steamers 4 

flBBlwrof  trips 316 

^^itered  tonnage  of  steamers,  316  trips 7,0:% 

Smug  Tesi^s,  number  of  trips  made T^ 

^'leistered  tonnage  of  same 1. 387 

Arenge  draft  of  sailing  vessels,  light,  2 feet;  loaded,  5  feet  9  iucbos;  of  steamers, 
^^f2i  feet;  loaded,  5^  feet. 
Tliere  were  no  new  lines  of  transportation  established  during  the  last  year. 

Beceipts  and  shipments  far  two  years. 


<WBbtr 

Kf- 

vnau 

RTwrf 

^TW 

Lalhi 

End 

Oottcn  auil  iteMi 

lliieelUiM<niirt  fn*if;ht. 


ToUl 


Articles. 


ShipinentM. 


Bfceiptn. 


btimtMat 

Total 

^Wtte  orer  previoua  y  wir 


Year  ending  May 
31,1  HDl. 

Tons.  1    Valne. 


Year  ondin;;  May 
:n.lH9-2. 


I 
7.751  I    $62,820 
:t50  5, 985 

782 
4. 115 
5. 850 
4,014  I 


216 
1,526 
1, 512 

156 
4,016 
1, 221 

lt?5 


Tons. 


4,  8:{8 
656 


Value. 


5.  Zi\ 
388 
464 


I 


4.214 
205,  728 
7. 4a5 


1.619 
40 


17,792  j     300.i'63      l«..VtO 
1 1        738 


$32.  641 
14,  206 


8.  405 
1,764 
2,104 


174.090 
5,  4(»5 


13,236         23H,6J5 

I 

i 

5,294  !        95.446 


I 


334,  Wl 
33. 098 


Comparative  statement  of  receipts  and  shipments  far  three  yvara. 


Tear  ending  May  31— 


Tons. 


}5J ;      84.295 

}2 17.792 

'** ;       18,530 


Value. 


$291,067 
3W,  i»«;:i 

3:m,  JMii 


S4. 


IMPROVEMENT  OF  BAYOU  LAFOURCHE,  LOUISIANA. 

In  1879  a  project  was  approved  for  removing  the  obstinotions  to  1111  v- 
Satiouiu  the  bayoa,  sudi  as  snags,  wrecks,  raft  hea])s,  and  impending 
^^es.  Work  was  carried  on  under  this  i)rqject  from  1881  until  1SH3, 
'^lieii  the  plant  was  laid  up  at  Lockport  after  (*learing  the  bayou  adis- 
«ince  of  .'50  miles  below  that  point. 

In  IHH-i  a  project  was  approved  for  continuing  the  snagging  oi)era- 
'ons  on  down  beyond  the  place  where  work  had  ceased  in  1SS3,  and 
=<J(^ordingly  work  was  resumed  in  Sei)t4Mid)er,  1S.S4,  and  continued  to 
^muary,  18S5,  when  o]>erations  were  suspended  on  acc(mnt  of  high 
vater.  '  The  plant  was  subsequently  removed  to  other  phwu^s. 

Beyond  surveys  and  examinations,  notiiing  further  was  done  until 
^^VJ,  when  Congress  appropriated  for  "  iini>roving  Bayou  Lafourche, 


t 
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Louisiaiiii,  |)ur.iuaiit  to  Hie  j>n>ject  of  Lieut.  O.  T.  C-rosby,  Corps  of 
{^uieL-ia,  dat«d  June  11,  18<^!,  $r>0,000,  iDcludiiig  imineduite  dredgiii 
secure  low-water  navigation," 

During  eight  moiitlm  ot'tlie  year,  when  the  Mississippi  flivcris! 
Bayou  Lufourche  is  navigable  by  tlie  largest  steamboats,  but  dm 
extreme  low'-water  navigation  jx  sometimes  entiiely  suspended  for 
boatsdrawing  over  2  feet  of  water. 

The  project  referred  to  in  the  foregoing  act  was  to  jilace  a  kick  iu 
Mississippi  Kirer  end  of  the  baj-ou,  converting  the  bayou  into  a  elw 
water  stream,  and  then  dredge  a  uhaimel  75  feet  wide  and  5  fet-t  d< 
at  mean  low  water  of  the  Gulf  throughout  its  length. 

The  act  also  provided  forinimediatedredging,»nd  since  thebaratt 
river  end  of  the  bayou  hud  shot  out  navigation  in  18S7,  it  was  propo 
tn  dredge  a  chanriLl  llii'in^^li  tbis  liar,  the  channel  to  have  a  dcpti 
ifi-etbehiwuican  l<iw  «;ii.i- <,r  the  Gulf,  and  a  width  of  TO  feet.  : 
dredging  wiut  doni'  li,\  Lonliiiit  mid  admitted  snflicient  water  to 
hayou  to  rei^stablit^lt  ilatboal  iiinigation,  which  had  been  sitspertdt 
day  or  two  while  the  cut  was  being  made. 

It  having  been  ascertained  that  about  160,000  cubic  yards  of  in 
rial  would  have  to  be  dredged  ft'oin  the  bayou  to  secure  3  feetdo{>th 
flatboat  navigation,  bids  were  opened  June  10, 1889,  for  dredcin^  ^ 
xmouut,  but  the  price  bid  wa^i  deemed  too  high  and  the  bid  was 
jected.  Work  was  then  begun  by  a  hired  tbedge  and  continned  ni 
high  water  interfered. 

The  channel  had  been  cariied  a  distance  of.  about  2  miles  from  i 
mouth,  and  had  a  depth  of  2  to  3  feet  at  mean  low  water  of  the  Qt 
TXjKtn  commencing  this  dredging  it  was  found  that  the  I'hannel  thnffl 
the  bar  at  the  head  of  the  bayou  had  shoaled  so  as  to  leqiiire  redre 
ing,  and  much  of  the  channel  work  had  to  be  gone  over  several  tiB 
owing  to  the  caving  of  the  aides  of  the  cut«  Ou  September  15,  II 
dR'dging  was  resumed.  The  dredge  had,  as  formerly,  to  reopen  th»i 
through  the  bar  at  the  head  of  the  bayou  and  rediedge  much  of ' 
channel  previously  gone  over.  The  work  was  suspended  in  Jamu 
1891,  owing  to  high  water. 

Upon  the  subsidence  of  the  high  water,  work  was  resumed 
gust  5, 1891,  and  cftntiuued  until  high  water  again  caused  its  suspeni 
in  the  latter  part  of  January,  1892. 

During  this  time  the  dredge  removed  from  the  channel  95,984  cnl 
yards  of  material,  18  stumps,  33  logs,  and  10  wrecks,  making  flatba^ 
navigation  practicable  for  a  distance  of  about  32  miles  during  In 
water.  J 

Work  will  be  commenced  again  as  soon  as  the  stage  of  water  «^ 
permit.  J 

Tlic  iiiipjiiviiiierit  by  dredging  is  a  slow  and  an  satisfactory  wi^ 
sill.-.'  till'  silliiiN  ii|i  i.rtlif  dredged  channel  takes  place  with  the  roe" 
rcTic' III' liJ,:;!i  w;iti'i- fiTi'li  year.     The  construction  of  a  lockatthelii 
of  llic  biiyciii  will  aliiiiiat  entirely  overcome  this  difiBcnlty  and  reii 
the  navigation  of  the  bayou  safe  and  certain  under  all  conditions; 
tide  in  the  Mississippi  River. 

The  cost  of  a  lock  at  Bonaldsonville  was  estimated  by  Lieut. 
to  be  Jiliont  $450,000.  With  this  lo<'k  completed,  whatever  dredj 
was  done  in  the  bayou  thereafter  would  be  pnMitically  penuuieot, 
a  nioiternte  annual  outlay  would  maintain  satisfactory  navigation  hft 
pos.silile  to  secure  with  any  amount  of  money  under  the  present  wi 

The  total  amount  expended  on  the  improvement  of  this  bajou  * 
Jane  30, 1892,  was  $73,343.80. 
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# 

ibHraei  of  ^pnpnaUmu  for  improving  Bayou  Lafowrokef  Loniaiana, 

CongreM  approred — 

l«,lS78 $10,000 

4l879 10,000 

14,1«80 5,000 

vl884 5,000 

Dongims  passed  AoffOBt  11, 1888 50,000 

[Congress  approYed  September  19, 1890 '. 50,000 

a 130,000 

Money  statement 

1,  balance  nnezpended $72, 716. 56 

192,  amount  expended  daring Asoal  year 16,060.36 

2,  balance  unexpended 56,656.20 

2,  outstanding  liabilities 175.00 

2,  balance  available 56,481.20 

ipropriated  by  act  approved  Jaly  13,1892 50,000.00 

mailable  for  fiscal  year  ending  June  30,  1893 106,481.20 

(estimated)  rennired  for  completion  of  existing  project 350, 000. 00 

tbat  can  be  protitably  expended  in  fiscal  year  eiioing  J  line  30, 1894  100, 000. 00 
ed  in  compliance  with  requirements  of  sections  2  of  river  and 
r  acts  of  1866  and  1867. 


COMMERCIAL    STATISTICS. 

[From  Jano  1, 1891,  to  May  31, 1893.] 

r  steamers 8 

stered  tonnage 2, 335 

I  number  of  trips  out  of  bayou 253 

I  tonnage  of  same 79, 488 

9sel 1 

I  tonnage  of  same 10 

I  number  of  trips  out  of  bayou 21 

I  tonoage  of  sxune / 210 

f  barges  enteriug  the  bayou 108 

tonnage  of  same 91, 320 

of  lines  of  steamers,  6;  one  line  of  3  vessels,  and  5  steamers  running  iude- 

draft  of  steamers:  Light,  2  feet;  loaded,  9^  feet, 
ere  no  new  lines  of  transportation  established  during  the  year. 


BeceipU  and  shipments  for  two  years. 

« 

Article!. 

Year  cndinf;  May  31, 
1801. 

Year  ending  May  31, 
1802. 

Tons. 

Value. 

Tons. 

Valno. 

Shipments . 

• 

44,832 

31.084 

8,310 

4,709 

111 

205 

77 

475 

$3,290,481 

968.000 

326, 736 

151.447 

2,505 

12, 270 

5.190 

35,466 

26,  .130 

17.334 

3,:J37 

2,738 

150 

196 

4 

275 

$2  531.155 

510.2.50 

162, 07H 

1  on  loll  ft 

73, 032 

10,  .308 

9,823 

2,100 

M  fn'iiflit 

7,441 

90,703 

54,420 
72,150 

4,792,095 

3,194,730 
257.400 

50,373 

32.562 
88,920 

3, 313, 089 

Jifceipt^. 
iH  ftt^iclit 

1,991.853 

355,080 

total 

217,273 

8,244,225 

171,855 

5,660,622 

^a  92 ^94 
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SfutnTCunerHB  upruruU — 

JWW18.1M8 *UIVO(U-, 

J(«ili3,l878 M^Om 

Jiui»H.iBeo , D,o(n 

Mj5.Ugi 11,000 

'»«fCuli((i«Mpa«MMlAiii(UHtl  1,1888 BO,a» 

""'l^aSMM  ^piaved  Seplembot  10, 1890 .'. BO^OOD 

, 130^000 

HfofMy  tUUement. 


fiij\,liea,  balaD(«  nniMpeaded .*! 6^406.30 

n|;l,IW2.oiilBlaiidiiu!liabilltwi '        IWrOO    ■ 

hi;  1,1893.  balnnce  uvailablo Bfl,4SL9)  . 

l«Mut  iq>pr<)priute<l  b;  act  approved  Jul;  18,1892 00^000,00 


It  Avoilubl*  fot  fi»cia  y«ar  eodiog  June  30, 1803 UM^4t 

it  (MtiuiHted)  rtHiuiroil  foroonipletioaof  existiiiK  piujwt 'B^'" 

iproHInblrexpendeclinfiscalyeareufUngJiiBaSI^UH  10((M 

e  with  T«qiiireineiit«  of  sectiuns  3  of  liret  ud 


IT  »f  ntfuiniAni . . 

ibhrnd  timnoge 

A  Dwnibar  of  trips  oat  of  bajron  . 


COMMKRCl&L   STATJSTtCS. 
[PniB  Ju8D  1,  un,  to  Uaj  It,  un.j 


.    3,835 


of  trip*  oDt  of  bayon . . 


woIhmxgM  enteriug  the  bayou 

~*«  tonnage  of  aame 

■  of  liuee  of 


;  oae  line  of  3  TewelB,  and  5 


Beet^U  aiMi  ikipmmU/or  two  ytari. 

- 

AiUolM. 

Y«rni<lliiKHay31, 

T™ro...«gH.,3, 

Tod.. 

VJue. 

t™«. 

T«|U6. 

-  ..»».. 

9,StO 

la 

'si 

iw 

tmtadvowmm 

W.7W 

M.4M 
T2,m 

*,7»2.I»S 

3,IW,TW) 
397.  too 

gRMO 

^■■■1  ft'W 

««f<i»<. 

S1T,»73 

8,»4.2ZS 

171.  M* 

T(«tepaiiigMii.jai~ 

Tout    1    v«l 

,-~. 

200,  Y« 

During  Uie  sokaou  of  extreme  low  water,  wbea  tbe  ban  tbnt  httro  fonued  it 
bayou  prevent  the  mniiing  or  eteamboate,  a  large  pertion  of  Ih*^  BUeurnnd  ri<o  i 
are  tranSportod  np  thf,  bajon,  li;  incHns  of  flutlioiita,  lu  thf  heaa,  nlicrc  it  1 
sliipped  on  the  regular  lisyoii  hoat8  oJid  Uroiiglit  to  tiev  OrleaoH  by  way  of  the 
BJBtippi  Biver. 

Dnring  tlio  last,  yex'  thirty-tlireo  flutboiita  and  two  nninU.  Rli-amerB  arero  enc 
in  thiH  biiniuoaa.  The  Hatlioate  carried  nirgncH  of  troni  35  to  )i5  tono,  anil  the  S 
boatA  from  50  to  TO  tonn.  T]ia  nnnibor  of  trips  made  or  the  toUl  of  cargo  haitdl 
tbix  nicaoB  ran  not  be  luiccrlniiie^  »<  thlH  Hnie. 

There  nre  nlno  two  little  boats  S  tons  rnpncilv.  that  nre  tuakiuB  r« 

CB«s<^nger  trlpH  up  and  dawn  tb  twoen  DdniilifBonville  and  Thibud' 

otb  railroa^l  points  uu<l  ilislunl  >.  i'  IVoui  the  other. 


IMPBOVEMENT  OF  B>  SRKEBONNE.  LOUISIANA. 

Previous  to  the  commencp  '  the  improvement  of  the  Bi 

Terrebonne  it  was  little  bi'tU-r  .uctn  n  diainngi;  tUtch  in  places. 

The  project  atlopt^id  for  the  improvement  of  this  bayou  eontemp] 
the  dredging  of  a  channel  4  feet  deep  at  mean  low  water  of  the  Gn 
Honma,  and,  with  the  appropriation  of  *10,(KMI  made  in  188(1,  the  i 
of  dredging  waw  conimonccd  in  that  year  and  continued  uutil  Det 
bcr  17,  1887,  wlieu  the  ohannel  was  cunipli-ted  to  the  railroad  depc 
Houma,  where  a  turning  basin  was  dug. 

The  improvement  enables  planters  on  the  bayon  to  float  their  proc 
to  Houma,  the  nearest  railroad  station,  or  else  ship  by  boat  direo 
New  Orieans  by  way  of  connecting  bayous  and  canals. 

It  is  doubtful  if  the  improvement  can  be'  made  permanent,  aa  n 
or,  less  silt  finds  its  way  into  the  bayou,  causing  Bhoals  to  fonn,«l 
will  require  removal  from  time  to  time. 

No  work  has  been  done  during  the  past  year,  and  it  ia  not  belie 
that  more  work  will  be  required  during  the  ensuing  year  than  can 
Beeuved  with  the  funds  remaining  available. 

The  estimated  vost  of  the  improvement  was  $38,800.  Tbecomplet 
of  the  project  has  cost  $35,808,  leaving  $2,992  still  unexpended. 

Ab$tract  of  appropriatUint  for  imploring  BaffOH  Terrthonne,  Louinai», 

By  Bct  of  CongrefiM  iipproved— 

Juno  14,1880 m 

Mardi  3, 1881 % 

By  act  of  Con(trpsa — 

I'.issed  AnguBt  2, 1882 7. 

Ajiproved  AiigtiBt  5, 1886 U 

Passed  August  11. 1888 ^ 

Total 38 


Sirv'  -  ■ 
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WtI.  1«91,  balance  iinexjiended $2. 1»J)2.()0 

Ji^  1,1892,  balance  onezpended 2,yD2.(H) 


COMMERCIAL  STATISTICS. 

Owine  to  the  crcvarao  of  last  year  the  Terrebonne  Hcction  away  fmin  the  railroad, 
rlyuiof  it,  was  inundated,  and  the  crops  prixluiMMl  nnKiuntcd  to  no  littlr  that 
the  boat  naoally  plying  in  the  bayou  bad  to  seek  another  trade,  which  compel IlmI  the 
prtNlacers  to  haul  to  and  from  the  railroad. 

The  statistics  printed  in  the  last  Annual  Report  are  appended. 

Komberof  vessels,  1889-W 2 

Total  reij^stered  tonnage  of  same 7<>.  20 

Aggregate  number  of  trips  out  of  bayou 2I> 

Aiegrpgate  tonnage  of  same :j2(j.  15 


Articlra. 


F«car l»«m»lB 

HolaMn <l« .  - 

Kite Kirka 

Pntatoes do. . 

lluM * bales 

Total tons 

Coil _ tons 

;     WMClUiinias  freight 

Total t4inrt 


Year  endinj;;  Mav 
31, 1S«U. 


Quantity. 


11,623 

4,443 

250 

258 

12 


3,076 


1.000 


Year  cmlin-j  Mav 
31.  WM). 


Valuo.    |(juaiitity.|    Valiu». 


$200,214 

35,544 

812 

516 


72 


5,000 
l.rUO       170.  (MK) 


5.110       4:j«Mr»H 


8,  745 

;?4''7.  410 

3,5Mrt  1 

2h.  liS^ 

3:.o  ' 

l,i:{7 

'^:^(\  ; 

to;) 

24 

144 

2,3U4 


I 

i.r.iKi  I 

1.  100  I 

:>.  0:4 


7.  :>oo 
1 :'.::.  (HM) 

32S.  TiTO 


S  6. 


niPROVEMENT  OF  BAYOU  PLAQUExMINK,  LOKISIAXA. 

Prior  to  1867  or  18G8  Bayou  riaqueniiue  was  iijivi^iit<'d  by  tlio  Iin^j:- 
^fiteamboats,  but  aomotime  during:  the  your  meiitioiied  tin^  policM* jury 
rfPlaquemine,  without  auy  apparent  warrant  of  law,  caused  a  <like  to 
febnilt  across  this  bayou,  shutting  out  the  water  of  the  iMissis.si|)pi 
Biver. 

Steamers  which  had  used  the  Placiuemine  route  to  Grand  Lake  and  the 

Teche  country  were  thereaiter  obliged  to  go  by  way  of  the  month  of  the 

Bed  River  and  the  Atchafahiya  to  reach  their  districts,  and  for  some  t  line* 

P^t  have  been  entirely  cut  oft'  from  commnnicati(m  by  this  ronii<l;ibout 

^ay  on  account  of  the  closing  of  the  mouth  of  Red  Kiver  at  low  water. 

The  opening  of  this  bayou  to  navigation  is  therefore  of  importance  tf) 

Wie  navigation  of  the  Red,  Rhick,  Ouac^hita,  and  At(^liafalaya  rivers, 

ftnd  the  bayous  Tensas,  Bartholomew,  Maccni,  Bocuif,  ('ypiess,  Tcciie, 

and  Courtableau,  the  natural  wat<'r  transportation  routes  of  a  very  fer- 

tHe  and  very  large  area  of  rapidly  improving  country. 

In  1885  a  project  for  the  improvement  of  this  bayou,  by  building  a 
lock  to  connect  it  with  the  Mississippi  River  and  clearing  out  the  chan- 


T  OF  THE  CHIBP  Of  EN0ISEEB8,  U  ViSKY* 

so  as  In.        e  ii  depth  oC  6  feet  at  meau  low-water  level  of  the  Ga 

'  aseu.         This  improvement  was  estimated  to  eost  $1,708,350. 

188  I      1,000  was  appropriated  "for  Bewiring  a  n'^vigable  nlu 

.eet  Wiuc  and  6  feet  in  depth  ft-om  deep  water  up  to  the  Plaquemt 

ite,  and  for  Becurtug  the  month  of  the  bajoii  from  liirtlier  caving." 

As  there  was  no  plant  at  the  dinpoHal  i>(  thia  ufGce  for  the  oonstn 
doii  of  dikes,  etc.,  *75,O00  of  tliis  appropriation  was  allotted  for  | 
mstractioQ  of  hank  protections  and  turned  over  to  the  officer 

irgo  of  the  tburth  district  of  tht-  Miiiaia»ippi  Hiver  in  May,  1889, 

iVith  the  remainder  of  the  fluids  dreUging  was  commenced  Jane 

i9,  at  a  jwint  alK>nt  5  miles  below  the  town  of  Plaqm-iuine,  the  wa 
ucing  done  with  a  dredge  belonging  to  the  United  States  and  bin 
labor.  This  dredging  was  continued  np  to  date,  with  short  interra 
ions  due  to  high  water.  » 

Owing  to  the  railroad  bridge  at  Flaqnemine  not  being  adrawbrid^ 
it  has  not  been  possible  to  c  >  dredging  np  U>  the  riaqiietaa 

Dike,  as  specified  in  the  ae'v.  riatiou.    The  project  wii»ac^ 

ingly  modified  so  as  to  stop  (  when  the  railroad  bridge  1R 

reached. 

As  soon  as  the  bridge  war  d  the  dredge  turned  back  al 

worked  down  to  a  point  abui  ilf  of  a  mile  iVom  it,  when  wa 

was  discontinued  and  the  pla  up  at  Plaqueminc  and  pla«'«d 

arge  of  a  watchman. 

The  work  done  from  J    v  1  ist  31,  IS91,  resuUed  in  the  ex4 

ation  of  li),716cubic  yaj    =  "  tland  tlie  removal  from  thechi 

el  of  139  logs  and  28  sti... 

In  1800  $100,000  was  aiipiu  for  continuing  tlie  work  of  i 

provement  of  this  stream.  Fort,T  i^uuiisiind  dollars  was  allotted  to  ti 
office,  the  rest  being  allotted  for  bank  protection,  as  in  the  case  of  i| 
jireceding  appropriation. 

Under  tliis  last  allotment  of  $40,000  a  project  for  the  commeneenM 
of  work  upon  a  lock  to  eonnect  the  Mississippi  Biver  with  the  bay 
was  presented,  and  a  board  of  engineer  officers  was  appointed  to  a 
sider  the  subject. 

Under  the  direction  of  this  board  plans  for  a  lock  of  sufficient's 
to  pass  four  coal  boats  or  the  largest  steamer  which  would  be  liable 
make  use  of  it  at  one  lockage  were  prepared.  The  estimated  cost 
this  lock,  with  the  inquired  right  of  way  and  approaches,  is  $700,0 

As  the  $40,000  available  wiis  not  sufHcieut  to  warrant  the  vmamea 
mcnt  of  work  upon  the  lock,  it  has  been  held  subject  tA  an  increase. 

Since  the  bayou  is  not  navigated  by  vessels  engaged  in  the  transp 
tation  of  merchandise,  owing  to  the  communication  with  the  Mississi] 
River  being  cut  ofl",  the  commercial  statistics  give  no  indication  oft 
imi)ortancc  of  this  water  i-oute  when  communication  with  the  Mi* 
sfppi  River  shall  have  been  established. 

The  innount  expended  on  the  improvement  of  the  bayou  to  Jane  ■ 
JS02,  from  funds  allotted  to  this  office,  was  $23,830.72,  i],000  6f  whi 
was  expended  for  preliminary  examinations  and  surveys  from  the  all 
ment  of  87.'>,000  for  bank  protection  at  the  mouth  of  the  bayou. 


(  of  appropriation)  for  improriHu  Bayou  Plaqaemine,  iMvitiana. 


•  iict  of  Congress — 
PnHaoil  AnRiint  11,  1 
Apptovod^i-iituiiih. 

Total 


•I!§l 
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Jb^  1,1891.  balance  unexpeuded $13l»,(N;:t.  IH 

hmXf  1992,  amonnfe  expended  duriiifj^  fiscal  year 58, 770. 34 

Jilj  1.1862,  balance  nnezpended 7.S.287.0i» 

iaoimt  appropriated  by  act  approved  July  13,  \«&2 15().  U(X).  (K» 

Aawat  available  for  fiscal  year  ending  June  30, 1893 22:{.  287.  (K) 


rAaoant  (estimated)  require<l  for  completion  of  exlHting  project 1,  :C»S,  250.  (K) 

iBoant  that  can  be  profitably  expi^nded  in  firtcal  year  oudiiig  Juno 

aO,18M 525,000.00 

flnbmitted  in  compliance  with  requiremente  of  sectiuus  2  of  riveV  and 
.  hirbor  acta  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Tbe  crops  and  supplies  of  the  x>eople  residing  altmg  tlio  Hayou  Plaqueiuiuo  liavc  to 
belualed  by  Wiigou  to  and  from  the  Mississippi  River. 

Shipments  for  Uvo  years. 


Articles. 


HubiMii 

Xms 

lUMOuiMfUi  freigbt 


ToUl 

1 


June  1,  IH'JU,  to 
Muyai,liS»l. 


Tuns. 


Value. 


Jiinn   1,  IH'Jl.  to 
Mh.v3I,181»-J. 

TunM.       Vuliio. 

I 


1.870     1132, WN)  \,VJ;l  '  ;*!iJ.^iK» 

i,6i:'j  ,     7i,ti«)o  ,  1.1411  :#<>.  rjo 

5U           2.r»<)U  r»5  1'.  704) 
I I  927  r»K,'j<W 


3,549  !    2Uti,7(H}  I    :<,245  :      lXi'J,«j:id 


^'  The  cypress  and  other  Iocs  towed  into  the  Bayou  Phiquomino  by  aiiiall  HteaiiuTs 
udiawiKl  into  Inmber,  lath,  and  shingles,  by  the  seven  Hawinills  uloii^  the  bavuu, 
KMHinted  to  63,315,000  feet,  or  126.630  tons,  valued  at  $l,i:»,070.  Nearly  all  ul''tlji:j 
pNLact  was  hauled  to  and  sliippeu  by  river. 


'  ttPORTS  OF  MAJOR  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS,  AND   OF 
BOARD  OF  EKGINEERS,    ON  LOCK   AT  MOUTH   OF  BAYOU    I'LAgl  E 
XlK£y  LOUISIANA. 

Office  United  States  Engineer, 

Netc  Orleans^  La.,  May  ;2oj  1S91, 

General:  In  obedience  to  iuHtructions    contiiiiied  in    MWv  from 
yj>ur office  dated  February  19,  1801,  I  have  the  honor  to  submit  the 
*>nowing  jirojiKjt  for  the  expenditure  uf  the  $40,000  available  for  im- 
proving Bayou  Phiquemine,  Jjouisiaiui,  \vith  plants  and  drawin^js*  for 
*iock  to  eonneet  the  bayou  with  the  Mis8ia!^ii)pi  River,  and  estimates 
J^^cost  of  a  h)ck  li65  feet  between  ]>erpeudicuhirs,  52  feet  widi*,  and 
*>ck.wfills  42  feet  high. 
^      1  also  forwanl  di-awings  t  of  proi)osed  locks  for  this  Uxnility  which 
^ere  turned  over  to  me  by  my  predecessor,  Capt.  W.  L.  Fisk,  Corps  of 


ngiueers. 


^^ 


'Thia  money  ntatement  includen  nmonnts  for  securing  month  of  Bayuu  P]u(|iieiiiiue 
^m  farther  caving.    (Appendix  T  1.) 
f  Not  printed.  * 
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LOCATION. 

Sevemi  loca  ions  for  this  iimcU-iiuwlud  lock  were  reconimt'iided, b 

it  a))imai'8  to  ii-e  that  in  ovary  t-ase  the  local  iiitcrest»  of  the  place  ti» 

betm  ignored.    Bwferring  to  luap  of  Pla<iti*miiie  and  vicinity,  two 

the  Hiiyttt-sted  sites  are  shown  by  ahadtHi  areoH,  numberod  I  anil 

"'iili  Hiliiationa  ari>  intlmincL-d  appanintly  by  a  supposed  nwewsitj' 

iiiouihii  the  old  mouth  of  th«  bayou,  and  some  stress  is  alio  1i 

..in  tlit!  jiositionn  giving  a  moro  direct  eiifranee  into  tlie  bayou  at  I 

ilroud  bridge.    I  have  discuBsed  the  antiject  of  location  with  stta 

■-"vt  men  and  cHizene  of  riaqueiuiue  and  it  does  not  app<>ar  that  m 

are  entirety  Batisfactory.    The  old  month  of  the  bayou  has  aliu 

cly  silted  up  and  tlie  location  of  the  railroad  and  the  t^nditJon 

T.      uayou  beyond  are  not  favorable  fot  a  landing  port<.    Owing  to  I 

if.h  having  Bilt«d  up  *'—  *  of  excavatiou  is  very  great. 

amount  of  tt"'"  "'tra  I  have  to  be  doue  before  any  w 

..  the  lock  pr  need,  and  the  dis|iosal  of  the  i 

ated  material  If  not  a  source  of  wnsidwtll 

(inioarraasniHut.     i  uicloBU  f-  ph  •  of  this  site  A  as  viewed  ft 

Ijelow  the  railroad  bridge,  y  nearly  in  the  directtOD  of  i 

axis  of  site  No.  y.  > 


1 


1 


,     From  the  practical  i  e  caving  of  the  bank  nt  Plaa 

mine  since  the  protectioi  bnilt  I  have  faith  'in  the  abS 

of  the  jetties  to  preservo  —  u.  ■  at  least  to  gwatly  retard  t^e 

uEuachuieut  of  the  river,  and  I  ueiieve  a  shorter  entrauce  to  the  b 
may  be  safely  had,  consequently  a  vejy  great  economy  in  the  mail 
uance  of  the  eutrance  may  be  secured.  By  taking  advantage  of< 
pit  already  formed  by  the  bayon  a  great  saviug  in  excavation  may 
obtained,  and  what  is  of  far  more  importance  the  success  of  the  eu' 
prise  will  be  better  assured  if  speedy  work  upon  the  lock  can  be ! 
without  considerable  outlay  lor  excavation  and  preliminary  work  wb 
is  not  so  impressive  to  the  average  observer  and  (lonseqnently  a  son 
of  ilisidiiffiit  til  tlmsc  iutiTcsted  in  the  progress  of  the  work. 

I  I'nii.snpiciitly  j-.'r(iiiiiiieiiil  thiA  placing  of  the  lock  in  the  bed  of 
b;iyim  iu  IV.iiit  uT  tlif  public  square,  as  shown  on  the  map.  If  it 
found  iiii|"js-ijbk'  tu  hold  the  bank  of  the  river  it  is  hardly  likely  t 
the  lock  would  be  cndiingered  lor  seventy  years  or  more,  taking 
progress  of  the  cutting  to  be  equal  to  that  which  has  occurred  sa 
18iy.  Tlie  basin  in  rear  of  tlie  lock  would  afford  the  necessary  sp 
for  the  transaction  of  the  sliip]iiiiK  business  of  the  place  and  give  K 
for  the  arrangement  of  the  toi\sufrM:il  jiml  produce  barges  prehniin 
to  the  navigation  of  the  ba,\uLi  bi^yviiil. 
1  send  herewith  a  photograph"  of  the  proposed  location,  B. 

CHARACTER    OF    THE   SITE. 

By  locating  the  lock  in  the  bed  of  the  bayou  the  excavation  of 
pit  can   be  most  economically  dune  by  floating  dredges,  the  mstei 
excavated  being  conveniently  deposited  in  the  bed  of  the  bayoU  "*" 
it  will  be  needed.    The  soil  is  firmer  than  that  upon  which  the  < 
New  Orleans  is  built  and  will  consequently  support  safely  anj- " 

'Not  printed.  ^  ■ 
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wbifh  is  safely  borne  by  the  soil  at  New  Orleans,  and  if  tlu»  expciuiinie 
in  building  a  lock  somewhat  similar  a  shoi-t.  distance  below  New  Or- 
leans is  applicable,  but  little  8eepa[i;e  may  be  expected  after  the  pit  has 
been  pumped  out.  Mr.  Ferrette,  a  successiul  architect  of  New  Orleans, 
.luM  found  by  experiment  that  a  pile  from  30  to  40  feet  lon;^  and  12 
inches  in  diameter  will  support  safely  a  load  of  67  tons  if  it  sinks  bub 
2  inches  at  the  last  blow  of  a  3,500-pound  hammer  with  a  lO-foot  drop. 
He  thinks  the  supporting  i)ower  of  the  soil  at  Placiueniine  is  consid- 
erably greater  than  at  New  Orleans.    Maj.  Harrod,  of  the  Mi8sissi))pi 

,  Birer  Commission,  thinks  that  thei'e  can  be  no  doubt  but  that  piles 
from  25  to  30  feet  in  length  driven  4  feet  from  center  to  center  and 
teenred  by  concrete  pa<*ked  around  the  heads  as  shown  in  ])1ans  will  be 
ibleto  support  safely  the  load  proposed  to  be  placed  upon  them.  Col. 
Glenn,  a  contractor  of  New  Orleans,  who  has  had  considerable  expe- 
rience, confirms  the  opinions  of  Mr.  Ferrette.  I  have  no  hesitation  in 
indorsing  Mr.  Ferrette's  views,  sine^j  the  buildings  constructed  mider 
U«  supervision  have  settled  an  imperceptible  amount,  if  any,  and  1 
im  confident  that  the  character  of  foundation  shown  in  the  drawings 

L  vill  safely  support  the  lock  as  designed. 

THE  LOOK. 

■^  The  character  of  the  site  makes  it  advisable  to  distribute  the  load  as 
equally  as  possible*  and  for  this  reason  a  single  chamber  lock  is  advo- 
cated.   Its  length  Detween  peri>endiculars  is  2Go  feet,  and  width  51*  fe(»t. 

:  Before  adopting  these  dimensions  a  list  of  all  the  boats  engaged  in  the 
ttivigation  of  the  waters  connecting  with  Bayou  Phuiucmiue  was  ob- 
tain^ which  is  herewith  inclosed.* 

It  will  be  observed  that  the  lock  will  hold  all  but  one  or  two,  a  side- 
Theelboat  and  one  with  extra  wide  guards.  Side  wheel  boats  are  no 
longer  being  built  for  the  navigation  of  such  waters  as  Bayou  Phuiue- 
>une,  and  there  would  be  no  hardship  in  coin])e]Iing  builders  to  conform 
to  the  prox>osed  dimensions  of  lock.  Two  coal  b.arges  of  the  largest 
tizeorfour  of  the  smallest  size  could  be  lo(;ked  through  at  once.  Since 
sn  tows  have  to  be  reorganized  after  passing  the  lock  but  little  lulvini- 

Sieis  to  be  had  from  passing  more  than  two  barges  at  a  time.  'Die 
nme  of  sediment-bearing  water  is  kept  within  reasonable  limits,  and 
the  flashing  of  the  lock  chamber  is  more  easily  ettected  when  the  dinien- 
>|0D8  of  the  lock  are  not  too  great,  and  the  maneuvering  of  the  gates  is 
amplified.  A  single  lift  is  proposed  feu*  the  reason  that  it  is  believed  to 
J*  feasible.  The  extreme  fluctuations  of  the  river  surface  amount  to 
30.5 feet  above  low  water,  and  this  extreme  high  water  would  last  for 
About  four  months  each  year.  By  building  the  gates  of  iron,  1  think 
Aey  can  be  made  strong  enough  to  withstaiul  the  pressure  from  this 
'ftui.  The  lock  built  a  short  distance  below  New  Orleans  has  wood- 
^verwl  gates  with  iron  beams  and  stands  a  lift  of  25  feet  safely. 

The  height  of  lockwall,  42  feet,  is  arranged  to  give  0  feet  on  the 
^itfcr  sill  at  low  water  and  leaves  about  2  feet  nuirgin  for  flood  level. 
.The  gat^s  are  all  of  the  same  size,  since  it  is  within  tiie  range  of  j)os- 
^bilities  that  a  crevasse  may  raise  the  l(»vel  of  the  water  in  tlu^  bayou 
^  that  of  the  river.  The  wickets  are  ])laced  in  the  gates,  an<l  the  metliod 
^maneuvering  the  gates  is  practically  th(*  same  as  that  used  i  n  the  lock 
below  the  city  of  New  Orleans. 

A  di*awbridge  swings  over  the  lock  immediately  below  the  lower  gate. 
This  bridge  is  for  teams  and  foot  passengers  only. 

'Nut  priuted. 


[ 


W  THE   CHIEF  OP   ENQINEF.SS,  V.  8.  ASHT.'^ 

are  full  heigltf,  to  guard  agaiost  oiijr  leakage  arontiiTI 
,  »uu  ^.je  sheft  piliug  is  canied  clear  ucrosnt  tlm  \iwk  am" 
tmr  splay  walls  o)'l>oth  the  fore  and  tail  bay«. 
walls  itie  of  concrete,  faced  with  grauite  where  anbjfctod  ti 


n«t«,  at  $8  per  cubic  foot 

litu.  it  41  pur  cubic  fuot WiJOL 

'^and  briilgo ft'lVg 

iting " 

^.n^  and  contingoiioiM 

aasinxBite 

mgiiiMriiig  ^x  pauses ,- 

Totui mi4 


BECOHHENDATIDN8  F( 

I  re8i)ectfully  reconun 
purchase  of  the  laoc  . 
river  aod  bayoo,  and 

spectftUly  submitted. 


Brig.  Gen.  Thomas  L.  C 
Vhie/  of  Eiiijiiii^ 


OP   AVAILiOlLE  FtlMDi.^ 

I  available  be  expended  & 
I'eet  and  Feno's  allef  tr' 
an  rights  as  nifty  be  u~ 


James  B.  tjunra, 


[Faurtli  iDdDrwuent.) 

Office  Chief  op  Engiheebs, 

U.  S.  AaMY, 

June  22,  i89U  I 
Respectfully  referred  to  the  Board  of  Engineers  constituted  by  Siw 
Orders  No.  41,  Headquarters  Corps  of  Engineers,  June  30,  1S91,  (Ml 
eonfiideratioii  and  report. 

The  Board  will  furnish  drawings  of  lock  proposed  or  adopted  by  tlm 
sliowiug  location  and  construction  of  lock  in  su^cient  detail  to  euuliliil 
ILe  loL-al  engineer  to  build  it.  I 

These  papers  will  be  returned  to  this  oflBce  with  report  of  the  Board.  1 
By  command  of  Brig.  Gen.  Casey: 

H.  M.  Adams, 
Major,  CorpH  of  Eiit/i iicers. 

[Fiftli  inrtarsBmenl.l 

Office  X5.  9.  Engimeeb, 

Ketc  Orleans,  La.,  Julif  17,  1S91. 
Respeolfully  returned  to  tlie  Chief  of  Engineers,  U.  8.  Army. 
Tile  Boiird  of  Engineer  officers  constituted  by  Special  Ordeit*  No 
HeiuiquiirterH,  Corps  of  Engineers,  U.  9.  Army,  Wsisbington,  IT 
Juue20,  18i>l,  met  at  New  Orieans,  La.,  July  15,  1891,  and  p-roc* 
to  consider  the  subject  of  a  lock  at  Flaquemiue,  La.,  a>H  iudicat 
fourth  indorsement. 
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FiiT  ti^  pnrpoee  of  obtainiug  mfumiatioti  regardisg  the  metliods  fol- 
hwut  in  Uie  coQOtnicliou  of  canal  lochs  id  the  vlraoit?,  avisifwas 
««\v  Ut  the  Mexican  Gulf  Canal  Lock,  wliiish  is  located  abont  10  miles 
below  Sew  OrleaDB. 

Oil  the  following  day  the  Board  visited  Plaqoeminei  La.,  uid  thor* 
oi^'hlj-  examined  the  proposed  sites  for  the  PlaqnemiiieLocK,  the  char- 
'M«r  of  the  approaches  in  the  diit'erent  cases,  {he  nature  of  tlie  soil 

fOD  which  ttie  locks  woald  be  built,  et«. 

On  tiie  I7tti  instant  a  full  disitiissionof  the  different  matters  relating 
btlu-  subject  under  consideration  yras  had  and  the  following  nmcln-  - 
"'OOB  reached : 

L  Tliat  the  nature  of  the  soil  does  not  present  any  Insnimoiintable 
dtalocltM  to  the  safe  construction  of  the  lock. 

2.  iu  cousiderataon  of  the  very  great  head  of  Water  under  which  the 
nk  would  have  to  be  operated  at  times,  it  is  deemed  advisable  to  have 
twn  luck  chatuliers  instead  of  one. 

3.  The  lenffth  of  lock  chamber  as  propoged  by  the  looiJ  ofBeer  is 
4unMl  Huflicieut,  but  the  width  should  be  5If  feet  instead  of  62  feet  as 
piupNseti  by  him. 

i.  The  location  inoposed  by  TSai.  Quinn  is  believed  to  be  the  most 
■^ntotageouH  and  durable  and  la  recommended  for  adoption  for  the 
MSwiog  reasons: 
Bst  httle  excavation  will  he  required  for  the  body  of  the  look,  wad  it 
a  be  carried  on  in  a  secure  place  and  ecouomieaUy,  since  a  great  deal 
'it tan  be  done  by  a  floating  dredge,  the  excavated  material  beii^ 
iqwuted  in  the  bed  of  the  bayou  between  the  lock  and  dike  to  ad- 
rutttge. 

HIh!  large  basin  below  the  look  is  desired  by  the  parties  interested 

I  Uie  navigation  of  the  bayou  as  a  place  for  the  arrai^ement  of  boats 

^4  tews  utUr  passing  the  lock,  and  also  as  affording  the  most  eon- 

nivut  landing  place  within  the  limits  of  the  town.    The  bank  between 

pe  lock  and  river  will  atTord  the  nect^ssary  area  for  the  storage  of 

and  eructiou  of  work  shops,  and  the  materials  for  the  lock  can 

i  firom  the  river  at  this  place  and  placed  in  the  lock  with  the 

convenience  and  least  expense. 

bank  between  look  and  river  need  not  be  disturbed  until  the  lock 

It  can  then  be  excavated  und  the  material  cheaply  dis- 

of  behind  the  masonry  of  the  lock  and  in  the  river.    The  en- 

■UDt  of  the  river  need  not  be  greatly  feared,  for  the  bank  pro- 

I,  works  so  fiir  coustnicted  appear  to  have  been  very  successful. 

le  approach  to  the  lock  being  inucli  shorter  than  by  any  of  the 

tber  pruiKised  locations,  it  will  therefore  be  easier  to  keep  it  iu  cou- 

iliou. 

:  The  area  ot'  land  to  be  acquired  is  less  than  would  be  required  in 
my  iitijt-T  Juration,  and  the  value  of  thia  land  ia  no  greater. 
A  tiliii'  juint  showing  the  location  proposed  is  sent  herewith.* 
Z.  Till'  jjiciMiation  of  detailed  plans  for  the  lock  will  betaken  in 
Mud  im  !>tnjii  nn  practicable,  and  as  soon  as  finished  they  will  be  lor- 
kded  wiUi  a  final  report. 

f  Wm.  p.  Craiohill, 

L.  ,  Colonel,  Corps  of  JSagintera. 

'     MACKENZIE, 


Major,  Corps  of  Engineers. 
Jamics  B.  Quinn, 
Major,  Corps  of  Engineers. 


'Not  printed. 
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FINAL   EEPOKT    OF   BOARD   OF  ENGINEEHS  ON  LOOK   AT   MO(!TH  fl 
BAYOU   PLAQUKMINK,  LOinsiAKA, 

Officb  United"  States  Kngir&bb, 
Neip  OrJeam,  La.,  January  7, : 

Gknehal:  The  Board  of  Engineer  Officera  constitufced  by  Sj 
Orders,  No.  4],  Headquarters,  Corps  of  Engineers,  IT.  s.  Araiy^ 
20, 1891,  to  i-Diisider  the  subject  of  a  lock  to  connect  the  Missir 
Eiver  with  Bayou  Plaquemine,  Louisiivna,  reaAa>mbled  at  New'"  ' 
La.,  Decfniber  22, 1891. 

Tile  Board  first  reviewed  its  action  regarding  the  tielecCion  of  a 
for  the  lock  which  was  reported  in  an  indorsement  dated  July  17, 1 
and  decided  that  there  was  no  reason  to  depart  tram  the  neleoted 
previously  recommended.    The  location  is  shown  on  the  map 
panying  plans'  for  lo"'' 

The  Board  then  v-  is  and  detailed  drawing 

lock  which  had  beei  date  of  the  preliniinaxy 

Since  the  only  o  ihamber,  as  previonsly 

mended,  was  to  divion  f"  he  wat«r  at  extreme  big 

between  two  pairs  ol  illowing  this  extreme  pi 

to  be  borne  by  a  si  i  ami  since  it  -was  advis 

have  the  lock  as  shoi,  >  better  accommodiition 

the  location,  as  well  as  ,»ons,  it  was  decided  to 

the  length  of  the  tlrst  ifQcient  to  permit  the  sv 

of  the  second  pair  ol  imilar  arrangement  of  gatei 

placed  at  the  lower  i  able  arrangements  to  he  initdl 

by  means  of  opeiiings  in  lu^  tes  of  each  pair  an<I  by  by  pan 

valves  to  insure  a  proper  level  oi  watt,  between  them  whea  the  loetJ 
was  in  use,  the  main  chamber  to  be  of  the  dimensions  previously  I0 
ported.    The  general  plan  is  shown  in  sheet  Sfo.  1. 

The  foundation  was  then  considered.  And  the  method  of  prppario|| 
the  same,  which  has  been  successfidly  followed  in  the  erection  of  Kim^ 
lar  eoustrucfions  in  the  vicinity,  was  approved  of. 

This  method  will  be  readily  understood  by  referring  to  sheets  Ifol 
2,  3,  and  i. 

It  is  in  effect,  to  surround  the  site  with  sheet-piling,  to  tbeu  exciivaH 
the  inclosed  soil  to  a  proper  depth,  to  then  compact  the  inclosed  wS 
by  driving  pilesof  25  or  3U  foot  lengths  at  distances  apart  of  3  t'ect&iHIl 
center  to  center,  to  then  lay  upon  the  heads  of  these  piles  a  mass  it 
concrete  extending  to  the  low-water  level,  as  shown  in  thf  drawing^ 
the  foundation  and  the  lock-walls  to  the  level  of  lOw  water  forming  A 
mouolithicstructure  with  a  liberal  bearing  surface  to  support  a  nias^fV 
super  structure . 

tAinae  there  is  some  doubt  as  to  concrete  in  large  masses  not  sa\h 
merged  maintaining  its  integrity,  brick  laid  in  cement  is  recommended 
for  the  superwtructui-e,  i.  e,,  that  part  of  the  waJIs  above  low-wattf 
level.  And  ^'lUi-k'  it  U  desirable  to  have  this  part  as  light  as  iscisi- 
sistent  witli  iiiu]ii  r  siiibitity  and  sti-ength  to  avoid  any  possible ovBf' 
loading  ol'  iln'  l'iiiiiKl:inoii  soil,  and  for  economic  reasons  also,  the)?^ 
tern  of  foiisrnntiiiii  illustrated  in  tlie  drawings  is  recommended,  •".  ft| 
with  relieving  archcH. 

It  is  recommended  that  the  gates  be  of  iron.  The  gates  repie 
in  the  drawings,  in  sheets  Sua.  rt  and  G,  are  calculated  to  faaT4 
cieut  strength  to  withstand  the  fidl  head  of  waterat  high  water 

•Map  and  drawiogs  do t  printed. 
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recisely  alike,  80  that  in  case  of  accidout  one  set  cumld  be  su]).sti- 
for  a  disabled  set. 

)  manoeaTriiig  of  the  gates  to  be  effected  by  means  of  a  s))itr 
A I^  handy  aSer  the  pattern  in  use  upon  the  i^eokuk  locks,  Mis- 
pi  Biver. 

cylindrical  valves,  of  the  patt<»rn  used  ui>oii  the  Muskingum 
locks,  is  recommeuded  for  the  filling;  and  emptying  valves,  tliis 
u  of  valve  having  proved  eHicacious  and  economical.  This  valve 
resented  in  detail  upon  sheet  No.  8  and  the  methoil  of  installation 
ilieets  Nos.  4  and  7. 

same  pattern  of  valve  to  be  used  for  the  by-pass  valve  at  the 
gates,  the  installation  of  which  is  not  shown,  but  is  shiular  to 
f  the  others,  differing  only  in  the  level  at  which  it  is  phiced. 
mitre  sills  are  of  cut  granite  securely  bolted  to  the  concrete  and 
provided  with  a  suitable  timber  cushion  piece, 
esses  are  to  be  provided  in  the  fore  and  tail  bays  for  the  recep- 
'  a  timber  dam  in  the  event  of  its  being  necessary  to  empty  the 
)  make  repairs,  and  within  the  body  of  the  lock  slight  recesses 
1  iron  ladders  to  extend  from  the  bottom  to  the  top  of  wall, 
re  is  also  to  be  two  or  more  rows  of  mooring  hooks  in  the  face  ot 
2k  walls,  and  snubbing  posts  ux>on  the  tops,  also  four  hand  cap- 
upon  the  top  of  the  walls  for  manceuvring  crait  when  using  the 
While  these  minor  details  are  not  shown  in  the  drawings  their 
as  been  included  in  the  estimates. 

ESTIMATED  COST. 

lUon,  220,000  cnbic  yards,  at  20  cents ^4,000.00 

i.l80,at$5 40,9(X).(K) 

«liiij5. 325.080  feet  B.  M.,  at  $25  p«r  M 8,127.00 

!«  for  miter  sills,  4,»59  cnbic  feet,  at  *1 4,  t»r»9. 00 

•  for  buffers,  ett-.,  9,360  feet  B.  M.,  at  $20 187. 20 

[)pe  for  spar,  400  feet,  at  16  cents (U.  00 

Us  33.021  cnbic  yards,  at  $8...' 2(U,  1(58.00 

,  11.477  M,  at  $20 229,540.00 

ht  iron.  667.352  ponnds.  at  7  cents 46, 714. 04 . 

on,  1 82,040  ponnds,  at  5  rents 9, 102.  (X) 

12,592  ponnds,  at  9  cents 1, 133.28 

rs,  capitans,  and  moorings,  et<; 5, 101. 88 

rical  valves 6,000.00 

ae  of  site 40,000.00 

Total 7(K),000.()0 

rking  contingencies  are  inchided  in  the*  st^vcrnl  rstiniatcs. 
p<5ctfully  submitted, 

Wm.  p.  CRAUmiLL, 
Colonel y  (-orpa  of  Engineers. 
.TIMOBE,  Md.,  January  13, 1892. 

A.  Mackenzie, 
Major,  Corps  of  Engineers. 
VK  Island,  III.,  Janvary  9, 1892. 

James  B.  Qutnn, 
Major,  Corps  of  Engineers. 
V  Orleans,  La.,  January  7, 1892. 

r.  Gen.  Tiio^tfAS  L.  Casev, 

Chief  of  Enginetrs,  U.  ti.  A. 
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IMPKOVliMliINT  OF  BAYOU  COIJRTABLEAU.  LOUlfilANA. 

During  tll(^  bigb  -water  in  tLe  Atcliafalaya  Bivei'  a  bar  fortntt  nt 
nioiitb  ol'  the  Coiirtableaa,  but  u|>ou  the  subsidence  of  the  At4.-halitli 
tbe  reflex  water  ol'  tlie  bayou  causes  some  scour  to  t-ake  pliute  on 
bar. 

Actiii;;  ui>oii  the  sujipositioii  thatit'iUl  the  water  carried  by  UieCi 
tableau  wuh  eoneeiitrated  upon  the  bai'  obstructing  its  month  it  vt 
be  reiiioved,  a  project  was  approved  in  1^79  which  liad  tor  its  ul^ect 
cUiain^  of  all  bayous  flowing  out  of  the  Courtableau  to  the  »outhir 
to  prbvent  any  escape  of  water  by  tliese  lateral  Btreama,  and  to  i 
fltruct  locks  and  dams  so  as  t«)  make  alackwater  nayigation;  first,! 
Ban-c,  17  miles  up  stream,  and  tlieri  to  Washington,  La.,  11  utiles 
ther  up. 

Tlie  ]ireliminaiy  estimate  for  the  cost  of  this  work  wafl  t40,000,w1 
was  attei'wards  increased  to  t7S,5U0,  and  it  was  reported  in  tlie  »ni 
TiqMi't  of  1S3C  that  the  cost  of  masoury,  look,  and  dam  would  hK^llSf 

In  1882  dams  were  built  on  the  Big  and  Little  Pordocbe  bayous^l 
timber  was  slashed  intu  the  smaller  bayoas  so  as  to  eonceutrata^ 
flow  of  water  over  Little  J5evil  Bar.  The  result  was  favorable,  U 
feet  iniTeased  depth  of  water  was  obtained  in  two  days. 

It  was  reported  that  the  swarbpers  cut  one  of  these  dams  ail«r«l 
and  Little  Devil  Bar  again  sboaled  up.  In  1885  the  cat  dam  VM 
built  and  the  other  one  repaired.  A  sudden  rise  caused  ono  of  d 
dams  to  break, bnt  it  was  repaiivMl,  and  duiing  the  tbllowing  sunk 
goiid  results  were  hoped  ftom  the  eft'ect  the  two  dams  would  prixJi 

In  the  summer  of  1886  the  Courtableau  was  exceptionally  low,' 
Little  Devil  Bar  was  sboaler  than  ever.  At  its  lowest  sta^e  a  t 
could  not  be  Hoated  over  tjie  bar. 

From  the  report  of  Lieut.  Crosby  (Aumial  Report,  Chief  of  Eugiue 
for  1887,  page  13T6),  who  made  an  examination  of  this  stream  in  i 
tember,  1880,  it  will  be  seen  tbat  the  prospects  of  success,  even  ^ 
till  the  runout  bayous  closed,  are  anything  but  certain,  yet  the  cloi 
of  two  of  the  luincipal  outlets  in  one  season  did  produce  an  increoc 
3  feet  dei)th  of  witter.  In  view  of  this  faiit,  and  that  the  project  ca 
for  the  closing  of  these  bayous,  work  was  resumed  in  October,  U 
with  the  money  approiiriated  in  August  of  that  year. 

Slight  repairs  were  made  to  the  old  dams  in  the  Big  and  Littlp  ] 
doche,  and  a  new  dam  was  built  in  Bayou  English.  Bayou  Mami 
■was  similarly  closed,  and  the  winga  of  the  dam  closing  the  Big  Ford( 
were  repaired.  At  the  time  work  ceased,  in  December,  the  bar 
cutting  out  rapidly,  there  being  then  a  channel  of  A-om  3to5foetd 
while  when  work  began  there  was  one  of  but  a  few  inches  in  de 
The  new  channil  was  then  of  no  use,  however,  as  the  closure  of 
River  permitted  no  boats  to  enter  the  Atflhafalaya  from  the  Mis.si!t!i 
liiver. 

The  high  water  of  1888  formed  the  bar  again,  as  usual,  depqsi 
sand  t«  ii  depth  of  probably  0  or  8  feet  over  a  length  of  2  miles. 

From  a  personal  examination  made  in  October,  1888,  by  Capt.  i 
during  low  water,  it  was  observed  that  the  preceding  high  water 
cut  around  one  en<l  of  each  of  the  dams  already  built,  but  t^y 
Ciiused  a  sand  bar  to  fonn  at  eacli,  varying  in  height  from  2  to  3 
feet  above  the  water  in  the  Courtableau  at  the  time  of  the  exi 
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thnsfomng  all  thet water  in  the  bayou  to  pass  out  into  tlic  At(*liat'alay;i 
•icrosri  Little  Devil  Bar,  the  head  of  which  waH  tliou  some  3(M>  or  4<H) 

jaidii  above  the  Little  Fordoche.    The  volume  of  water,  (M>nsiderably 

greater  than  usual  at  low  water,  due  to  heavy  local  rains,  was  running 
with  great  velocity,  and  was  moving  a  large  quantity  of  sand,  as  could 
be  plainly  seen,  but  the  depth  at  the  shoalest  i)oint  could  not  have 
been  isreater  than  18  inches. 

Had  the  bar  been  cut  out  to  a  suitable  depth  for  navigation  \t  is 
doabtfid  if  it  would  have  left  sufficient  water  in  the  bayou  above  for 
fsrposcs  of  navigation. 

Ajs  soon  as  possible  preparations  were  begun  after  high  water  in  18S.S 
iDiepair  the  existing  dams  and  to  build  others,  and  for  closing  some  of 
the  remaining  outlets,  but  before  the  plant  which  was  to  be  used  on  the 
Viork  could  l^  put  in  repair  the  water  rose  to  such  a  height  that  nothing 
could  be  done. 

The  water  having  fallen  sufficiently,  work  was  resumed  on  September 
i,  1889.  The  broken  dams  in  Bayous  Mamzelle,  English,  and  Fordoche 
lere  all  repaired  and  lefb  in  good  condition.  Bayons  Big  Cane  and 
ittte  Cane,  both  of  which  are  small  and  of  little  importance,  were  ob- 
tancted  by  clashfhg  trees  into  them  and  the  boats  taken  to  Bayou 
uramon  on  November  23  for  work,  but  the  water  rose  so  rapidly  the 
lant  and  lumber  had  to  be  taken  to  Washington,  laid  up,  and  the  rrew 
ischarged  November  30, 1889. 

NoUiing  was  done  during  the  fall  of  1890  beyond  slight  rejtairs  to 
he  derrick  boat,  and,  owing  to  high  water,  work  was  not  resumed  until 
leptember  of  the  following  year. 

The  dams  at  Bayous  Cane,  Mamzelle,  and  J^ig  Fordo(*he  were  all 
epaired  with  piles  and  sheet  piles,  brush  aprons  placed  above  and  Ixv 
owthem,  held  down  by  sinking  trees  and  earth,  and  lett;  in  good  orclei-. 
Bie  work  was  discontinued  November  20  and  the  plant  laid  u])  at 
i^ashington,  La. 

Through  the  influence  of  the  dams  constructed,  the  bar  has  washed 
mt  80  as  to  give  a  navigable  depth  at  a  stage  of  water  in  the  Atchat'a- 
Jiya  7  feet  below  the  level  at  which  navigation  was  interru])te<l  in  tiie 
nmmer  of  1891,  but  it  is  doubtful  if  the  completion  of  the  ])res<Mit  ]>ro- 
leet  will  permanently  remove  the  bar  at  tln^  nuMith,  as  Little  Devil  Har 
irili  reform  at  eairh  high  water  of  the  At^'hafalaya  River. 

The  dams  are  in  fairly  good  condition,  but  will  require  exteiisi\  e  re- 
^rs  in  another  year,  particularly  the  older  ones. 

The  sum  of  430,781.70  has  been  expended  on  the  im]»rovoment  of  tlic 
iayou  Courtableau  to  June  .'W,  1S92. 

For  continuing  the-improvement  ])y  constructing  dams  and  re])airs  to 
hose  already  built«  tlie  sum  of  $3,500  can  be  economically  expcnch  li 
nring  the  ensuing  year. 

Ab$tracio/  appropriaiionn  for  improving  liayou  Courtableau,  Louisiana. 

y  art  of  ConRrciw  approvwl — 

JnDel4,  1880 $7,500 

March  3,  1881 T.njM) 

July  5. 18lit 1,  (HK) 

An^nat  5,  1886 5 J  m  K) 

r  act  of  Coii|;res8 — 

Paased  AiifpiBt  1 1 ,  1888 n,  000 

ApproTOfl  September  19,  1890 LM>()0 

Total 31,1>00 


tT  OP  THB  OBIBF   DP  KXdlMEBBfi,  tf.  B.  ABUT. 

Money  sUitement. 

July  li  1691,  linlmiPB  nn<-x|>c>ncl6d 

Jiiuu  SO,  1892,  lunouut  i-xjiendtrt  tluring  AbcbI  y«>ar ^ , 

July  1,  1893,  luiliiuce  mu'speuded 

(  AniiniitlhntcaiTbi-prolitnbl.vexpouileil  ill  lineal  yearRndiiie.Iiin«30^  lEOi 
<  Sniimittecl  in  roninliiuiro  ivitli  reqiiirenionU  uf  Hoctloua  v  of  rivurutd 
i     liarbur  uoU  of  1866  and  1867. 


Kntnliei  of  8t«aiiien 

Hegiatereil  tonnnj;c , 

Number  of  trips  muda . 

Aggrogato  tonnage 

Bombpr  of  burge* 

AfESTBEUte  tnnungo  of  naaip 

Draft  of  IiirgOHt  iil«»iDvr,  lliflit,  3 
There  were  no  new  line*  ortniu*,- 


TMri-ii.linaMi.j- 31.     Yeareudtoi 


,^iBl,t 

Jf« 

WpM. 

tlalmietit  ofrerripU  and  ehipmciiU /or  Ihret  gear*. 


'file  iilinvc  is  tLc  combined  tviiflic-  of  H.iyima  Coiirtnblpiiii  and  Des  Gl.iisM,  • 
not  l>u  iiFi'iimtrl.v  HOpar.ited,  but  jinib.'ibly  about  niio-lialf  Imlunga  to  eadi. 
praciatiou  iu  tonnage  and  values  it  duo  to  floods  and  c 
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S  8. 
IMPROVEMENT  OF  BAYUU  TECHK.  LOriSIANA. 

Ordinarily,  this  bayou  is  navigable  for  steain])oats  tlirou^^lioiit  tho 
year. 

Prior  to  1886  lugs,  snags,  and  iinponding  troos  obstriu;to<l  the  channrl, 
but  money  having  been  appropriated  the  stream  was  thoroughly  cleared 
.  of  such  obstructions  from  Port  Barre  down. 

In  1890  Congress  appropriated  $5,()00  with  wliich  to  remove  the  oh- 
Rtruetions  that  had  found  their  way  into  the  l)ayou  siiure  IssiJ. 

Operations  wen*  commenced  at  St.  Martinsville  in  October,  ISin,  with 
hired  plant,  and  the  improvement  extended  to  a  ])nint  about  r»*J  miles 
below.     Work  was  discontinued   December  10,  1S<)1.    The  main  oh 
stnictions  removed  from  the  channel  as  the  result  of  tlie  y(^ar\s  work 


I    irere  23S  snags,  144  piles,  98 overhanging  limbs,  'Mi  overhanging  trees, 
30  fallen  trees,  50  sunken  logs,  18  floating  logs,  and  'M  stumps. 

There  has  been  expended  on  the  imiu'ovement  of  this  l»ayou  to  / 
30,  1802,  the  sum  of  $54,349.16. 

Ah9fract  of  appropriation h  for  improviiitf  Baijon   Tcchv,   Louisiana, 


lunc 


By  ^ft  of  CoiigrcsH  ;ij)prnv<:(l— 

Jnlv  11,  W70 f  17.  r.(K) 

.Tune  14.  1880 U.(MK) 

3I:irch3,  1881 L'O.iMK) 

July  5. 1884 i;.:»on 

September  19,1890 5,  (hk) 

Total nn.oTH) 

The  improvement  of  the  Teche  can  not  be  considered  as  j)erinanent, 
Bince  sunken  logs,  fallen  trees,  and  wrecks  of  coal  boats  are  constantly 
foriiiiiig  obstructions  which  will  require  removal.  The  sum  ot"  •'i'ri.ooo 
will  be  required  for  this  needed  imi)rovement  during  the  ensuing  y<*ar. 

Mon4*y  Htatemeut. 

July  1,  1801,  balance  unexpended if.\  I'JJ . si 

Jaije  ^,  1892,  amount  expended  diirin*;  liscal  yrar l.TTlJHi 

July  1.  1802,  balance  nnexpended »;.V).  s  i 


i  Amount  that  can  be  profitably  cxponded  in  liBraIy<*ar<.'iidiii;;.Iiiin':;n.ls!M      :.,  i)int. 
JSnbinitted  in  coinpliance  with  r<'<|iiireiiieiitH  oi"  Motions  'J  of  rivi-r  and 
(     harbor  act«  of  1866  and  1867. 


JK) 


f  OMMEUriAI.   SIATHM*-*. 
{Fn»ni  Jiiiu-  1.  \''U]    til  May  ::i    ]^'j:  ] 

Number  of  steamers i 

Re;;lBter«.-d  tonnage 1 .  :ii;*j 

NuHibtT  of  trips  made :w; 

Ajr^rregate  tonnage  of  same I :{.  j'fT 

huTfifvi  enli-Ting  the  bayou  willi  coal Kt 

Aggrejf^ate  tonnage  of  same :,:;.  :{7u 

Draft  of  largpst  sU-anier,  li^bt,  2J  tV»rt:  li»:idt<l.  x  !'<«t. 

No  new  lines  of  tTansportatiou  have  been  eHtaldifh<:d  diiriu^  t]i<r  >*iJir. 


?            1604      REPOBT  OF  TBE  OttlSr  OP  ISVaUBtWOf  v.  iLAA&ijg  "^1 

*                                                        Artlclca. 

^-sriUf.""^ 

-^--■S. 
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T-OB. 

T-liie, 

Tom. 

T« 
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a.  000 
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Tho  (iBiTCBfte  in  totnls  of  the  priucipal  produeto  \e  iittribnlpd  mninly  to  IhP  A«t 
owiua  to  the  intt-mintioii  of  nftviftntion  through  Oltl  Itivcr,  mid  at  a  time  whiwi 
were  lieiiiR  marketed,  do  Btoaniboat  conld  get  to  tile  Bsf  on  Teohe  until  abot 

wcuks  laUT  tlmn  during  the  previoni  year. 

Sg. 

IMPROVEMENT  OF  MOLITII  AND   PAf^SES 
ANA. 

1 
OF  CALCASIEU  HIVEK,  L.OI 

} 


III  1874,  and  again  in  1882-'83,  cuts  were  made  tbrougli  tlie  bai 
Calcasieu  Lake,  above  Calrasieu  Pass.  The  dredged  channel.wi 
feet  deep,  70  feet  wide,  and  7,500  feet  long.  The  work  was  done  ni 
contract. 

The  channel  had  again  shoaled  in  1885  to  a  depth  of  3^  fe«t 
needed  redredging,  hut,  by  an  unfortunate  wording  of  the  appraj 
tion,  funds  in  hand  for  "improving  Calcasieu  River"  could  not  be 
plied  to  this  particular  work.  In  1880  this  was  remedied^  and  fli 
heretofore  appropriated  for  Calcasieu  River  became  available  fori 
the  pass  and  the  river. 

Contracts  were  made  in  1886  for  building  two  revetment  walls  of  I 
and  planks,  one  on  e^tcli  side  of  the  proposed  cut,  to  be  about  130 
apart,  each  to  be  a  mile  or  more  in  length,  and  between  these  to  dw 
a  channel  100  feet  wide  and  6  feet  deep,  the  material  excavated  b 
thrown  outside  the  revetment  walls. 

The  same  contract  also  provided  for  the  excavation  of  a  chai 
through  the  bar  at  the  mouth  of  the  Calcasieu  River,  at  the  norU 
end  of  tlie  lake,  100  feet  wide  and  6  feet  deep.  Work  was  commQ 
on  the  revetments  in  the  winter  of  1880,  but  the  weather  was  so  aer 
that  the  contractor  and  several  of  liis  men  died  from  sickness  di 
ex|io,SHre  on  this  work. 

in  the  spring  of  1887  work  was  resumed  by  the  administrator  of 
contractor's  estate,  and  th<'  revetment  nearly  completed.  At  the  ' 
of  the  annual  report  for  1887  a  dredge  was  expected  to  begia  i 


\ 
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itliiii  a  tew  weeks,  micl  actually  arrivinl  tliere  about  tlie  inifhllr  ol* 
Lopist,  but  WH8  not  ready  for  work  until  the  last  of  Noveinbt*r  on  ae- 
oant  of  the  repairs  nc<*essary  and  the  delay  in  luakin;;  tht'iii. 
Abimt  the  luiddle  of  Septemlier,  when  it  was  thought  tlie  dredge 
rould  be  ready  for  work  in  a  few  days  at  the  very  latest,  the  adniinis- 
ratorbe<;an  driving  down  the  planking  of  the  revetment  into  theditrli 
he  water  had  dug  under  it.  but  after  one  day's  work  stoi)i)ed.  No 
rorkwas  done  by  liiiu  after  that  time,  and  the  contract  was  annulled 
ionary  3, 1888. 

Aathority  was  obtained  from  the  Chief  of  Engineers  to  do  the  work 
J  hired  labor  and  open  market  purchase,  using  the  GovcrnmtMit 
red^,  which  had  shortly  before  Unished  the  improvement  of  Bayou 
errebonne.  A  careful  examination  developed  the  fact  that  the  revet 
lent  was  so  badly  worm  eaten  as  t4»  be  worthless,  showing  tliat  tlu* 
feof  timber  there  was  short.  Aiiplication  was  made  to  so  far  mo<lify 
le  project  as  to  omit  the  revetment,  and  this  modification  was  approved 
p  the  Chief  of  Engineers  January  12,  188S.  The  dredge  was  put  in 
)oA  condition  and  began  work  on  the  19th  of  March. 
Two  deck  barges  were  hired  and  arranged  for  use  as  dump  scows, 
itt^-o  days'  work  with  them  showed  that  tlie  wooden  shafts  or  Sj>au- 
h  windlasses  used  for  closing  the  dumping  doors  Avere  not  strong 
lough.  These  were  replaced  with  3-inch  iron  shafting  and  worked  well, 
he  material  taken  out  by  the  dredge  amounted  to  77,150  cubic  yards, 
»mpleting  the  work  as  projected  August  31,  1888. 
In  1888  $10,000  was  appropriateil  for  continuing  this  work,  but  us  the 
rmer  work  did  not  prove  to  be  permanent  and  the  amount  was  too 
aall  to  begin  oi)erations  with  it  was  held  subject  to  future  considera 

DD. 

As  projected  the  work  was  not  permanent,  and  at  present  thedredge<l 
laniiels  have  almost  entirely  disappeared.  In  order  that  the  ])rodu<'e 
:thc  country  bordering  the  Calcasieu  Kiver  nuiy  tind  a  safe  water 
mte  to  the  Gulf,  it  is  essential  that  tlie  bars  at  the  head  and  foot  of 
alea8icu  Lake,  or  what  is  known  as  the  passes  of  ("ahasieu  liiver, 
ive  channels  through  them  of  about  8  feet  in  depth,  and  if  it  is  pro- 
)8ed  to  continue  this  improvement  the  channel  should  be  revetted  to 
i**nre  pemmnency. 

In  1890  Congress  appropriatinl  $7o,000  tVu'  "improving  the  mouth  and 
isses  of  Calcasieu  liiver"  according  to  the  plan  reported  by  .Maj.  W. 
.Heuer,  Corps  of  Engineers,  in  1880,  and  confirmed  by  Capt.  Sv.  L. 
isk,  Corps  of  Engineers,  in  his  report  of  November,  1S8S. 
As  this  project  was  for  the  improvement  of  the  mouth  of  the  Calea- 
eu  Kiver  by  means  of  jetties,  etc.,  which  must  be  built  in  a  very  mucli 
^ed  location  in  the  gulf,  the  amount  of  money  available  was  c^)n- 
lered  to  be  entirely  too  small  with  which  to  commeui^e.  operations, 
onomicsdly,  and  was  accordingly  held  for  future  in(;rease. 

*irni:t of  appropriaiionn for  improviny  month  anil  jhhihvh  of  CuUtmuti  Hirer,  Lniils'iana. 

act  f»f  Cc»n>fre«8  ayiproved — 

Juno  10, 1S72 ;t ITijXM) 

Marrh3,  1S81 1:»,(mm) 

act  of  ( 'oiiKro»8 — 

PasM'd  AugUKt  2,  1882 10.  UK) 

Api»n»vi'a  .Inly  5.  18S4 «;.  :»(M) 

Pmk^mmI  August,  It,  1S8S lO.ooo 

Approved  September  P.»,  ISJK) Tr.JHN) 

Total i:n,5(j() 

E>a  02 95 


*1 
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Money  statement. 

July  1, 1891.  balance  unexpended $84»89B.^ 

July  1,  1892,  balance  unexpended 84,9S5.40 

Amount  appropriat^^d  by  act  approved  July  13,  1892 100,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 184, 935.40 

{Amount  (estimated)  required  for  completion  of  existing  project 425,  Oi90.Q0 
Amount  that  can  beprotitably  expended  in  liscal  year  ending  June  30, 1894  350, 000. 0(^ 
Submitted  in  complianco  with  rec|uiremont8  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMKKCIAL  t»TATIBTICS. 

The  following  statistics  for  the  calendar  year  1891  were  furnished  by  the  I^ikft 
Charles  board  of  trade.  This  is  the  best  information  I  have  been  able  to  obtain  of 
th(^  commerce  of  this  river. 


Number  of  vesselM 

Total  registere*!  tonnage 1,  GOO 

Aggitjgate  numb«»r  of  trips  out  of  river 9QD 

Aggregate  t<»uiiage  of  same 4o0^  OOO 

Average  draft  of  vessels,  liglit,  2^  feet ;  loa<led,  5^  feet. 
The  output  of  the  millH  on  tlio  river  last  year  were : 

A  \'\  irlCM. 


Luinl>or 

tjliin^lert 


Total I    224,200  r      1,785, 


The  number  of  acres  in  cultivation  tributary  to  the  Calcasieu  Kiver  arer 

Kiel" 

Corn  6^1 

Sii^ar  r:nic 

J'riiit 

Cotton 5^! 

Tin- nwrranlilc  transactions  of  Lake  Charles  aud  vicinity  for  1891  amounted 
$;j,Kll,l'iO. 


S  10. 

IMPROVEMENT  OF  IIAKBOU  AT  SABINE  PASS,  TEXAS. 

The  object  of  the  iiuproveiiicnt  is  to  obtain  a  deep- water  chan 
through  the  bar  into  the  liarbor.  Originally  the  bar  bad  but  6  foot 
Mater  upon  it. 

In  ISTS  and  1«S8()  channels  from  12  to  16  feet  were  dredged  throii^ 
thr  biir,  but  as  i^)  ])roteetioii  for  the  eut^ii  thus  made  was  provided  tb 
soon  tilled  up.    In  1S82  a  project  was  adopted  for  improving  thisb 
bor  by  means  of  two  Jetties  of  brush  and  stone,  aided  by  dredgiBg^B 
necessary,  at  a  total  estimated  cost  of  $3,177y606.50«  ^ 

A 


/ 
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Since  the  ai)i>roval  of  this  project  iii)pioj)rijitu»iis  tuiiountiii^  to 
tl,(MJ8,750  have  been  made,  of  which  siiiu  8300,000  became  avaihibhi  by 
the  river  ami  harl>f)r  act  of  September  10,  1800.  All  tlie  work  done 
under  these  appr<»i»riation8  has  been  by  contract. 

It  is  proX>6r  to  remark  that  tlie  approiu'iations  have  come  at  inter- 
vals of  two  year8,  and  that  in  ei^ht  years  about  one-third  of  the  esti- 
mated cost  of  the  inqn'ovement  has  been  apin-opriated.  Instead  of  the 
improvement  being  comph»tiKl  as  it  shonld  have  been  to  obtain  the  best 
te«ultdboth  commercially  and  in  an  enjrineering  jioint  of  view,  it  islmt 
■  abont  one- third  completed,  and  the  situation  would  be  dislu'arte?iin«>: 
were  it  not  for  the  fact  that  the  results  have  been  more  favorable  thau 
was  to  be  exi)ected. 

f  CONDITION  OF  TlIK  AVOUK. 


Tbe  present  total  length  of  the  east  jetty  built  is  17,100  feet  (3.1  mil(\s), 
of  which  the  outer  450  feet  consists  of  foundation  work  only,  to  i)revent 
scour  around  the  end..  The  total  length  of  the  west  jetty  built  is  0,;">00 
feet,  it^*  outer  extremity  being  abreast  of  13,000  feet  on  tlie  east  jetty. 

Tbe  2,500  feet  of  the  outer  end  of  this  jetty  was  only  built  to  within 
6  to  8  feet  of  the  surface  of  the  water,  or,  i)roperly  s])eaking,  is  founda 
tion  work  only. 

An  experimental  section  240  feet  long  was  constructed  at  the  outer 
end  of  the  east  jetty.  The  foundation  of  this  section  is  112  feet  wide, 
ami  the  riiirapping  consists  of  rubblest^me  faced  with  bloeks  of  stone 
wei^'hing  from  1  to  3  tons.  Its  crest  was,  at  the  close  of  work,  about 
*}  t'et^t  above  mean  low  water. 

In  December,  1880,  a  survey  of  the  pass  was  made  and  the  r<'snlts 
.  an'jriven  in  the  Annual  IJeport  of  JSOO  of  ('a|)t.  Fisk,  Corps  of  Kn.ui- 
neers. 

FcbruJiry  10, 1891,  a  Btianl  of  Engineer  Ollieers  was  convened  at 
I    Sabine  Pass  to  consider  the  subject  of  further  improvements. 

The  Board  made  an  inspection  of  the  jetties,  and  in  their  rei)ort  to 
the  Chief  of  Knginei»rs  reeomuuMided  that  the  jetties  whieh  had  set- 
tled .some  since  being  biult,  and  also  sutfered  sonuj  loss  in  height  from 
Wave  action  and  other  causes  shouhl.in  order  to  concentrate  the  sctim- 
inijett'eet  of  the  ebb  current  u|)f>n  tin*  bar,  be  covered  with  large  stone, 
i  tlie  crest  of  tliis  covering  tt»  be  jihu'cd  2  fer^t  above  the  level  of  high 
watei-;  also  that  the  west  jetty  be  extended  as  far  as  the  fnnds  avail- 
able would  permit. 

The  recommendations  of  the  Board  havingbeen  a])prove<l,  adv«'rtise- 
^"wits  were  issued  inviting  proposals  fordoing  the  work,  and  t)n  the 
^hhof  Ai>ril  the  bids  received  were  oi^ened  and  Messrs.  Charles  Clarke 
4  Co.,  of  Galveston,  Tex.,  were*  found  toln*  the  lowest  bidders.  A  eon- 
tnict  was  entered  into  with  them  and  it  was  dulv  apimivi'd   Mav  27, 

»        1  ijf\  •.II  •/  7 

\    loDl.    The  contractors  commenced  work  August  i'>.  rollnwing. 

The  work  did  not  ]U'ogress  satisfactorily  at  the  start  owing  to  :i  gDod 
J^Hiiy  unforeseen  ditliculties,  and  in  eonsecpu'nci*  the  contrarl  rjm  not 
I^M'ompleted  on  the  agreed  date.  July  15, 1802,  and  the  time  for  cnni- 
i»/er ion  has  been  extended. 

The  east  jetty  has  been  raised  to  2  feet  above  mean  high  water  IVoni 
HjHnnt  1,025  Icet  from  its  inner  end  to  a  i)oint  2,100  I'eet  from  its  <niter 
e//d. 

The  west  jc4ty  has  been  raised  tt»2  feet  above  mean  high  water  from  a 
\Hjint  I3457  feet  li'om  its  inner  end  to  a  i)oint  4,083  feci  from  this  end. 


^..Miuuiioi^  ..     of  this  Jetty  lieyoiid  tbelitiisliudptirtion  lias  boen  rained  | 
P'*'!  tlie  cresi  is  an  avi^rage  of  IJ  feet  btloA-  mo^iii  low  wattir. 

le  niatenal  bet^vei^u  tlie  jetties  and  upon  wbich  the  jetties  am  1 

iileA  iH  a  stiB'  mud,  with  pat«lies  aud  layers  of  rather  flrtn,  hla<^  I 

'.  and  iu  coi  isequence  the  scour  due  to  the  uuaided  curront  ia  utA  J 

uur  in  the  subsidence  of  the  rock  jetties  as  great  an  the  snpM^>  ' 

idieatious  would  fully  warrant.  I 

'  hen  the  rock  was  first  put  on  the  jetties  a  settlement  of  abont  2  ] 

mtcnired,  due  to  actual  subsidence  and  the  compacting  of  the  n' 

it  after  this  the  subsidence  did  uot  exceed  ,4  of  »  foot  in  t 

.s  at  any  pla<.'e,  and  in  over  half  of  the  stations  observed  1 

M  uo  subsidence. 

As  the  jetties  were  not  up  to  fiUl  height  at  the  end  of  the  year,  i 
rticularly  at  the  inner  ends  where  wide  intervals  intervened  bett 
i  completed  portions  and  the  siiore  through  which  a  considca 


listurbing  the  bottom  betw 
elt'ect  of  the  current  wa»  j 
wvemeul.,  if  auy,  iu  the  dq 
let^tted.    The  examination  jF 

been  a  very  considerable  J 
he  jetties,  and  that  the  1' 
d  seawards  3,800  feet  andS 

teet. 

t  has  disappeared  complex 
be  ends  of  the  jetties,  and  Jl 
iriiil  between  the  jettiea  I 
e  acted  upon  it  to  adratil 
considerably  greater  notwi 


ume  of  watei'  escap"'' 
:  jetties  so  as  to  lu 
(ipted.    In  conseqi 
the  wat^r  between 
-  .-..npieted  shows  thei 
rement  over  the  t 
^u>  /e  of  depth  on  tbi 
tside  12- foot  contoii. 
The  material  carried  i 
r  no  shoaUng  baa  t: 
,„asonable  to  suppos 
stirred  up  so  that  the  v>u 
the  increase  in  depth  wou..^ 
atauding  the  incomplete  state  vi  the  wui 

Arrangements  have  been  made  with  the  present  contractors  to  stir 
up  the  mud  iu  the  channel  during  ebb  tide  as  soon  as  the  work  is  a 
little  further  advanced. 

The  contractors  were  not  able  to  obtain  all  the  rock  required  fi 
the  quarries  iu  the  vicinity  as  a  great  portion  of  the  native  rock  ^ 
undei'  weight,  aud  they  thereftue  made  ari'angements  to  receive  lai^ 
quantities  from  Sew  York. 

To  favor  the  native  product  and  also  to  advance  the  work,  a  concea- 
sion  iu  the  matter  of  required  weight  of  a  certain  portion  of  the  rock  W 
be  supplied  was  made,  the  lighter  rock  being,  however,  sujiplied  at  ft 
reduced  cost  per  ton. 

This  BUi)plementary  agreement  was  approved  April  3, 1892,  and  under 
it  the  contractors  are  to  furnish  not  to  exceed  5,000  tons  of  large  rock 
for  capping,  at  'ii.50  per  tou  of  2,240  pounds,  and  3,000  tons  of  ripr^ 
at  $3.20  iM;r  ton,  none  of  the  rock  to  weigh  less  than  130  pounds  to  tlw 
cubic  foot.  This  rock  is  to  be  used  upon  the  inner  ends  of  the  jetties 
and  where  it  will  not  be  exposed  to  violent  wave  action. 

The  accompanying  chart  gives  the  result  of  the  examination  made 
between  May  2  and  June  29. 1892.  It  wiil  be  observed  that  there  i» 
full  10  feet  depth  throughout  the  pass  at  mean  low  water.  As  the  bot- 
tom is  vciy  soft  it  is  proper  to  state  that  this  does  not  lndica.te  predadf 
the  navigable  depth  since  a  vessel  drawing  14.1  tfeet  entered  thepa% 
sale!)-. 
The  total  amontit   expended  ou    this  work  to  Juno  30, 

8l,;ntt,8.i8..i8. 
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jn^traet  of  appropriationa  for  impruring  harbor  at  Stihhic  Ptisn,  T*\r. 

\    TVdbi  act  approved  Angu8t  30,  1852  (survey ) $5. 000 

I     JklloMed  from  act  of  CongreHs  approvtfd  Jiiiiu  W,  IXTJ  :  tor  >;ir\  r\ ) 2, 000 

^y  act  of  Congreas  approved — 

March  3, 1875 20,000 

August  14,  1876 :i«.(KK) 

Jiiiiel&  1878  (allotU-il; :iO,000 

March  3, 1879 2ri.(MK) 

June  14, 1880 50,  (HK) 

MarohS,  1881 150.000 

By  act  of  Congrew  p:iHs«'(l  A!iK»»r  2,  1 W2 150. 000 

By  act  of  Congrms  approved — 

Jaly  6,  l»t 200.006 

Au|^ii0t5,  1886 1J»S.750 

Bj  act  of  Congreiw  paRMod  Aiij;ii8t  11.  issx 250.  tMTO 

Sj  mat  of  Congteas  iipprovod  iSeptoiiilM*r  ii).  1S:'0 300,  UOO 


Mnneif  iftatcmint, 

July  If  1891,  balance  unexpended $2iW..S27.5fi 

Juno  BO,  lSy2,  amonnt  expended  diirin*;  i\Hci\\  yenr 19!*.  42tj.  ()4 

Jnly  1,  1893,  balance  unexpend«Kl 08,  jk)1.52 

July  1,  1892,  ontatandiuK  liabilitirM *!:5.si7.5;» 

July  Xf  1892,  amount  covered  by  un^olllpU•t('dcolltl':l^1^< :{<.(.  <mkk  97 

82.  Sr.7. 50 


Jvly  1, 1892,  balnnce  available ir>,  ()^1:{.<K> 

Amount  appropriated  by  net  ajiproviMl  .Tiily  VA,  lsi»2 350,  UX).  00 


Amount  available  for  fiscal  year  cndiii«;  June  :M\  ISitr) :>(ki.  ni:>.  !H) 


fAmoont  (estimated)  required  for  romplotion  of  i*\istiii<;  )>n»j('ct 1, 72S.  Ka\.  5<) 

I  Amonnt  that  can  be  protitably  expi*ndt*d  iu  liscal  wnv  t'luiiu*^  .Inii(> 

•  .  i      30,1894 .' 1,000,000.00 

I      I  Submitted  in  complianro  with  refiiiiri*ni<'iitM  of  Hcctiitns  2  of  rivor  aud 
I    harbor  acts  ol'  irm  and  18U7. 


COMMKItOIAL  STATISTICS. 
[From  Juno  1. 1801.  to  May  31, 1892.] 

Vessels  entering 27 


clearing 


25 


Total 52 


tonnage  of  same :J8.  7()4 

draft  of  vessels  entering  and  rlrarinjj tWt . .  0.  77 

draft  enterinvT du..  14.1 

Jfo  new  lines  of  transpuvLutiou  were  cbtubiislied  during  tiic  yoar. 


f  OP  THR   rmEP  OP  IWdlNEBRfl,  TT.  R.  ARHT. 

Ileifipr»  and ihipmenU f'yr  tiru  </far9. 


IMPROVE  INE  RIVER.  TEXAS. 

A  stirvey  of  the  mouth  of  this  rivL-r  was  miwl«  in  1371.  It  h« 
channel  over  the  bar  3i  feet  deep.  In  1872-'73  the  survey  was  extent 
from  the  month  to  Belgora,  Tex.  The  infonnation  obtained  did  i 
warrant  the  expenditure  of  any  nionpy  for  imjirovement  above  Har 
Ion,  Tex,,  abont247  niilrs  above  the  nmuth.  to  which  point  there  i 
feet  depth  for  about  three  months  in  each  year. 

The  estimated  cost  of  improvement  over  tliia  stretch  of  river  by  ■ 
removal  of  obstructions,  such  as  logs,  snags,  fallen  trees,  etc,  i 

ai8,ooo. 

Congress  appropriated  $10,000  in  1878  for  the  improvement, » 
which  a  channel  C  feet  deep,  70  to  100  feet  wide,  was  dredged  over 
bar  at  the  mouth. 

In  1879  Congress  appropriated  tCyOOO  more,  and  provided  for  » 
sorvcy  of  the  river  from  its  month  to  East  Hamilton. 

Aft«r  the  survey  was  completed  it  was  deemed  advisable  to  Bp< 
this  money  in  improving  the  river  above  Orange,  and  cuts  were  nu 
irom  the  main  river  into  the  Narrows  and  at  Dead  Bend. 

Largo  nnmbers  of  sunken  log.s  and  anags  were  removed  flfom  ■ 
upper  part  of  the  Narrows,  enabling  vessels  of  5  feet  draft  to  get 
miles  above  Orange.  • 

In  1880  Congress  appropriivted  $5,000,  and  Iti  1881  $7,000  more, 
this  river.  The  bar  at  the  month  had  again  shoaled.  This  was 
dredged  in  1881-'82  to  a  depth  of  6  feet,  and  a  channel  100  feet  w 
was  made  a  little  over  1  mile  in  length,  which  still  remains  in  fiur  c 
dition. 

In  1882  Congress  appropriated  $4,000  more  for  this  improveiW 
As  the  river  was  in  a  sufficiently  good  condition  for  the  limited  • 
merce  which  it  carriod,  this  money  was  held  for  ftirther  nae. 

An  examination  in  May,  1889,  sliowed  many  snags  and  some 
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places  in  the  part  of  the  channel  known  as  the  Narrows,  and  as  some 
MfUOO  was  available  for  work,  a  projoi't  was  submitted  for  removing 
the  snags  and  closing  the  two  "Old  River"  branches  with  dams  of 
piiles,  brush,  and  eai*th,  to  throw  all  the  water  into  the  Niirrows. 

This  projeet  was  apiux)ved,  the  work  advertised,  and  contra<*t  was 
entered  into  September  20, 1889,  with  the  Sabine  Tram  Company  to 
oomplete  the  work  by  December  1, 1889,  for  $3,G47. 

The  smaller  dam  was  successfully  built,  and  most  of  the  piles  driven 

for  the  larger  one,  when  a  sudden  rise  in  the  river  washed  out  many 

of  them.    The  water  continued  rising,  and  remained  so  high  that  sat- 

.  isfiidioiy  work  could  not  be  done,  so  the  contract  was  extended  to 

i  October  80, 1890,  by  the  Chief  of  Engineers.    Work  was  resumed  in 

Beptember,  1890,  and  finished  in  December  of  that  year,  completing 

file  project. 

There  has  been  expended  $34,613.12  on  this  stream  to  June  30, 1802. 

The  river  from  its  mouth  to  Sudduths  Bluff  requires  improving  by 

the  removal  of  snags  and  other  obstructions.    For  this  work  $10,000 

can  be  profitably  expended  during  the  next  year. 

It  is  estimated  that  about  $2,000  will  be  required  annually  to  keep 
the  river  in  condition  after  the  snags  are  removed. 

Abont  8,000  tons  of  produce  were  shipi)ed  down  the  river  last  year, 
consisting  of  com,  rice,  cotton,  cotton  seed,  etc.,  besides  a  great  many 
I  kgB  for  the  mills  at  Orange,  where  they  are  manufactured  into  lumber. 

Ah$traet  of  apprapruiHans  far  improving  Sabine  River,  Texas, 

Allotted  from  act  approvedJune  10, 1872 $2,700 

By  act  of  CongreBS  approved — 

'     June  18, 1»78 10,  (KK) 

March  3, 1879 (J,  UK) 

June  14, 1880 :».000 

March  3, 1881 7,0<M) 

By  Mt  of  CongiesR  passed  Aiigust  2,  18{S2 4, 000 

Total :W,700 

Monej/  sUUemenU 
'  Jnlj  1, 1891,  balance  unexpended $8r>.  88 


Wyl,  1892,  balance  nnezpended SO.  88 

Ankrant  appropriated  by  act  approved  July  13,  18J»2 5, 000.  (X) 

Amount  available  for  fiscal  year  ending  June  30,  189;{ 5,  OSti.  >^ 

iAmonntthatcanbeprofitablyexpendedinfiRcal year <^udiu>^  Juno 30,  WM  10, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  rivor  and 
harbor  acts  of  1866  and  1867. 


S  12. 

IMPROVEMENT  OF  NEC  RES  RIVER.  TEXAS. 

The  river  was  surveyed  in  1872  and  1873,  and  resurveyed  from  Eevil- 
port  to  its  mouth. 

The  project  for  improvement  contemplated  the  dredging  of  a  chau- 
lel  over  tlie  bar  at  the  mouth  and  the  removal  of  obstructions  fiom  the 
iver  betw<»en  Bevilport  and  Yellow  lUuft'. 
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Id  ]S8<)  tlie  bivr  at  tbe mouth  wasdreclgwi,  ami  n.  i-liiiniiftl  "i  fpet  "iceii 
and  30  to  611  ieet  wide  was  obtained.  The  olistructiofis  ia  the  river  be- 
tween Yellow  Bluff  and  Bevilport  were  removed  in  ISSl 

The  original  estimate  of  the  ooat  of  the  improvement  was,  for  woA_ 
at  the  mouth  of  the  river  926,318.05,  and  for  up  river  $15,000;  a  totaX 
of  1841,318.05. 

The  bar  at  the  mouth  of  the  river  again  ehoaled,  until  nt  extremS 
low  water  there  wns  a  depth  of  about  3  feet  over  it. 

There  is  very  little  commerce  passing  ia  and  out  of  the  river,  bat  ___ 
the  bar  at  this  place  was  the  shoalest  obstruction  between  tlie  Oulra 
and  Beaumont,  Tex.,  and  the  money  was  available  for  droij^iiig  tlw 
bar,  it  was  thought  advisable  to  reopen  this  channel. 

The  Government  dredge,  which  had  completed  work  at  tlie  head  oC 
the  Calt^asien  Pass,  wa^  placed  in  good  repair  and  sent  ovei'  to  th*' 
month  of  the  river  in  December,  1888,  for  the  purpose  of  i-ediedgio| 
the  channel  over  the  bar.    By  tbelirst  of  May  following  the  dredge" 
removed  55,482  cubic  yards  of  matiTisU  and  complete  a  5-foot  d 
nel  on  the  line  of  the  old  one,  of  which  tiaces  still  remamed. 

The  total  amount  thus  far  extended  upon  the  improvement  of 
river  is  *28,8-i2.16,  leading  still  un6Xi>ended  $4,157.84. 

The  dredged  channel  can  not  be  expected  to  be  permanent  in 
broad  and  ehallnw  body  of  water  as  Sabine  Pass,  but  will  prol 
serve  all  the  necessities  of  the  commerce  using  it  for  several  yeais. 

No  appropriation  is  asked  for  the  next  tlacal  year. 


Jbilraet  of  approprialio. 


>/o< 


!/  Ktchti  Itlrer.  Texan. 


Hyi.i 


■t  of  ConcmBB  approved — 

_nnal8,l»78 f&OW 

Maroli3,1879 &,<Mi 

.Imiol4,1880 -  "" 

MurchS,  1881 

By  an  of  Ci>ngrtiw|mi'»mlAnKii»l  li.  \>W2 5,000 

By  ui-l  of  CougrL'SB  (ipprovedJiily  5, 1084 7, 


Totiil.. 


.  33,010 


Money  sUUement. 


COMMHRCIAL 
Kilimnlfd  thipinenln  for  ytar  ending  May  SI,  1S9S. 


ArlklB. 

TO... 

V«lBe. 

C  H 

7W 

•u«,m 

} 


Thepiuiliictof  the  loegiQe  iotiTcsts  ia  abont  75,000,000  feet  aimunllv,  a 
wiU  lie  iDcreased  conaiderabTy  by  hewn  timbers,  h lavas,  etc.,  when  the  liioj 
porti  biiHinesB  is  -well  eatnliliahed  at  Sabine  Paos,  Teioa. 

The  liver  traffic  has  greatly  decreatied  iu  the  laat  t«u  years,  owing  to  the  n 
penetrating  part  or  the  tributary  t«rritotv. 

At  one  time  between  20,000  and  30,000  bates  of  cotton  were  broiiuht  down  t 
Runiiallv;  now  there  are  not  more  tliuu  frum  1,000  to  3,000  tMoi.  The  i 
t'eeigiit  Lhh  fallen  ult'  [>rnpiirtionat«ly. 
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S  13. 

REMOVING  StrXKEN  VESSELS  OK  CK.VFT  OISSTRUCTINCJ   OR  EMUNilER- 

ING  NAVIGATION. 

Tbe  Britisli  bark  Bruce  was  condt^ninecl  as  unsi^awovthy,  and  sold  at 
auction  the  latter  part  of  18t>0.  lii  J)rroiiib<»r  of  that  yrar  it  sunk  at 
anchor  iii  the  harbor  of  Sliip  Ishiiid,  Mississij)pi,  and  formed  an  t>bstruii- 
tion  to  the  safe  iiavii^ation  of  this  hari)or.  It  was  abandoned  by  the 
OTiiers,  aud  authority  to  remove  it  was  obtained  from  the  War  Depart- 
ment March  23,  ISllf. 

.  Proiiosals  for  doin^  tlie  work  were  iuvitcnl  by  advertisenuMit,  and 
upon  opeuiii^  the  bids,  April  27,  IstU,  the  Ahibania  I)red^in«»"  and 
Jettv  Company,  of  Mobile,  Ala.,  were  found  U)  be  tlu^  lowest  biddta-s, 
tlieif  bid  being  ^l,mi 

They  were  awarded  the  eontraet,  and  eomnu'need  work  on  June  11>, 
18fn,  and  reported  the  wtu-k  eomideted  Au^rust  1,  l.SI»l.  An  exaniina- 
fioii  of  the  locality  failed  b)  tind  any  remains  of  the  wrei'k,  and  the 
crmtractors  were  paid  in  fidl. 

As  there  was  nothing  of  value  remaining  in  the  wreck  it  was  ])lown 
np  with  dynamite,  and  owing  to  the  iiu'xperience  of  tlu»  contrartors  it 
is  estimated  that  thev  suffered  a  loss  of  at  least  J?  1,000. 

The  total  amount   expended    in  the    removal  of  this   wre(*k   was 

/<unken  coal  barge  ht  Hayon  Tech^  Louisiana, — It  was  re])ort*Ml  on 
March  5,  1892,  that  a  (roal  barge  had  sunk  in  Bayou  Te<*lie,  Louisiana, 
and  formed  an  obstruction  to  the  navigation  of  this  bayou. 

Authority  for  its  removal  was  obtained  March  2S,  1S02,  but  owing 
to  the  occurrence  of  high  water  nothing  further  has  been  done. 


S  14. 

PRELIMINARY  EXAMTXATTOX  OF  SAIUNK  RIVRR.  TKXAS,  FROM  WTIKRK 
SAID  KIVER  EMPriKSlN  SAH1NK,LAKK  To  stmiiirTHS  H1.1:F1',  OX  SAJJ) 
.<ABINE  RIVER. 

[Printed  in  Hunnc  Er.  Dor.  No.  20,  Fifty  soi-fnnl  Congn'as,  lirst  ^r^.sinij.] 

United  States  Engineer  Ofimce, 

Netr  Orleans,  La,^  Sepft  mhrr  .7.  i^\'>/. 

Gexeral:  T  have  the  honor  to  submit  tin*  following  leporf  of  a  pre- 
liminary examination  made  by  me  on  August  -7,  18l>l,  of  SabiiH^  Rixrr, 
Texas,  *' from  where  said  river  (»mi)ties  in  Sabine  Lixkr  to  Sudihitlis 
Bluff,  on  said  Sabine  River,"  provided  foi*  in  the  riv(*r  and  harbor  act 
ai»pr6ved  Seiitember  19, 181M). 

Upon  referring  to  the  Chief  of  Engineers'  Report  for  1S7.**»,  pages  (iSO- 
084.  it  will  be  observed  that  a  detailed  survi'vof  the  Sabine  Ifivcr  from 
Sabine  Lake  to  JJelzora,  Tex.,  was  mack*  bi'tween  Ortohtir,  1S7-,  and 
Ajml,  1873.  The  report  states  that  the  eondition  of  the  river  is  such 
that  an  expenditure  of  ><1S,(MM)  tor  its  im])rovenMMit  from  Hamilton  down 
would  be  warranted.  In  1S71>  a  resurvey  «>f  this  jMution  of  tin*  riv<T 
wasniade,  and  the  report  appears  in  i'liiet'ol'  Kii;;incers'  Report  for  ISSO, 
page.s  1195-1200.  Ln  l-SSO  a  <*ontract  for  the  ini|)n)vcnicnt  of  the  Nar- 
rmvs,  a  porti<ni  of  the  river  about  IS  niih's  long,  was  made,  and  work 
was  eommeneed  in  18S1.  i»;igcs  b'ilil-blL'L',  IN-port  of  the  Cliief  of 
Engineers  for  issi. 

This  work  was  troniph'ted  the  fallowing  year,  and  in  18S;»  the  ollieer 
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■»  otiirge  reported:  "  Tlii>  river  now  ia  in  aw  good  coiHlitiou,  so  fiir 
iproTeiiieiit  ia  ooiicenieil,  as  it  eat)  be  imule,  and  is  likely  to  rcitiain 
%r  several  years,"  (Chief  of  Eugineei'a'Jteimrt:  for  1883,  page  1050.) 
.  fhrtlier  iiiiprovenieiit  of  thfl  river  wa»  recorded  until  1889  (Chief  «rf 
glneers'  Report,  1889,  page  1494),  wlien  it  was  recommended  tJiat  th^, 
^jney  available,  §4,521.66,  be  es|)eiided  in  removing  snags.  Aod 
*vaat  for  tlie  eonstmetion  of  brush  dams  in  Old  River,  so  as  t^o  tlir< 

II  the  wiit«r  into  the  naiTows,  was  made  in  18S9  and  the  work 
,iO"")leted  in  1890. 

«a  i-esiiltof  this  damming  of  Old  Eiver  the  amonnt  of  Si 

ort^d  inti)  the  naiTows  has  caused  a  good  deal  of  caving  in  of  tl 

uaiiks,  and  the  trees  thrown  into  the  rivei*  lii  this  way  have  cansed 

great  many  snags,  which  obstrnot  the  channel. 

A  good  many  saw  logs  on  the  way  to  the  mills  at  Orange,  Tejt., 

[fit  by  these  snags  and  add  to  the  difBcultieR  of  navigation.    Th< 

„'»  lie  mostly  in  tlie  d  tid  force  the  steamboats  o' 

M»  the  shoal  water  on  th«i  Their  removal  would  coi 

([Tiently  give  a  deeper  i  of  Bt43itmhoats  than  can 

had  at  present. 

Below  Snddnths  BlafFI  ace  which  reqaires  cjeaning'' 

lUt  some,  and  several  trciw  bould  be  removed. 

Below  Orange  to  ths  Is  at  is  needed,  as  the  river  is 

deep. 

-    Since  the  principal  d  which  navigation  has  to  en- 

counter in  the  river  bet«  uid  Sndduths  Bluff  ia  shoal 

water,  caused  by  the  sn  itmct  the  ebannet,  I  do  not 

think  any  detailed  Bur^,.^  be  removal  of  ihe  snags  be- 

tween the  points  uiimed  will  cuai,  »iu,w«. 

About  8,000  tons  of  freight  came  down  the  river  last  year,  and  it  is 
expected  that  nearly  as  much  more  will  be  shipped  this  way  the  present 
year,  as  more  bouts  will  be  in  this  trade. 

The  prodncts  shipped  by  water  are  cotton,  com,  rice,  cotton  seed,  and 
general  merchandise,  and  an  immense  amount  of  logs  for  the  mills  ftt 
Orange,  where  they  are  manufactured  into  lumber.  The  annual  output 
of  the  mills  is  about  130,000,000  feet  of  lumber,  30,000,000  shingles.  Mid 
10,000,000  laths  and  pickets. 

The  removal  of  the  snaga  will  meet  the  requirements  of  the  river  com- 
merce for  the  present,  but  it  is  not  expected  that  this  improvement  will 
be  pemianent     It  will  require  $3,000  a  year  to  keep  the  river  in  condi- 
tion after  thesnays  are  removed. 
BesjR'ctliilly  snbmitted. 

James  B.  Qtrrrm, 
Major,  Corpi  of  Eiigineen. 
Brig.  Gen.  TnfiMAs  L.  Gaset, 

Chief  of  Engineers,  U.  S.  A. 

iTliIrd  iatliiniFinciit.X 

Office  U.  S,  Engineek, 
K^w  Orleam.  La.,  September  24 y  t89i. 
Respectfully  rctunicd  to  tlio  Chiff  of  Engineers,  U.  S,  A. 
In  iiddition  to  Ihe  within,  I  havt-  the  honor  to  state  that,  in  myo 
ion,  the  locality  is  worthy  of  improvement. 

James  B.  Qutnn, 
Major,  Corps  of  Engineen 
(Through  Col,  C.B.  <;;omstock,  Corps  of  Engineers,  Division  Engl 
Southwest  Division.) 


APPENDIX   S — HKPORT  OP   MAJOR   QUIXN.  1515 

[Fourth  iiulorfwmeiit.] 

U.  S.  Engineer  OFFirE, 

Southwest  Division, 
yew  York^  September  ^U^  1891. 

Sespectfiilly  returned  to  the  Chief  of  Engineers. 
In  my  opinion  the  river  is  worthy  of  improvement  by  tlie  removal  of 
bad  snags. 

0.   B.   COMSTOCK, 

Coh  of  Engineers^  BvU  Brig,  Oen.^  U.  *S.  .4., 

Division  Engineer. 


APPENDIX  T. 


SECURING  MOUTH  OF  BAYOU  PLAQUEMINE,  LOUISIANA,  FROM  FURTHER 
CAVING,  AND  REMOVING  SUNKEN  VESSELS  OR  CRAF^  ()HSTRL(:TIN<; 
OR  ENDANGERING  NAVIGATION  OF  NEW  ORLEANS  HARBOR,  LOUISIANA. 


I     REPORT  OF    FIRST  LIEVTKNANT  JOHN  MILLIS,  CORPS  OF  ENGINEERS, 
]       OFFICER  JJV  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1S02. 

IMPROVEMENTS. 

1.  Secnriiij?  moutb  of  Bayou  Plttquemine,  :  2.  Removing  Bunken  ves^clM  or  craft  ob- 
LonisiaiiA,  from  further  caving.  structingur  endangering  navigation 

in  the  MiHsiKsippi  River  below  New 
Orleans,  Lonisiana. 


United  States  Engineer  Office, 

New  Orleans^  La.^  June  30,  1S92, 

'  General.  :  I  have  the  honor  to  submit  the  following  report  upon  the 
vorks  in  charge  of  this  oflfice  under  the  Chief  of  Engineers,  U.  S. 
Army,  for  tlie  year  ending  June  30, 1892: 

Very  respectfuUy,  your  obedient  servant, 

John  Millis, 
FirHt  Lieutenant  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  /S'.  A, 


T  I. 

SECURING  MOUTH  OF  BAYOU  PLAQUEMINE,  LOUISIANA,  FROM  FURTHER 

CAVING. 

This  bayou  was  formerly  a  diffluent  or  outflowing  branch  of  the  Mis- 
sissippi River.  It  left  the  river  at  the  town  of  riaqueniine,  La.,  and 
after  a  course  of  about  10  miles  began  to  branch  off  or  divide  int^)  an 
intricate  network  of  bayous,  the  whole  sysU^.m  connecting  with  the 
Atchafalaya  and  Grand  rivers  and  with  Gran<l  Lake. 

While  the  bayou  remained  connected  with  the  Mississipj)i  it  was 
leveed  on  both  sides  for  some  distance  down.  In  1805  the  levee  syvsteni 
on  the  wo8tbank  of  the  Mississip])i  was  carried  directly  anoss  the  liead 
of  the  bayou,  cutting  it  off  from  all  commnnication  with  the  Mississip]>i 
and  terminating  its  functions  as  an  outlet.    The  bayou  being  ih'prived 
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of  a  direct  supply  of  water  from  the  Mississippi,  now  depends  on  bsu'k 
water  from  Grand  Lake  and  the  conuectini?  rivers  and  bayous,  and  in 
low  water  it  becomes  very  shoal  or  nearly  dry. 

By  the  river  and  harbor  act  of  August  11, 1888,  <ina])propriationwa8 
madV  tor  securing;  a  iuivi«:able  channel  in  this  bayou  up  to  the  dike  at 
IMuqueinine  and  for  preventing  further  ca\ing  of  the  bank  of  the  Mis- 
sissippi at  the  "mouth"  (head)  of  the  bayou. 

The  deepening  of  the  bayou  by  dredging  and  the  construction  of  a 
system  of  locks  to  afford  navigable  entrance  to  the  bayou  from  the  Mis- 
sissippi are  in  contemplation.  The  work  ofbankpn)tection  was  placed 
in  eharge  of  this  ottice  by  letter  of  May  15,  1889,  from  the  Chief  ofEn- 
gin(»ers,  IJ.  S.  Army. 

The  i)lant  belonging  to  the  general  works  ol'  improvement  in  the 
lAmrth  District,  Mississipjn  River,  of  which  tlus  oHicc  alsi)  has  ehar^'e, 
is  thus  rendered  available  for  the  Plaquemine  work  at  such  time  as  it 
is  not  required  elsewhere. 

Th(»  sum  of  $7o,()00,  from*  the  amimnt  appropriated  by  the  act  of 
August  11,  1888,  tor  the  improvement  of  the  bayou,  was  allotted  to 
bank  in't)teetion  at  the  head. 

The  approved  i)rqject  under  which  this  sum  was  to  be  exi>endedc(m- 
ten»i)hited  the  building  of  four  large  submerged  spur  dikes  with  slop- 
ing erests  running  out  at  right  angles  to  the  shore.  'These  dikes  were 
to  be  built  of  wiHow  brush,  timber,  and  stone,  in  accordance  with  tbe 
general  nu^thod  of  construction  adopted  by  the  Mississippi  River  Com- 
mission for  that  class  of  work  in  this  part  of  the  river,  the  shore  end 
of  each  spur  to  extend  up  to  h)W  water,  and  from  that  i>oint  a  spur 
l(»vee  built  of  earth  was  to  run  to  the  main  levee.  The  portion  of  thid 
levet*  below  high-water  line  was  to  be  covered  with  a  layer  of  gravelawd 
then  a  layer  of  stone.  Four  of  the  dikes  were  to  be  built  with  tliiJ 
funds  available;  two  above  the  bavou  and  two  below,  at  intervals  of 
about  1>00  feet. 

The  two  dikes  above  the  bayou,  Nos.  1  and  2,  were  built  in  ISSft-'OO. 

The  sum  of  $(50,000  for  <'ontinuing  the  work  was  allotted  from  the 
amount  appropriated  for  the  general  improvement  of  the  bayou  by  the 
act  oriSe])tem])er  lt>,  1800,  but  the  lateness  of  the  season  when  thcap- 
])iopriation  beeanie  available  rendered  it  imi)racticable  to  resume  work 
ix'Tore  llie  following  year. 

At  the  date  of  the  last  annual  report  rock  for  continuing  the  work 
lia<l  iM'en  procured  I'rom  the  Government  quarries  lu'ar  Iiarrisonbiu% 
La.,  and  stored  on  the  bank. 

The  earthen  s])ur  levees  of  the  comj)leted  <likes,  Nos.  1  and  2,  had 
been  somewhat  injured  by  the  flood  of  1890  which  followed  soon  aftBT 
tluMr  e(mij)letion,  and  the  top  (»rib  of  Dike  No.  1  had  been  partly  difr- 
l>laced.  Otherwise  the  work  seemed  to  be  in  good  condition  and  tto 
caving  in  the  vicinity  had  almost  entirely  cease<l. 

The  prt)iect  a])proved  lor  continuing  the  work  under  the  a<lditionaI 
aUotnient  an<l  in  accordance  with  the  general  plan  alresuly  adopted  («!»• 
tiMnplated  the  extension  of  the  work  downstream  and  repairs  to  Dike 
No.  1.  The  plan  of  the  dikes  was  modilled,  making  the  side  slope* 
sonu»wliat.  less  steep  than  in  those  first  constructed  and  omitting  tfce. 
sjair  levee  extension  at  the  head  of  the  dike. 

The  willows  for  the  season's  work  were  cut  bv  hired  labor  at-  Profit 
Ishind  and  near  l*ort  Hudson,  La.  The  lumber  was  obtained  pri]lC^ 
pally  at  the  local  mills  at  IMaquemine. 

Work  <M)mmence<l  cm  Se|)t<'niber  28,  and  was  finished  on  Decembeit 
20;  1801,  but  there  were  several  interruptions  caused  by  iK>rtious  (tf  thi 
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plant  being  required  elsewhere  to  keei)  the  other  works  of  tlio  diistrict 
in  progress. 

Dikes  3,  4,  and  5  were  eoniijleteil.  Dike  No.  1  was  rc])aired  by  sink- 
in*  a  flexible  mattress  400  feet  lon^  ]>y  120  feet  wi<le  over  its  ii])])er 
halt  the  downstream  ed^e  of  the  mattress  eoiu<'i<lin^  with  the  <'<*nter 
lineol'the  dike.  This  mattress  was  fastened  entirely  with  wire  in  onier 
to^ive  it  greater  flexibility,  sinee  the  ordinary  wooden  fastenin;i,^s  are 
liable  to  be  broken  when  thc^  mattress  is  sunk  on  an  uneven  .snrl'are. 

TLe  completed  protection  work  now  extends  to  a  dishnn-t*  of  ahont 
UMJOfeet  below  the  proposed  entrance  to  the  locks  and  2,500  feet  aljove. 
Thpre  has  l>een  extensive  caving  of  the  bank  both  above  and  Ix'low  the 
Work  daring  the  past  season,  but  that  portion  of  the  bank  covered  by 

[  tbe  dikes  has  remained  intuet. 

f     About  5,000  tons  of  rock  has  been  <pmrried  near  the  mouth  of  liteuf 

•  Biver  and  stored  on  the  bank  for  ccnitinuing  tlu»  woik.  There  was  left 
on  hand  at  the  close  of  last  season-s  work  3.4<i*'>  tons,  making'  al)ont 
8.4ti5  tons  now  on  hand. 

The  work  should  be  continued  during  theconnng  season  by  constrnc- 
tioii  of  additional  dikes,  either  alKive,  below,  or  between  those  already 
Imilt,  as  may' be  found  most  needed  to  arrest  the  caving  that  may  be 
developed  alter  the  ])rcsent  ll«)od. 

A]H)rtionof  the  ajipropriation  for  the  general  im]»rovi*UH'nt  of  the 
bayou  should  be  reserved  for  this  work  until  the  loeks  are  <onipleted 
aud  the  bank  rendered  thorraighly  secrure. 

A  map  accompanies  this  repoil  showing  the  h»cation  of  the  eonipleti'd 
vork. 

XoTK. — ^Tho money  Nt>uteiiU'nt  for  this  work  is  coiisolHlatiMl  with  that  lor  thr  iiii- 
proTtqneiit  of  nayoii  Plu<piciuiiic.  Louiisiaiiu,  AiUM-inlix  JS  6, 

The  tteld  work  during  the  year  has  been  nmier  the  imnnMliate  «']iargc 
of  Assistant  Engineer  W.  G.  Price,  who  re])orts  as  follows: 

RKIM>Kr  OF   MR.    W.   G.   MilCK,   AS^IMANT   KNUIM.l.i:. 

Ni:w  ()i:i.i:.\N'<,  La..   Dhniarif .!,  />.'>.'. 

Sir:  I  have  the  honor  to  Bnhmit.  the  fi»ni>wiii<;  rrjjort  orMiliiiu>«;fil  s\mv  toii-striic- 
tion  at  Pl:uin«?iiiiiio,  La.,  diiriug  the  year  ISDl. 

'riierocli  for  th«i  work  wjik  taken  hisi  spriuir  fmm  ipianioM  m-ar  ii'awsons  ('n'fU. 
^liich  is  ;i  trihutarv  of  the  OusK'hita  Kivrr,  ami  it  \va«>»  luonirhl  <h)\vn  iliirini;  tlu-  Iii^^li 
^atetand  MtorcMl  liijjh  up  on  thf*  sU»piii;r  hank  nrar  i'hii|iu'iitliic.  'Dw  wilhiw.s  wwr. 
olitiiineil  from  PnjKts  iHhiiul  and  vii'inity  ilnriii;;  thi:  i>r«>^rcs.s  i>f  tiif  w(nk.  As  no 
plant  has  heen  coustrncti'd  for  this  work,  that  hrlonLrinir  lo  th<:  h*i'«I  ami  .\trIiaJala\  a 
.     ^ork wsw  ubed,  and  as  the  harj^cs  were  hfinjr  rcpaiiiMl  al  Sinnnrsport  dmin;;  tin- 

•  ^lunmer,  uo  work  ^vuH  hegun  till  thi*  rc])airs  were  linisln'd  and  tin-  plant  ha<l   lM'»n 
'wnovefl  to  Plaijiiemine. 

Theplant  anived  at  riaqneniino  ??«'pt«Mnher  L'L,  anil   the  <c»n>trMr.tion  of  mats  w:is 
Hpin  on  the  28th. 
Jolabor  wa«  Biihsisti'd  exrepl  thai  ntM-essary  for  the.sn]MT\  isjnn  and  r;neor])lnnt, 
Thecrihs  and  mats  for  spni's  New.  :J  an<l  1  wore  <omjdete<l  Origin  r  :;n.  and  all  lahm- 
•Weptwliat  wa»  nec-eHMarv  to  care  for  tin-  plant  was  ilis<har;;<"<l. 
JJp  November  21  the  ronstrnction  ot  mats  and  <ribs  fiu  >\tnv  No.  r»  w.is  In  ;4;nn. 
Rework  (if  sinking  the  spnrs  was  he^nn  Ih'ccnihei  1,  and  Spnr»  Nos.  :;,  1,  .inii  r, 
^^  i'ftm]d«ted  on  Ih-eeinber  !!». 

Thi'iuatB  and  cribs  were  eonstrncted  in  th»j  same  %\a\  as  tlmsr  bnilt  lori-  tuo  \«  ,ii>* 
'^S'S and  described  in  the  ivport  for  th«»  year  ISJM»  ipam-  17«ll),  «'\ri  j)t  that,  all  tin/ 
Juat«\fere  12«)  by  4CM)  feet  and  the  cribs  were  widfr  at  tin-  bottom,  so  as  to  maUr  tho 
''^•le^lope«  1  on  2,  wliich  jjives  the  erib  work  nn)n"  stn-niith  to  resist  «>v«  it  iirnin;^. 

The  center  line  of  the  cribs  in  each  spnr  was  loratrH  li;  trrt  iipsinani  J'rnm  the 
<**'nter  line  of  the  mattress.  An  extra  In-avy  wt-inht  oi'  rork  \Nas  plaiMcl  in  ;iimI  on 
ti'pof  Spur  No.  4,  as  the  tirib  work  ishiglnT  than  the  of  hers  and  is  rxpoM-d  toumnrh 
"Frifter  current. 

The  river  bank  at  each  spnr  was  graded  12f>  feet  wid*-  and  from  its  rrrst  down  to 
the  edge  of  the  niattresS;  and  was.cuvered  12  inches  thick  with  ruck.  Xu  spur  luvuei 
ir«re  coxmtruct^d. 


I  werfi  tiiiilt  twu  yiinrii  iift"-    Nn.  S  thih  ronnil  to  Ih-  fn 

^  .n.,  8p ,    I  had  buen  iniiiretl  by  Ih"  hisbrrt-i-  hulf  if  th<-  l'p|'  pri 

*  those  nndor  it  onii  wiw  pitrtly  tiirnwi  ovpr  nn  ii».  m.Ii'. 
■  -"■•T  won  (lunk  with  nliirge  iiBiouiit  of  drift  nml  i  ■  -i'.  ■  '-■■■   .m!  Pruii 
Ti'd  tobo  Mimi!vrhatiuiev(Mi,  yoiMtnleriMliij''  i.  i  .  d. 

font  wide,  4O0fretli>ng,iiJid2fw!ttliick;  will.  .  !.,; 

ru  -...•  pnluB  held  titj^etlitu'  with  wire  rojie.  iio  vn'"!'  i.  i  i-i .- I'Miis;;  iisn).    H  J 

-viiistructed  aa  fnllovrs:  Wiitow  poles  Hplieed  tuiipilicti  lu  ui«>i'  iu  ii*--i  iiiJi 
laid  down  on  the  mat  ways  10  feet  aiiart.     Un  tlieM' puli's  a  lliiii  luyor  of 
<w  brush  was  laid  which  crossed  the  ixilea  and  was  IhgrouKbly  sjiiked  Ui  I 
.  a  Uiin  layer  of  willow  brush  wsjs  Inid  on  orossiiig  the  Ulisl  Inyer.  nud 
hiiucher  thin  layer  was  pat  oo,  whii-b  oniwieil  tlie   secoiid  Ia;er.  ana    thi-n 
were  placed  on  top  sauie  ae  tbo«e  on  the  bntt'iin,  the  toip  poles  beiufi;  dbnrl^ 
!*•"  buttom  poles  aud  parallel  to  them,  the  ubiile  niakiDjc  a  uiattnwa  2  fisM  *' 
4ach  bottom  {lole  lie  font  the   wIUowh  weru  laid  un  wire  ropw  wore'"''" 
its  5 feet  apart,  aa  tblliiwa:  A  pieoe  of  No.  10  galTsniied  wire  2S  fc<._  _ 
.  i>lodand  twistudinto  a  rope  of  twostrnnda  of  lafeetlou;;.     Tbe  cmitelof  1 
ced  under  thepole  aiid  the  two  ends  were  brought  np  and  twisted  (ogat) 
;  a  rope  of  font  strands  6^  feet  lonR,whiohiiiel  used  the  pole  tightly  Btoni 

,        .u  was  stUf  ououKh  to  Btft--* '-*■*      "^— the  t^p  polea  were  put  ooi 

^  J       8  were  untwisted  into  tw  M  the  iiinttri<es  and  oue  sir 

^  1 ight  up  on  each  side  of  tb  »t  was  eiunpresAed  by  tskii 

1  wire  rnjie  to  a  ojat  j"-^  le  wire  and  presaed.  down 

1  uty  desired  force,  m      ^b i  eaeh  aide  of  the  jack  wii 

.  by  liMid  and  ftiatenet      '  d  nao  luid  a  half  time»  am 

>  and  twiatinc  the  nnda  inc^k  woa  moved  uud  the  n 

I  it  WBS  niaile  laattbe  i  ive  B**tiime  of  this  cnnttre 

l^t  and  one  section  50  :1  togethi-r  to  makn  Ibn 

,,.._  ii-nan      A  bead  block  o,'  inc  wiih  1-iiilt  oii  thonpal 

irive  the  ueeessary  Btif  siukrn^  it.     It  wue  cunatn 

uuuo  form  as  the  head  s  sunk  at  the  <ithi<r  spun. 

traotion  and  sinking  r     -  ere  used  GOO  ciiTda  of  wiUov 

•uiu  poles,  1,50^  pounds  of  o.  10.  and  475  toiin  of  roek. 

The  mattress  whs  sunk  400  feet  edge  ou  the  eeuter 

the  crib  work  of  the  Npiir  au^  t...^  Ige  at  the  lu« -water  Hue. 

Tliis  work  wiie  tininlieil  nu  Decem-m'  _-■ 

The  plant  was  tlieti  put  in  order  for  removal  to  Ifew  Orleans,  and  wa«  ta!tut 
by  the  steamer  GeHerat  Xewlon  on  Jannary  4. 

The  work  wua  very  mnrh  delayed  by  the  lack  of  barges  tu  transport  the  wl 
and  roi:k,  hs  a  numlier  of  the  barges  of  this  plant  weru  neecHsnrily  iu  use  c 
works.     Witli  the  whole  plant  and  a  suffieient  supply  of  material  on  band  II 
could  have  betu  done  iu  less  than  oue-half  the  time.    ThMe  delays  inl1rt^tlsed 
of  the  work. 

During  the  progre»i  of  this  work  J  dtcigned  and  constructed  a  mat  jaek  f 
pressing  raattreKtti-H  and  orlbs  which  docs  better  work  than  by  the  old.  iiietl 
saves  uini'.h  tiiiii'  and  cxponse. 
The  oast  of  tile  work  wa«  as  fiillows: 

Supervision tl 

ConHtnlction .- '£ 

Care  of  plant - i 

Kppairofpliiiii _ 

Nuw  plant .' 

Tiii,a<—t  ..i-",.]-k 

C'-'i  "I  ji.iilii'j   mil  I 'living  river  bank  above  cdpe  of  maEtrps"™  fur  thr 

I*'  - &,miji 

L'l'-i  ■'■■■■  ■  "11  roil  of  spurs  per  cubic  foot ' 

11 I'  l>  iisi'd.  3,m0  touH,     Amount  of  willows  used,  3,120  cord*. 

\i  I  III'  ili-i'  <ii  1  111'  work  tliiTu  was  left  on  hand  aV&Uable  -tot  conatnictttai : 

Y.-}low-|.iiii-liimliiT ffet..  Ill 

"Williiw  lirnHli_ _.. enrds,.    '  .  J 

i;;iivaiii/i'il  iiiin  v,hr      _ Troiinds-.      LI 

i;<-.-l,  .  - t<,ns..      fi 


\V.  ( 


.  PliH-1 
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COMMSBCIAL  STATISTICS. 


[gable  coDnection  between  the  Mississippi  and  Bayon  Plaquemine  has  not 
reSatablished  tiie  oommeroe  which  the  work  of  bank  protection  at  the  head 
yon  is  designed  to  promote  does  not  exist.    The  following  statistics  refer 
le  Mississippi  River  oommeroe  at  Plaqnemine. 
»ariaon  is  made  of  the  commerce  for  the  years  1891  and  1892: 


'  steAinbosts  In  tradi* 

'  Umes  UTired 

'  times  departc<l 

'iHUfl^ 

y  received tonu 

Bof  Mme ^ 

»  shipped tons 

t  of  same 

0  reoeiTed  sod  shipptnl Unw 

tforMunc 


1891. 

50 

453 

388 

52 

61.110 

$819. 176 

57.899 

$596,899 

119.009 

fl.  416, 075 

1892. 


53 

428 

402 

66 

82, 214 

fl.  023, 243 

45,234 

$833, 479 

127, 448 

$1,856,722 


Ta, 

[NO  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
AVIGATION  IN  MISSISSIPPI  RIVER  BELOW  NEW  ORLEANS,  LOU- 


>laint  was  received  from  pilots  of  the  wreck  of  an  old  dry  dock 
I  the  river  off  Point  Celeste,  about  42  mileH  below  New  Orleans, 
ction  of  the  Chief  of  Engineers,  U.  S.  Army,  an  examination 
ide,  and  it  was  recommended  that  the  wreck  be  destroyed  by 
te  on  hand,  without  extra  expense.  This  recommendation  hav- 
u  approved,  the  wreck  was  blown  up  during  the  low- water  sca- 

)  is  now  a  depth  of  30  feet  or  more  at  low  wat(»r  over  most  of 
[•k,  and  the  least  depth  is  23  f*vit.  The  wreck  is  no  longer  an 
tiou  to  navigation. 

Ng92 ^96 
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IMPBOVEBIENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  TEXAS. 


MEPOBT  OF  MAJOR  CHAS,  J.  ALLEN,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  189J,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVBMENTS. 


1*  Entraoce  to  Galveston  Harbor,  Texas. 
3.  Sbip  chaunel  in  Galveston  Bay,  Texas. 
'8.  Trinity  River,  Texas. 


4.  Cedar  Bayon,  Texas. 

5.  BuflFalo  Bayou,  Texaw. 

6.  Harbor  at  Brazos  Sauti.ago,  Texas. 


EXAMINATIONS  AND  SURVEY. 

t  7.  Bra zoB  River,  Texas,  from  its  mou til  to     8.  West     Galveston    Bay,   Texas,   from 
Waco.  Cliristmas  Point. 


'^  United  States  Engineer  Office, 

i  Galveston  J  Texan  ^  July  7,  ISO  2. 

\  General.:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
I  tor  the  works  under  my  charge  for  the  fiscal  year  ending  June  30, 1892. 
[  Very  respectfiilly,  your  obedient  servant, 

Chas,  J.  Allen, 
MajoVj  Corps  of  Engmcers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 


U  I. 


IMPROVEMENT  OF  ENTRANCE  TO  GALVESTON  nARnoi?,  TEXAS. 

The  project  for  this  improvement  wa«  adopted  in  1874,  and  niodifiod 
in  1880,  and  again  modified  in  188(>,  the  objoct  being  to  dc»ei)iMi  tho 
cliaunel  so  as  to  admit  of  se^i-going  vessels  of  the  deepest  draft  enter- 
ing tlie  harbor. 

The  projects  of  1874:  and  1881  contemx>lated  constrnction  of  two  jetties 
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end         i  tlie  Gulf  of  Mexico  to  conc«iitrat*-  ebb  How  iipou  llu 
bar  in     le  Gulf  aud  also  to  effect  de«i>euing  oii  tlie  inner  bix 
■tu  ijiitranci     )  Galveston  Channel.    These  jetties  to  have  tlieir 
eetively,  at  Bolivar  Point  and  Fort  Point. 

ore  or  less  work  was  done  under  those  projects.  Under  tliat 
ioai  a  jetty  was  bnilt  irom  Fort  Point  to  the  crest  of  the  outer  l 
but  it  was  not  fully  completed. 

The  project  of  1886  (that  now  in  progress  of  ose<;iition)  also  coiu 
in  cnustnietion  of  jetties  to  extend  into  the  Gulf,  one,  the  south  j(i 
etartiDg  fi-om  the  east  end  of  Oalvestou  Island,  and  the  otlier,. 
north  jetty,  to  start  from  Bolivar  Point,  opposite.  Or,  to  be  si 
exact,  the  e<iuth  jetty  was  to  start  from  Fort  Point,  hut  m  18S8  H ' 
decided  to  connect  the  inner  end  of  that  jetty  with  the  relativelyl 
f^i'ouitd  u]iiin  which  the  city  of  Galveston  is  built  by  a  stone  i 
known  »s  the  shore  branch. 

The  jetties  are  to  be  ui  i  built  to  an  elevation  of  J 

above  mean  low  tide,  and  f  ueceasary,  to  the  lontour  of 

foot  depth  in  the  Gulf,  tl  to  be  7,000  feet  apart^  the  act 

of  the  jetties  to  be  s'  need  be,  by  di'edging,  the  abq 

jetty  to  foUow  the  line  1881. 

The  natural  depth  t      n  ir  was  13  feet,  aud  that  upon  ( 

'  mer  bar  13  feet  at  n      i  i.--  The  general  plan  of  the  wort 

hown  upon  the  acconipai 

At  the  close  of  the  flsc.  g  June  30, 1S90,  there  hsA  ba 

constructed  iy,-.JOO  linea    i^  i  jetty,  of  which  1,200  feet 

incoinp1et«.    The  railwa  been  extended  428  feet  be. 

the  rock  work.    The  ran         ..  for  transporting  material  to 

deposited  in  the  jetty.  1  uv conniicL  under  which  the  work  for  the  ft« 
year  ending  June  30,  1890,  was  donej  expired  August  30, 1890,  at  wlw 
dat*  thei-e  wei-e  19,400  linear  feet  of  .let^  completed,  li50  linear  feet 
incoinjilete  jetty,  and  beyond  that  318  linear  teet  of  trestle  and  tra«4 
The  shore  branch  ia  included  in  the  foregoing. 

(.Congress,  by  act  jipproved  Scjitembor  10,  1890,  appropriated 
follows : 

Improving  entraaoe  to  Gnlvpstnn  Harbor,  TeidB:  Continuing  improvement, 
hiindrnil  Ihdosaiid  dollars;  froriddiTbatcontracteniajbeeut^rediiitabytlieaB.- 
tflj-y  of  War  for  such  materials  and  work  Od  nia.y  be  neceaeary  to  carry  ont  tfaajl 
conlnined  in  the  roport  of  tbe  Chief  of  EngjnoorB  for  eighteen  hundred  and  eld 
BiK  for  tbe  iiiiprovementof  that  harbor,  to  be  paid  for  as  appropriationa  mMja 
time  to  time  be  mado  I17  law.  ' 

Proposals,  to  be  opened  December  27, 1890,  for  performing  woife 
accordance  with  that  act  were  invited  by  public  advertisement  at 
days. 

At  the  opening  of  proposals  the  lowest  bid,  that  of  John  H,  Mow 
and  Augustine  M.  \ewton,  of  New  York,  was  accepted  for  constnu 
railway,  including  trestle,  aud  for  furnishing  sandstone  riprap 
granite  blocks  in  place.    Mooney  &  Newton  failed  to  enter  into  t 
reijuired  contract  aud,  in  consequence,  the  work  was  readvertised  Vi 
ruary  28,  under  the  same  speciflciitions  as  before,  proposals  to  be  op« 
March  .30.     The  contractfor  constructing  railway,  including  trestle, 
fiu-iiishtntr  aantlstone  riprap  and  granite  blocks  in  place  was  awimlel 
O'CoiiiMii,  l.;iiii!:,\  Sninot.  oC  Pnlliis,  Tex.,  they  being  the  lowcs 
for  the  ;iggreg;ite  ot  the  three  items. 

This  ei)ntr;ict  was  approved  June  2,  1891. 

('ongress,  by  act  approved  March  3, 1891  (sundry  civil  bill) 
appropriated  the  sum  of  $(100,000  for  coutintung  the  improvoau 
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OTonnor,  Laiiif]:  tS:   Sinoot  rommonood   constriu-tion  work    imi    the* 
mtt  jetty  under  their  ooiitrjict  Au;^nst   1,  1SI»1,  liaviii;^  pievimisly  n; 
aired  tlie  traek  aud  trestle. 

Owing,  to  considerable  extent,  to  diffieulty  in  jrottiiig  siuul  roek  fur 
Ipiap  of  the  least  weight  per  solid  cubic  foot  reiiuired  by  the  speeifiea- 
lons,  their  progress  was  not  as  rapid  as  had  been  expected.  On  the 
8th  of  February,  last,  supiilementary  articles  of  ajsrreeiiient  were  ap- 
foved  by  which  the  least  weight  of  sandstone  for  riprap  was  i-eihieed 
D  pounds  and  the  price  per  ton  reduced  10  cents.  The  delivery  ot 
laterial  then  advanced  more  rapidly,  thou j^li  tlie  work  was  retard(»d  in 
[arch,  April,  May,  and  June  by  the  stormy  weathi^r. 

According  to  the  specifications,  the  con traet4)rs  were  to  push  their 
wk  in  such  manner  as  to  earn  the  S5(K),()iM)  approjuiated  by  th(»  act 
f  September  19,  1890  (less  the  amount  necessary  iov  engineering  and 
ontingent  expenses), by  February  2, 1892,  and  thereafter,  their  earnings 
rere  to  be  at  a  rate  of  not  less  than  one  million  of  dollars  a  year. 

Pending  decision  upon  their  application  for  a  modification  in  sand- 
tone  specifications,  they  were  granted  an  extension  of  time  to  -March 
livwhich  to  earn  the  appropriation  of  1890,  and  in  consequence  of  un- 
avomble  weather  several  other  extensions  <»f  tinu*  were  granted  them, 
lie  last  one  expiring  June 21.  At  that  date  they  earned  tlie  said  ajipro- 
iriatioD. 

Since  commencing  construction  work  on  the  south  jetty,  tln^  con- 
lactors  have  accomplished  the  following: 

inear  feet  of  completed  jetty 1.  »KH) 

Jnearfeet  of  jetty  built  to  averaj«;e  height  of  one-half  toot  ji)»ovo  imsiii  low 

tide l».LMH» 

'near  feet  of  jetty  built  to  avoraj^«<  hfij^ht  of  'A  iVot  alutvo  foiimlat  ion TSA 

Total  of  complete  and  incomplete  jetty  built  durin;^  the  fiseal  venr  j-imI- 
ingJune»),  l»y2 i '. 1.:>'S.\ 

The  total  length  of  situth  Jetty  eonstrn<*ted  since  work  Ix'gan  np<Hi  it 
1887  is  (shore  branch  included): 

near  feet  of  eonipleted  jetty *J I  jmh) 

Dear  feet  of  ineomplete  jetty 'J,  ;♦*.?.'» 

Total  number  of  feet  eiunplrte  :i?id  jii«ii?iipli'l«' ?»;. '.iJS 

The  sea  end  of  the  work  is  now  within  ."».  Kmi  of  ilh  (.nh-r  rMn«il  <nii 
►ur,  or  outer  crest  of  the  bar. 

In  May  and  Jnne  last,  tlie  u.-<nal  annual  snrvt-v  was  iii:ide<d' Ihc  b:ir 
id  its  channel,  and  (»f  tlie  harbor  gencMally,  to  iiichide  liolivar  <I(H-^e 
id  the(ialvest(m  ( -liannel  as  far  as  the  loot  id'  Imh  ly  lit'tli  slr«M'j.  The 
landings  show  a  depth  of  I.'^l  te«*t  at  mean  low  tide  in  \hv,  onter  bar 
lannel,  and  a  depth  of  lil  feet  where  the  iinM*r  bar  was. 
The  outer-bar  ehannel  lia,'^  inereasrd  slightly  in  width  and  thfdistanee 
itween  the  inner  and  outer  12- fodtcon ton rs  of  tin*  ontri'  bar  has  <!«•- 
eased  ab<nit  7(M)  feet  at  a  point  a  boat  .■|,(MM)  feet  noith  of  tin*  bnc  <d' 
lescmth  jetty.  The  shoal  northed' the  jetty  between  Fort  Point  Li.:;hl- 
mse and  Station  ItMJ  has  less  water  on  its  <'rest  tlian  it  had  in  Isiil, 
id  theaeeretion  of  sand  between  the  s(Mitli  jetty  and  (lal\<*sto[i  Island 
i8enlarge4l.  These  eonstitnte  the  piineii»al  <'hanges  in  jMisitions  of 
ntours  during  the  past  year,  as  maybe  si -en  from  inspertion  of  the. 
ip  herewith. 

The  soundings  are  reduced  to  the  plane  of  mean  low  tidr,  wliieli  is  the. 
ine  to  which  soundings  of  previous  surveys  have  been  red mrd.     it 
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i«  also  tlio  i)ljnio  to  wliicli  souudinffs  for  cbarts  of  the  U.  S.  Coast  Sur- 
vey iir(^  n»(liire(i. 

On  July  4  aud  5,  1891,  tliia  locality  was  visited  by  a  severe  storm 
Avlii<'h  displaced  a  number  of  the  track  timbers  and  also  a  oompanir 
lively  snuill  quantity  of  riprap,  as  well  as  some  2  to  3-ton  blocks  of 
stone  from  the  jetty.    The  timbers  and  blocks  displaced  were  mo«tIy 
at  the  sea  end  of  the  unfinished  work,  and  the  riprap  displaced  w« 
mostly  along  the  shore  branch  and  at  the  junction  of  the  jetty  vith 
Fort  Point.    The  timbers — some  of  which  had  been  piled  up  on  the 
outer  end  of  the  Jetty,  they  having  been  removed  from  piles  that  tad : 
been  acted  upon  by  the  teredo — were  recovered,  with  the  exception  rf- 
about  half  a  dozen  piexses,  and  none  of  the  stone  was  lostT   The  jetty ; 
withstood  the  storm  satisfactorily.  1 

An  a<rount  of  this  storm  was  rendered  to  the  Department.,  July  29^! 
istn.  J 

The  tide-gauge  houses  on  the  outer  bar  and  in  Bolivar  Gk)rge  wW 
destroyed  by  that  storm.  Th(\v  have  since  been  replaced  by  more  snb-i 
stantial  stnu'tures,  for  an  account  of  which,  as  well  as  of  tidal  dalSfl 
reference  is  made  to  tlie  report,  herewith,  of  First  Lieut.  Willi;iin  Oil 
LangUtt,  Cori>s  of  Engineers. 

For  an  account,  in  detail,  of  the  work  done  by  the  contractors, 
also  of  the  survey  of  the  harbor  in  May  and  June,  hist,  ydease  see 
appended  rei>ort  of  ]\Ir.  E.  M.  llartrick,  a.ssistant  engineer. 

For  the  statement  of  shipments  from  Galveston,  contained  in 
table  of  commercial  statistics  lor  the  year  ending  June  30, 1892, 
panying  this  report,  I  am  indebted  to  Mr.  Julius  Kiinge,  president 
the  Galveston  Cotton  Exchange.    For  the  number,  character,  and 
nage  of  vessels  enlt^red  and  cleaied  for  the  same  period,  acknowl 
ment  is  due  Mr.  N.  W.  Cuney,  ('ollcctor  of  the  i)ort.    The  statistics 
this  work  ami  others  in  charge  of  this  ofiice  were  comi)iled  by  Mr. 
Jones,  chief  clerk. 

The  comparative  tables  of  statistics  herewith,  to  which  attention 
invited,  show  that  the  shiimients  of  cotton  have  increased  fi-om  1,11 
bak's  or  258,638  tons  in  181)1,  to  1,237,937  bales  or  287,377  tons  in 
and  tliat  the  total  tonnage  of  vessels  entered  and  cleared  has  in 
from  1,073,920  tons  in  1891  to  1,134,326  tons  in  1892,  a  net  increase 
60,406  tons. 

Total  «^xi)en(le<l  on  the  iniprovcmoiit  iintler  all  projects  to  Juno  30, 

ISIU,  inchisivo jj!2,273,91 

Kx]KMulf(l  ou  t\u'-  pii'sont  ]H'oj<*ct  to  .Tnno  HO,  ISJU 796.017j| 

Kxpr-ndod  on  prosent  projo«.*t  to  June  30, 1892 1,234,1   "' 

The  balance  of  funds  available  will  be  Applied  to  continuing  the< 
sion  of  the  south  .jetty. 

The  sum  of  $1,000,(M)0  can  be  profitably  exix»nded  during  the 
year  ending  June  30,  1894,  most,  if  not  all  of  it,  to  be  applied  to 
struction  of  the  ] projected  north  jetty. 

Orii^inally  estiraatrd  rost  of  the  work  as  revised  iu  1886 $8, 478^' 

AjTf^ro^ate  iiniount  npjn'oprijitcd  to  July  1,  18'J2 3,378^< 

Total  amount  expen<led ^TU^I 

In  addition  to  this  tluMC  was  c^xi>cndcd  the  sum  of  $100,000  sal 
by  the  city  of  Galveston  in  1883. 

The  work  is  located  in  the  collection  district  of  Galveston.  Thei 
est  light-houses  are  at  Bolivar  Point  and  Fort  Point  at  the  entran 
Galveston  Bay. 

The  amount  of  revenue  collected  at  the  port  of  Galveston  fbrtl 
cal  year  ending  June  30,  I89:i,  was  $101,052.48. 
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"/  Vproprtatioii9  made  bif  Congrttn  for  improrinf/  harbor  at  (ialvcnian,  Ttx, 

11,1*70 '$:jr».0(K) 

ha  1871 '20.000 

10,18?J -31,000 

23^1874 60.000 

1  3, 1875 150,000 

St  U.  1X76 142,000 

7.1878 75,  (KX) 

1^1*78 50,000 

1 3, 1879 100,  (KK) 

14,1880 175.  (MK) 

I  3,1881 2,50,000 

I  4, 1882 100.000 

wed  An^HHt  2.  1KS2 300.  (XK) 

»rovcd  August  5,  1886 300,000 

.\ugu8t  11, 1888 500.  (XK) 

iroYcd  Septemltcr  19,  1S90 50»,(XX) 

>roveil  March  3,  1891 WX),000 

3,378,000 

Money  ittatemenl. 

•I,  balance  nnexpended $1,101,079.10 

^,  ainoiiut  oxpended  dnring  fiscal  year 43K,  1122. 63 

2,  balance  nnexpended <>65, 156. 47 

-2,  outstanding  liabilitieH $|}».KW.72 

2,  auiouut  covered  by  uncompleted  contracts. .  .tljlS.  207. 01 

^  *  6:hoio.:w; 

2,  balance  avaUable 27.110.  11 

ipropriated  by  act  approved  August  5,  1892 'l^'0, 0(K».  <K) 

-ailable  for  fiscal  year  ending  June  30,  1803 477, 1 10. 1 1 

(estimatofl)  required  for  completion  of  «'xistiiij:  pn».i<'»i 4,  t)50,  <HJ<K  <K) 

that  can  be  profitably  expeuued  in  fiscal  year  cinlinj^  .Iiiii** 

4 :.... 1,000,000.00 

ed  in  compliant  with  requirementH  of  sectiouB  2  of  river 
j-bor  uvU  of  18(j?and  1867. 


r  OF  FIRST  LIEUTENANT  WILUAM   C.    I.AXiJITrT,    (Oil PS  ()F  ENT.INrF.Tlfl. 

i:.NITKI»   STATFS    KN(JlNi:Kn   OlFKK, 

•  (ialrvMon,  Tex.,  June  :U),  JSU:i. 

I  have  the  honor  to  submit  the  following'  Khort  i.roKre«»  rei)ort  on  the 
'vations  for  the  fiscal  year  ending  .June  30,  l«i»2. 


ing  the  developments  ,^ —  .      .,  ,  ,  , 

I  refer  more  particularlv  to  thos*^  bearing  on  tlic  tidal  pnm.i.HlopH,  vol...-. 
genenally,  all  those  datii  which  would  naturally  be  sought  lor  in  a  Htiidy 
darlior.  .         r  *   1 1  -  «  i- 

ive  been  submitted  to  vcm  during  the  .v*^'^V' "V"''"-' 'ii    11  .  rLV!?*    I  I*^' 
s,  but  it  is  not  thought  desirable  to  insert  these  here  in  their  present  state. 

'  from  want  of  sufilcicnt  extension. 

r|,pro,.ri:.ti.m8  wro  iiu«tlv  exiiT-mlV..!  in  small  .Irc.lRinK  <.p.ra»  i....H  ,,ri„r  to 

bursement  under  present  contract. 
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Sdiiii'  Ntiidy  has  bi^ori  ^iveii  to  the  points  rained  in  my  liMt  report  from  Table  B  (^  « 
and.  so  far  an  it  has  ^onv,  it  \isun  Won  confiniiatory  of  wliat  han  bei^ii  there  sflid. 

Table  1,  oi'iiiy  n^port  of*  laHt  year,  has  beeu  revised  U}  include  the  reHiiltH  from  f^ 
ib(^  record  obtaiiie<l,  before  their  stoppjige,  from  the  Bar,  Gorg^e,  Hanuas  Reef,  R«^ 
Fish  South,  and  Red  Fish  North  gauf^es;  also  the  figures  for  the  Government  Wlu^] 
gauge  liave  been  revis<Ml  to  in<lu<le  record  obtained  to  December  31,  1891.  Thea 
having  been  no  additional  rec(»rd  obtained  from  the  other  gauges,  viz,  Rollove: 
Morgan  Point,  and  Round  Point,  the  values  for  them  given  in  Table  4  have  not  bd« 
rhange<l  but  are  roprodnce<l  as  tliere  given. 

The  quantities  given  in  the  table  are  the  heights  of  the  mean  high  and  low  wat'^ 
planes  rofern^d  to  the  plane  of  reference  and  tiie  mean  fluctuations  for  the  vaii(»ii 
classes  of  tide  (see  lust  report)  and  mean  of  all  tides  for  the  various  gauges. 

Mean  planett  of  high  and  law  icater  and  mean  fluctuation. 


Niiini'  of 


(J.  D.  T. 

Mean  .  Mean  '  Mean 
'  liiffli  low  riiii'tii- 
water,  water,   atiou. 


I.D.T. 


S.D.  T. 


M.  T. 


Jinr 

llorjie 

<iii\t'rnnieiit 

Wharf 

Hanuurt  l{»*fi. 
li  i;  (1  F  i  s  h 

South 

KoHover 

K  e  a  F  i  8  h 

North 

Morj^anroiut 
Koiuid  roiut. 


hWt. 
-\  '2.  «rt» 
+  1.»8 

!-*  I.fi8 
+  1.67 

+1.55 
+1.65 

+1.46 
+1.29 
■+1.JI7 


l».  B7 
-O.L'S 

+  0.07 
+0.  IH 

I 

+0.39 
+0.11 

+0.67 
+0.47 
+0.50 


Fe^t. 
•2.76 


Mean 

high 

water. 


FeH.     Feet. 

+  1.82  '-0.28 


Mf«n  i  Mean    Mean 


low 
water. 


2.^7  :+1.81  — 0.04 


1.61  +1.54 

1.49  +1.51 

1.16  +1.45 

1.54  +1.53 

0.70  +1.36 

0.H2  +1.25 

0.87  ,+  1.36 


+0.34 
+  0.29 

+0.51 
+0.28 

+0.71 
+fl.59 
+0.62 


linctii-'  high 


ation. 


Feet. 
2.10 


water. 


Feet. 

+1.56 


Moan  .  Moan    Miian 


low.  Itlncta-'  high 
wattir.   ation.  water. 


Fe^. 

+0.34 


1.85   +1.57   +0.58 

,  I 

1.20  ,+1.38   +0.72 
1.22   +1.40   +0.73 


0.94 
1.25 

0.05 
0.66 
0.74 


+  1.34 
+  1.39 

1+1.25 
+1.10 
+1.23 


+0.89 
1+0.54 

■ 

+0.94 
+0.09 
+0.79 


Fett. 
1.22 
0.99 

0.06 
0.07 

0.45 
0.85 


MeanlMMi 

low  IflurU* 

water,  i  atfaia 


Feet.     Feet. 
+1.82   -0.20 


+L70 


+L58  -HL41 
+L82  +0.42 


+1.45 
+L61 


0.31   +1.37 

0.41  ;+La 

0.44  1+1.81 


+ao7 


+0.60 
+0.34 

+0.76 
+0.61 
+a65 


FML 

L« 

Lit 
L> 

LI! 
ift 

a* 


The  preliminary  stiitemont  of  record  available  from  each  gauge  is  here  givenn 
vised  to  include  records  used  in  the  revision  of  this  table  as  stiited  above. 

IiouHii  Point. — From  May,  1887,  to  March,  18tK),  of  which  about  15  months'  record ii 
lost. 

Morgan  Point. — From  May,  1887,  to  March,  1890,  of  which  about  8  months*  record  if 
loHt. 

lioUorer. — Fnun  May,  1887,  to  December,  1890,  of  which  about  14  mouths'  record  ii 
l«»st. 

lird  Fish  \orth. — From  July,  1SK9,  to  June,  1891,  of  which  about  6J  monthrt' recocd 
is  lo.st.  ^ 

AVf/  Fhh  South. — From  July,  1889,  to  June,  1891,  of  whicu  al)out  7  months*  record 
is  loMt.  - 

i/ainta  livr/.—Vrom  July,  1?<89,  to  June,  18iH,  of  which  about  4  months*  record  ii  ' 

lost.  \ 

iionrnmtnf  Wharf. — From  May,  1887,  to  December,  1891,  of  which  about  5  uionttf  j 

rt-rord  is  lost.  ! 

iioriif.-  I''««>»u  July,  1889,  to  June,  1891,  of  which  about  5|  months' reeonl  is  lost  j 

liar. — Kr(»ni  April,  1888,  to  Juuf,  1M91,  of  which  about  22  months'  record  is  K»t.    f 

On  April  11.  1JS9L',  by  your  direction,  1  hired  a  schooner  and  crew  of  men  for  tb6  ] 

])Mrport('  of  nM-rcictiug  the  tiorgo  and  Bar  tide-gange  houses.     Owing  to  the  unprt*? 

cedented  continuance,  of  stroug  northeasterly,  easterly,  and  southeasterly  wind%^ 

causing  such  heavy  Keas  as  to  prevent  work,  this  operation  was  not  finally  co»"  ; 

pleted  until  June  9,  1892.     Of  the  total  number  of  days,  on  but  nineteen  were  th*  j 

seliooner  and  crew  employed  at  the  site  of  the  houses,  the  remaiu<ler  of  tiie  tiBtf  1 

the  sea  being  too  rough,  and  even  on  many  of  these  niuetoen  the  water  was  bo  loogl^.- 

that  work  was  slow  and  difficult. 

As  the  dcKtructiou  of  the  former  structures  seemed  to  iudicat'e  that  umch  strongtf 
ont^s  were  ne«'ded,  a8  both  of  them  vibrated  considerably  under  strong  winds  »d 
seas,  in  designing  the  new  ones  these  points  were  kept  in  mind.  Both  houses  U* 
I)ractically  8  feet  M([uare.  The  Gorge  house  is  supported  on  eight  8  by  8  inA 
Ki|narc,  coppered,  woodt^n  piles  drawn  together  two  and  two  to  clasp  a  square  8  \9 
8  inch  timber  forming  the  corner  posts  of  the  house,  llie  Bar  house  is  supportM 
on  four  solid  iron  piles  {\  inches  in  diameter  from  about  2  feet  above  low  water  to 
their  lower  ends  and  4  inehes  in  diamet-er  above.    They  were  driven  about  12  feflk 


apart  at  the  corners  of  a  square  and  then  inclined  by  means  of  a  pump  until  tbdil 
heads  formed  the  corners  of  a  Kijuare  about  7  feet  on  a  side.    The  piles  a 
with  two  tiers  of  horizontal  and  «li agonal  bracing. 


areproTidsl 
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flerthnt  full  utility  iiiuy  Im*  iiuhIo  i»f  i\\o,  roconl  (»htuiiie<l  from  these  g:iu<i;es 
vatioD  i»f  thoir  zi»ros  shoiiM  hr  <l«»tt'riniiiod  by  phmmhc  IovgIh. 
Tory  n'S|K'ctfuiIy;  your  obodiunt  servant, 

Wm.  C.  Lang f ITT, 
Firat  Linttemtntf  Corps  of  Etujiucen. 
Chas.  J.  Allkx, 
Corps  of  Engineers, 


report  of  mr.  e.  m.  iiartrick,  assistant  kn(iixkkr. 

Unitkd  States  Engineer  Office, 

Galveston,  Ter.,  June  30,  1899, 

I  have  the  honor  to  submit  the  folbiwinj^  report  of  operations  for  improving 
ton  Harbor,  Texas,  during  the  liscal  year  ending  June  30,  1892. 
iiion  of  work  at  beginning  of  fiscal  year. — At  the  beginning  of  the  fiscal  year 
tractors,  Messrs.  0*Connor,  Laing  &,  Smoot,  were  employed  in  removing  rails 
iugera  and  securing  everything  of  value  in  connection  with  the  trestle  and 
hat  had  been  extended  in  advance  to  complete  the  contract  of  Messrs.  A.  M. 
»n  &,  Co. 

)ile8  of  this  trestle  had  been  over  a  year  exposed  t^>  the  ravages  of  the  Teredo 
,  and  were  so  badly  honeycombed  that  they  were  no  longer  of  any  use  as  a 
;  pile,  and  it  was  a  cause  of  great  satisfaction  that  most  of  the  stringers  and 
id  been  secured  before  the  storm  of  July  4  and  5,  1891. 

iliies, — The  storm  of  July  4  and  5,  1891,  developed  in  West  Gulf,  attaining  at 
:on  two  maximum  velocities,  one  44  miles  per  hour  from  theNP].  at  0:50  a.  m. 
r  D,  and  one  60  miles  per  hour  from  the  SE.  at  8:05  p.  m.  of  the  same  day. 
Tere  two  maximum  tides  on  the  5th,  one  at  8:00  a.  m.,  when  it  reached  4.()5 
ove  M.  L.  T.,  and  one  at  9:50  p.  m.,  when  it  registered  3.95  feet  by  the  auto- 
ide  gauge  at  Government  Wharf.  The  damage  U\  the  jetty  was  slight;  the 
iranch  settling  in  places  where  the  covering  of  riprap  was  thin  and  base 
.  This  tendency  to  scour  and  settle  has  been  counteracted  by  strengthening 
ty  with  an  apron  of  small  riprap  placed  at  the  t^e  of  the  side  slopes,  where 
ty  is  only  a  few  feet  high.  A  survey  of  the  bar  proper  was  niaile  immediately 
ic  storm  and  compared  with  last  annual  survey,  but  no  marked  change  could 
•cted.  A  more  detailed  description  of  the  storm  and  its  effect  can  be  found 
vport  with  accompanying  charts  and  tables  of  July  22,  1891. 
(iHual  e([uinoctial  disturbances  occurred  in  September,  1891,  and  March,  1892, 
continuance  through  the  months  of  April  and  May  and  the  end  of  .Tune,  fresh 
'ougli  seas,  and  high  tides  more  or  lass  retarding  progress,  but  with  n(»  dani- 
tLe  work. 

Tol  progress. — The  contractors  during  the  month  of  .July  were  engaged  over- 
i;and  repairing  tn^stle  and  track,  laying  rails  for  switch  t-o  track  hc.mIi'm  and 
nd  delivered  the  first  stone  of  the  contract  on  the  last  day  of  the  month,  (hi 
h  of  August  the  first  pile  was  driven  for  an  advance  at  the  front.  The  stone 
il  before  this  dat«  and  to  the  end  of  August  wiis  used  in  ntpair  of  shore  brau(^h 
3er  plac4^s,  the  actual  work  at  the  front  commencing  September,  1891. 
♦*pt4imlier  17,  1891,  the  delivery  of  stone  was  discontinued,  as  that  ]ircsented 
t  up  to  the  specirtcations.  This  same  month  the  (jovci-nnicnt  track  scmIcs, 
M'cial  foundation,  was  eomydeted  and  put  in  active  use. 

lelivery  of  acceptable  sandstone  riprap  reconiincnccd  on  the  2(»th  of  0<rtober, 
:id  the  first  granite  block  was  received  on  tlic!  30th  of  the  same  niontli,  but  it 
>t  luitil  the  11th  of  j\pri1,  1892,  that  the  contractors  brought  on  the  work  a 
capable  of  handling  block  from  5  t^)  10  tons,  and  then  not  of  sutlicient  capac- 
•vertake  and  keep  up  with  the  work  as  it  advanced. 

f.iion  and  examination  of  quarries. — The  tirat  stone,  delivered  was  from  Ledl>et- 
.  1 ),  on  the  Houston  and  Texas  Central  Hail  way.  This  <iuarry  not  furniKhing 
.ntity,  a  second  was  ojiened  a  few  miles  from  the  first  (No.  2),  but  ha<l  to  bo 
nwl,  as  it  did  not  come  up  to  weight.  The  contract<>rs  tlieu  move<l  their  plant 
•ry  Station  on  the  Gulf,  Colorado  and  Santa  V6  Railway,  but  early  in  Novem- 
:y  began  claiming  inability  to  i)rocure  tin*  sandstone  ripra])  of  the  desired 
and  in  sufticient  quantities  for  the  work.  Their  statement  being  submitted 
ing,  a  careful  examination  was  undertakt^n,  and  the  re])ort  made  on  the  23d  of 
»er,  1891,  by  First  Lieut.  W.  C.  liangtitt.  Corps  of  Engineers,  U.  S.  Army,  and 

•al  inspection. — On  the  arrival  of  the  stone  in  the  contractors' yard  at  Fort 
t  is  inspected  as  to  its  hardness,  tonglmess,  weight,  and  durability.  The 
w  and  toughness  is  determined  by  the  hammer,  the  weight  by  specific  gravity, 
iiersiug  a  large  sample  of  Ht^)ne  of  known  weight  dry  in  a  tank  filled  with 
hen  catching  and  weighing  the  dis]>la<MMl  water  and  reweighing  the  sample 
i^  amount  of  water  imbilH'd  by  the  sample  is  also  noted;  using  the  specific 


a  g«nera]  IVniai 

,  ^  ,,  Juarry  ewti 

loU^  ColoTiulo  aiid  Santayo  Rail wiif,  with  a  fow  tons  trota  Hnhnritt  _. 

n ,  jhinpEd  through  Clay  Stntion,  ou  the  MoDtgtimery  bniich,  of  th«  Uulf,  Cojt- 

nod  Santa  Fe  KailwBy.    Tbe  sr-Biite  rune  fnim  Granite  Mountai/i,  an  Um  | 
a  and  Northwestern,  controlleil  hf  thu  Houston  and  Texan  Central  Eailmf,    * 

'a«  qoairieH  were  opened  Dt  Ledbetter,  known  aa  LvdIiHttnr  Sn.  1,  which  hrh 

ler  oeDt  of  sandntooe  ripnip  rei^cived;  Ledbetter  Va.  2  (Knuter)  »ent  !S}t<C'J 
':■  andLwibetterNo.  3(WoIf  HiU)«eut7  p«r  i-ent;  Quarry  Station  Bent  BSlpitl 
ind  Clay  Station  4i  per  c«nt.     (jrnnit«  Mountain  hod  no  comtietition.  t 

Tal  rOHilntction. — The  general  conBtnietion  has  been  niudified  from  lint  It  ] 
■■a,  rts  the  rxigeniiy  of  the  worh  demaiiiled,  but  in  seneral  it  has  been  r&rrieiiai ' 
fullowH:  The  trestle  is  dri  Ten  from  GOO  to  600  feet  m  advance  over  the  old  tuM- :^ 
i9  work  and  the  oaps,  stringers,  and  mils  properly  secured  hy  straps,  bolU.  OJ  n 


Then  large  aandiitone  " 
^ht  of  about  three  feet  troa  . 
ui.iB  formed  there  is  unloaded  «<. 
mound,  the  whole  forruing  an  apro 
bet  on  top  of  the  old  mattress  wt 
"ni'o,  and  the  work  wbioh  was 
I  riprap,   the  small   riprap 
ghtway  pTot6Ct«rt  with  grt„. 
^.^  then  comes  along  and  seuures 
alia  by  n  system  of  bracing'   ™ 
n.  the  crest  between  and  aru 
;  IB  mied  with  large  and  sm 
selected  granite  block  bo  l_ 
jB-seotion.    Tbe  spaces  betWM 
iiytap  properly  wedging  nod  le' 
pbrauvely  nmnoth  nnd  even  surfs.  ^ 


'aifed  on  each  side  of  the  track  U 
a  the  center  and  between  the  nwnndl  [ 
□e  riprap  to  the  same  heigbtwChtJ 
M  feet  thick  with  a  base  of  s)>natni| 
stle  and  apron  are  coutinaed  ia 
1  is  now  bronght  up  to  H.  L,  T.,  i 
tu  as  before.  This  riprap  slops  if  >| 
a  little  above  M.  L.  t .  A  blMilf  1 
piles  above  tlierarages  of  the  tsndr  | 
etn  OB  au  anchor  and  underpinniaft  | 
lud  under  the  brni-ing  and  nnilelliiil- ' 
ifore.     Then,  over  tbu  riprap  cientt  •' 


crest,  the  wliole  pieseuting  a  ooB-, 

illlni;  thiit  which  luvd  been  intlaniled  bfiU-.-, 
:■!!  employed  since  the  litb  of  April,  1881.  M 
MIL'  large  block  biul  bci-n  promised oartfirt 

'"■en  made  fi)r  this  proposPd  overheiHl  doni*  1 
>  lilt!  length  of  the  trestb^  rnp,  brace hndniK 

Ijenla  would  be  reijuirod  toearry.     Tliiaovw- 

^_.i ;..    .    ^f  :.j,  |if,.[v(,l.      ItiDOa- 


Inplaniif  11 ir-t  Mnrk  .■! 

dom  duiiii'iii'-   :  ill'  i: .  i! .'  ■!■  I :  !■  I.  ii  i  ■  i 

Septnnl"]-,  '   ■ 

by  allow  I]]:;  '  !.■   .  ■■i.r  I  .!■  [■■■     i  ■■  ■ - 

hci«!  di;rcick  wua  Jiiially  iibaiidouod  li  ,  .  ..      _   . 

arrlvnl  prevented  the  placing  of  riprap  and  large  block  from  going  o 
onaly,  and  vuriono  niethods  had  to  be  resorted  to  so  that  the  progress  __  ... 
sbiiiild  nut  III'  ii'fiirded;  but  thu  incomplete  work  becoming  out  of  nil  reasoaablf 
ji!  i<l  <i  1 1'll  '<<  I  li'' I'umpleted  tbe  eontrnrtors  were  required  to  finish  up  it  reasonililB 
iiii  I  !^  bi'fore  being  allowed  to  carry  the  jetty  further  seaward.   Bf 

t1  ImIv  <he  contractnrH  have  promised  to  have  the  necvBsary  pUotf 

iiu.l  I [..a' that  tlie  bar  will  be  reached  in  September,  1893. 

.1  .'i  r;'i '.  during  Ihr  yrar  im  Soalk  Jetty. — End  of  completed  work  JnTloW 

mn,  St.itLiiiL  l;ll.  Endofwork  Jnno  30, 1892,  Station  269+23,  an  advance  of  7,S», 
ibut  of  which  i,&M  is  5  feet  above  mean  low  tide.  2,300  feet  at,  and  a  tittle  aba^a 
mean  low  tide  with  723  feet  of  nn  apron  3  feet  thick. 


Tablb  N 

o,  1.— .'OmiriHfl  the  kind  and 

aaaunt  of  mone  used. 

Mii 

(h. 

Cnrn. 

RlpHp. 

Csn.. 

IlIuKka. 

Tumi 

23^ 

31. M 
4,073.32 

1 

B,0M.7i 

97 

s 

■m 

n,M7.8* 

1>,J«.17 

Total - 

a.a« 

1M,M».1» 

t.Ma 

GC,«7,» 

* 

■   ■  ■-*."■ 


^ 
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ir.3i 


TiDLg  No.  ^—Skowittg  quanixHeB  of  at<me  used  and  cost  of  same  in  the  irorA-,  and  other 
Uem9  of  exptnte,  not  inclttding  office  and  inspection  expenses. 


•  to  70+64  (7,064  ftet). 


Items. 

Tons. 

Cost. 

Ton«. 
per  foot. 

CoBt 

per  foot. 

fifpnp 

3.0e7.3O 

$7. 514. 80 

.30 

$0.04 

««2 .::::::::::.:.:  

Bifl»v      '  l-'"'          -     . .     -  

469.  H7 
283.93 

.(K) 

irtiJ:.::::::::  ::::::::::..::....:::::.::::.:::...:.:.. 

.04 

Total  for  vo;»r 

',i.  (Mw.  .{0 
*44,2:»9.96 

8,268.69 
U4,:i89.10 

*5.55 

l.(»4 

Ftivioiu  faDen'diturcri 

18.13 

Ortnd  total- r ^^^.-,.-^. 

.-_    

152. 657. 79 

I 

19.17 

79  +  64  to  84  +  64  (500  feet). 


iUpnp.. 
KftQvtv 


^Total  for  yar 

ncrioiui  expenuitun-M . 


Grand  total. 


42;».  .')U 

17.  26 


i  48.  76 

'5.9l»8.8l  !    16,188.32 


*12.U0 


I    16,235.08  ; 


$i>.  06 
.03 


.09 
32.  37 


32.46 


84+64  to  95+64  (1,100  feet). 


ttpjp. 
BJocka.. 

BlilVfty 

Kxtni.. 


-      Tot;i!  for  y«jir  ... 
"WiouR  c\pcu(litiin'it 

Onnd  total 


I»u.  r»o 

37.  '.■>< 


■'.\:m.:^i 


102. 8H 
28. 924. 10  I 

29,027.07  ' 


'8. 72 


$0.06 
.03 


.09 
20. 30 


20. 39 


05+64  to  107+64  (1,200  feet). 


$70. so  !... 

41.4:.  ... 


p^    Total  for  viar I  112.25    

^^▼ioax ♦jxiKimlituros I3.«.»94.47  I    41,126.47  I      '10.92 


Giand  total 41,238.72 


.03 


.09 
34.  27 


34.36 


107+64  to  i:JH-}r>4  (3,100  frt-t). 


.•WH-ks.. 


$1K2  (»i) 
H»7.  09 


Gnmd  ioUl. 


216,  268.  53  : 


*  Cubic  yurds. 


Total  for  vi*ar 289.90    

^0U8 expeiidilurei* '72.  180.«»9     215,978.54  ,       "23.28 


$0. 06 
.03 


.09 
69.67 


60.70 
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Table  No.  2 — Showing  qManHties  of  atone  used  and  cost  of  same  in  ike  work,  and  o 

items  of  expense,  etc. — Contioned. 


138+64  to  144+12  (M8  feet). 


Items. 


lUurap. . 
Blocks.. 
Hallway 
£ztras.. 


Toss. 


Total  for  year 

Preyioufl  expenditures ♦12, 567. 62 


Grand  total 


Cost. 


$32.33 
18.92 


51.25 
30.068.48 


Tods, 
per  foot 


.1. 


*22.83 


39, 120. 73 


Cost 
perfoot:^-. 


n.: 


7L: 


144+12  to  150  (588  feet). 


Ripmp.. 
Blocks  . . 
Kailway 
Extras.. 


Total  for  year. 


Previous  expenuitures *12, 740. 68 


Grand  total 


$34.69 
20.28 


54.97 
34.280.37 


34,335.34 


•21.67 


10. 


58.3*^ 


H.9 


150  to  160  (1,000  feet). 


Itiprup 

i 

Blocks : --- -- 

..    1 

Kailway 

$59.00 
34.55 

*  *i 

$0.01 

u 

Extras 

"*' '  "i 

Totttl  for  vpar 

93.55 
54,538.59 

.08 
54.54 

Previous  exi>oiu1itureA 

*  19, 623. 31 

"  *i9.62 

Oraud total 

54.632.14 

54.63 

160  to  170  (1,000  ft«t). 


Kiprap... 
Blocks . . . 
Kailways 
Extras... 


Grand  tutal. 


Total  for  v«-!ir ' 

Previous  expemlit  iireri *19, 679. 77 


$ri9. 00  ■ . 
47.86  i. 


106.86 
53, 709. 19 


53,816.05 


I 


*19.68 


$i).06 

.06 


.11 
53.79 


53.81 


170  to  180  (1,000  f«)et). 


Kiprap.. 
Blocks . . 
Kidlway. 
Extras.. 


I 


Total  for  year ' 

Previous  expenditures *13, 285. 98 


Grand  total .....t 


$r>g.oo 

47.87 


106.87 
38,562.52 


38,688.38 


*13.28 


•tt.a8     ! 
•    5 

S8.M      i 


u.m 


*  Cubic  yarda. 
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«  1^  icork,  aud  wlktr 


Total  fur  yisw... 


UOtoltOaODomt). 


!«».. 

Tdoi. 

Co.,, 

peX.. 

p- 

npt 
foot. 

1- 

tM».ee 

O.M 

'W.S! 

1.0M.73 

M,Ma.U 

■ii.ii 

ml I        U.K 


iwt«2Da(i.(ioare«tj. 


Shn. 

ii.m.u 

S,  (10.07 

Z.7a7.M 
JS-MI 

11.30 

ijaa 

SB,WH.ei 

a*,w)S.7» 

lfl,SO 

77,BTO.W 

•no 

a»tn  310  (1.000  fp*.,). 


"losaloo 

»aT,7W,7l 
3S.  H8.  OS 

Ik  70 

ii,aii).is 

TB.LTI.IW 

iM.a:: 

SlOloKM  (1,000  tfnt>. 


J3.S7  I         -*.03 


220(0  230  {1,000  fml 


^::::::;::::;:::;::::::;:;::::::::::::::::::::::;: 

li,Otl.0B 
8,:i.'il.O0 

»30,713.0J 

'i:S 

mTj 

W,»2.0« 

"•""= 

...» 

' 

BlMWI 

1     j^  „j  5^, 

»3s.*ai  SI 

«'.*» 

1       H.W3.10 

3«,o»a.nn 
t.MO.flO 

34.08 

i3.MS.U 

22.71 

...1. 

Iff  Quantilifo/>t<ynevJied  onrffosf  u/.«n.*  in  the  irorfr,  mii 

•2W  to  250(1.000  tieW. 

1 

T<,n». 

Tou.. 

CmI. 

TiBW, 

ptrfooi. 

-°a 

U.SK.33 

I9.ST1S3 

ts 

•s 

W,lli.78 

so.a»ro 

U.U 

» 

■iWK.  aw  (1,000  fteW.                                                            'i 

■1:?.:^ 

t!8.7m.i« 
«a.s7 

11. » 
4.n 

•! 

"■""1 '"'"» 

17,« 

» 

•3aOto9«i^33 

rBBtoTniinn). 

"SS 

»13,i»I.JT 

It,  :ao.  li 

B13 

i 

«.9a 

* 

1       ""■ 

SectloDi  ■tUTod  (has 
Table  Nh.  3.— 5)/n 

;jsi»  thoieing  arerage  coit  per  foot  belietttt  (*r  /o/Zoirtiij  XsliM 
(C™i  i«.>r  f.»I.  Includiw  railway  ond  eit™.] 

».«.... 

ni,t.n™ 

This 

To  dale.               BomwU, 

1,100 

s!llH) 
MR 

!m 

i;«oo 

ilouo 
i!oo« 

iZ 

1,000 

'■'/S 

'T-S-Tt  s.„„ 

"li 

Tfl+Mto    S4+M - 

7. 

OB 

0» 

oa 

09 

OB 

OS 

11 

93 

30.38 

■n'.u 
M,aa 

Atnasoldr 

n 

JM+ISU.  LW. 

■  .1 

::::::::;:::::::::  | 

"i* 

aaio 

(T»      ; 

'«"""'" 

SmUdDa  Btarrvd  IliuB 

)  am  ....niilctu  oi,l,v  10 

i.,n.i>  IM 

llde 

UlJ 

t 

.on-li,™ 

sulJWt  t-  PS 

H*    *^ 
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tendied  m  sometiines  a  few  tenths  of  a  foot  in  depth  will  change  the  location  of  a 
nne  in  certain  locations  several  hundred  feet. 

Ilieoater  har  has  a  minimnm  width  on  crest  bt*twc<Mi  the  12-foot  curves  of  750  feet, 
kodtebannel  through  the  bar  in  this  location  may  be  looked  for  at  any  tiuH^  Tliis  ten- 
teoej  toward  a  new  bar  channel  is  nearly  in  the  center,  and  between  the  BoiitU  and 
ngpwed  north  jetty. 

lo6  present  outer  bar  channel  has  the  same  depth  as  last  year,  13^  feel  at  inoau 
nrtide,  with  a  tendency  to  greater  width  of  channel  between  the  13-foot  oiir\'t.'H. 
Hie  inner  bar  channel  shows  a  tendency  to  a  greater  width  of  channel  between 
lenftvigable  lines,  and  maintains  its  depth,  a  ja^ood  21  feet. 

Since  uust  survey  a  12- foot  trench,  with  a  maximum  depth  of  14  feet,  han  been  de- 
doped  on  the  north  side  of  Jetty  from  station  250,  gulfward;  it  is  Himilar  to  the 
enoh  on  the  south  side,  which  maintains  the  same  depth  and  width  aH  formerly. 
The  island  which  appears  on  the  chart  of  1891  south  of  statiini  150  is  no  longer 
)Iated,  but  forms  part  of  Galveston  Island.  The  shore  line  in  this  location  has  tid- 
Bced  600  feet,  extending  toward  station  170,  running  southwesterly  and  coincid- 
e  with  the  shore  line  of  1891  at  Second  street. 

the  shoal  north  of  the  fetty  between  Fort  Point  Light-UoiiAc  and  station  190  has 
«  water  on  its  crest  ana  is  uncovered  at  lower  low  water,  the  curves  of  depth  siir- 
mding  this  shoal  remain  about  the  same. 

Very  re!*i>ectfully,  your  obedient  ser\'ant, 

E.  M.  Hartrick, 
JsiMant  Engineer, 
Ifig.  Char.  ,1.  Allkn, 

Corp$  of  Engineers^  U,  8.  A. 


MiaRClAL  STATISTICS  OF  GALVKSTON  nARROR,  TEXAS,  FOR  FISCAL  YEAR  ENDINO 

JUNE  30,  1892. 

Tonnage  of  veeaeh  and  nrenue  collected. 

[From  statement  famiHhcd  by  N.  W.  Ciiney,  eHq.,  roll(*otur  of  the  port.] 

earn  vesM-ls  entered 315 

'iling  vessels  entered ,..  137 

Total 482 

«»m  vesselH  cleared 1^2 

»iling  vc'SselH  <*leared <>2 

Total 404 

^tal  tonnage  of  vessels  entered .^)X7, 2H\ 

>tal  tonnage  of  vessels  cleanul r>47, 1 10 

Total  tonnage 1,131,326 

•lountof  revenue  collected $101,052.48 

Amount  and  value  of  freight  ahippcd, 
[Fnmi  atatemeni  funiahed  by  Mr.  JaliusiBangts  iiruMideiit  (iulvt'ston  Cotton  RxcIiaiiKe.] 


Articles. 


TOIIH. 


loD  (1,237,937  bales) I  287.377 

iOB-seed  rako  aud  ull 02,114 

1  aud  wh«at 2:J. 068 

8,  IfK) 

.1 ■  0.974 

•nil  luiTrlinmliH*" .'>.  77H 

Total :u>:{.4n 

•Ttewn-  or  t'n>iKlit  CAirifKl  over  IshI  yciir,  (i3,:t93  Umn. 
:reiuie  uf  louiiage  of  vessels  o\er  last  ywuc,  0o,4uC  tons. 


Approxiinatf^ 
valiu'. 


$44, 505.  (XM) 

1,  l'.»7,0(K) 
7JI4.000 
7*J0.  (MM) 

2,  IK»7.  (MK) 
1,04H.(MH) 


51.20<),(HK) 


A])])roxiTnAt6 
••liar;;* '8. 

$4,  i)52.  fMM) 

:u:t.  (NM) 

110,  (M)0 

:iH.(H)U 

IM.(M)0 

50,  ()U() 


5, 51N».  000 
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IMPROVEMENT  OF  SHIP 


J  fiALVESTON  BAY,  TEXAS. 

pted  in  1S71  and  nHMlJKeil  ii 
it  least  12  feet  <k>cp  mid  inthftj 
peston  Bay  from  liolivar  Oha 
IS.0  miles,  tbe  avcTago  natn 
inel  having  bceii  aboat8|a 

,t  and  Morgan  Canal,  th6  w 
pany,  tiin  t-utand  canale; ' 
n  Toint,  to  !:^iin  JaL-intA  S 


The  project  for  t.hiB  improv 

1R77,  consisted  ill  exeavHtii 

,h  at  bottom  of  100  feet 

:o  Morgan  Cut,  a  dista'—- 

h  in  tlie  bay  on  the  lii 

.  _ean  low  tida 

ThiR  channel  couuet'tBV 
the  Buffalo  Bayou  Shi) 

J  troni  Gfllvoston  Bay,  tum 
{jHea.se  s«c  map  horewitli.) 

The  Buffalo  Bayon  SIiip-GhauneL  Company  agrpcd,  in  1881,  to 
render  to  the  United  Statin  ita  works  at  Morgan  Point,  fcogetlier' 
its  charter  and  the  riRhts  under  it,  ujion  thv  completion,  by  the' 
ernmi>nt,  ol'  the  ship  channel  in  Galveston  Bay.  This  channel 
conipletf-d  l>v  the  (iovoninu'iit  in  .Iiily,  lH.S'.t. 

Co»{;n'ss,  l.y  iirt  iiiipj-i.v.'il  Si ■  pi. ember  IIJ,  IKflO,  provided  f. 
pointmi'iit  of  :i  riniiinis^iiiii  nt"  eiij;Lii«er  offitrers  to  appniise  tlievulw 
of  the  coiiiiiiiiiyV  work-s,  ami  also  pit»vided  for  the  payment  to  the  wmi- 
pany  of  tlie  aniouut  of  the  siiid  ai)prai8ement.  The  works  were  takes 
possession  of  by  the  Government  ftlay  4, 1891!,  and  the  cunal  made  frrt 
to  navigation. 

For  information  in  detiil  i-oncerning  fht*  acfiuisition  of  the  works  at 
Morgan  Point,  reference  is  here  raatle  to  Appendix  U  to  the  Auniiri 
Keport  of  the  Chief  of  Engineers  for  the  fiscal  year  ended  JuneSft 
1801. 

The  river  and  harbor  act  of  Congress,  approved  September  19, 189^ 
appropriated  as  follows: 


lin|iroving  Bud  m  niiiliiii 
Chnnuel,  thruiifrli  Morgan 
Point,  to  the  SiiTi  J»i'iiili> 


Ml!  Kliip  Clinnuc 
Cut  ;iud  SInrjjai 
iver,  WarHNl. 


But  applii'ntioii  of  this  appnipriation  to  improvement  had  to  beii 
fprred  until  tin-  woiks  at  Morgan  PoiDt  should  be  transli>n'ed  to ( 
Fiiit.^.l  st'it,  - 

I .  opeiatious  for  the  past  fiscal  year  haw  coiiu> 
K'l  lions  which  mark  the  ship  channel,  and  iu  mal 

aminanuii  and  survey  of  the  channel. 

The  prwtiiin  of  the  beacons  was  anthoiized  by  the  river  and 
act  of  August  5,  ISSC, 
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rhe  work  of  dredging  the  channel,  which  was  suspendctl  in  l^;s.■^.  was 
snmed  in  February,  1888,  and  a  12-foot  channel  completed  from  Uol 
IT  Channel  to  Morgan  Cut,  July  20, 1889,  since  which  <late  no  dred^- 
B  has  be4?n  done.    The  average  depth  of  the  excavaticm  was  13.15 
et  at  mean  low  tide. 

The  condition  of  the  di-edged  channel  at  the  close  of  June,  1880,  iaS 
escribed  in  tin*  Annual  Kepoit  for  that  year  as  follows: 

Aieflurvcy  of  the  entire  leiiju^th  of  the  channel  wiu}  nisuU'  in  .)unc  ( l^<89).  It.  allows 
marked  «reterioration  of  the  channel  through  the  1o\v«t  bay,  where  the  ^rraiest 
n^  of  time  has  elapsed  sinee  the  i\'urk  was  done.  ConHideriu^r  thr  jiortinn  of  the 
bunel.  9.93  miles  iu  len;;th,  extending  from  Bolivar  Channel  to  Ked  IMhIi  Kar,  the 
Tcrage  length  of  time  whieh  had  elapsed  since  the  execution  of  the  work  was  ten 
Motha.  The  average  depth  of  the  hay  befon*  tht?  excavation  was  8.Gi$  fef  t.  'I'he 
▼erage  depth  of  the  channel  after-  excavation  was  13.15  feet,  making  an  axerage 
«l»th  of  excavation  of  4.52  feet,  llie  average  depth  of  the  channel  was  fouiul  in 
nne  to  W  11.61  feet,  which  shows  an  average  till  of  1.51  feet,  or  :U  per  cmt,  in  ten 
Mitths.  In  my  annual  report  for  1887  I  stated  that  if  the  channel  hetwreu  Holivar 
laouel  and  Ked  Fish  liar  be  maintained  at  the  full  depth  of  V2  feet  it  will  rei|uire 
bert-uioval  each  year  of  not  less  than  30  per  ^nt  of  the  anu)unt  originally  i-xcavated. 
SeeAimiiiil  Keixirt  Chief  of  Engineers  for  1887,  page  1420).  These  viows  have  lu-en 
iHy  confirmed. 

In  the  upper  bay  the  average  perio<l  which  had 'elapsed  since  the  execution  of  tlif> 
ork  was,  in  June,  only  two  months,  and  no  important  deterioration  was  detected 
^e  survey. 

An  examination  of  the  channel  made  in  June,  ISOO,  sliow(»d  a  rnlin^c 
pth  of  10  feet,  the  dredged  depth  which  remained  in  .lune,  lHSi»,  in 
e  lower  bay  (Bolivar  Channel  to.  Red  Fish  T>ar),  having;  slionlod  4o 
reent,  while  the  depth  of  excavation  in  the  channel  in  \\w  iijumt 
y  (Red  Fish  to  Morgan  Cut)  had,  in  fourteen  mouths,  slioaled  to  :ni 
tent  represented  by  !i4  per  cent  of  the  original  excavarion. 
An  examination  of  the  channel  irom  Bolivar  Channel  to  Morgan  Cut, 
fcde  June  2.S,  1891,  disclosed  a  ruling  depth  for  that  distaii<*e  of  i)  feet, 
B  average  depth  being  somewhat  more,  and  the  recent  examination 
owed  the  ruling  depth  to  be  8.0  feet,  the  average  d<*[)tli  being  9.7 
5t.    The  depths  are  those  at  mean  low  tide. 

The  acquisition  of  the  works  at  Morgan  Point  adds  to  the  (lalveston 
lip  Channel  the  following: 

MilfM. 

rgan  Cut,  length {.^ 

frgan  Canal,  lengtli <)'^ 

Total rK  t:J 

The  ruling  depth  in  Morgan  Cut,  which  was  originally  dredged  l»y 
e  Bulialo  Bayou  Sliip-Channel  Company  to  a  depth  of  about  10  foci. 
now  but  7A  feet. 

This  addition  of  5.43  miles  of  cut  and  canal  t(»  the  ship  chjnmcl  in 
ilveston  Bay,  renders  necessary  an  estimate  for  the  excavation 
nmghout  the  entire  extent  of  24..*W  miles  to  obtain  a  de]>tl!  of  12  iWi 
mean  low  tide,  with  width  of  channcd,  at  bottom,  of  100  feet,  nn<l  for 
e  maintenance  of  that  depth,  care  and  jnescrvation  of  revetments,  ete. 
The  estimated  total  cost  of  the  18.9  miles  of  slii])  elmnnel  in  (Inlves 
a  Bay,  as  revised  in  1888,  was  A7-10J08.l'1-',  in  addition  to  which  the 
nual  cost  of  maintaining  the  width  and  depth,  after  comi)letiou  of 
R  original  excavation,  was  placed  at  ASO.OOO. 

As  already  said,  no  dredging  has  ]>een  done  in  the  sliij»  4liannel  since 
ly,  J889.  Tiie  dredging,  which  commenced  in  Febnmi y,  1SS8,  was 
Tied  to  an  average  depth  of  l'S.15  feet,  thoujrh  the  fjuantity  of  mat^'iial 
^avated  below  the  12-foot  depth  was  not  paid  for,  such  being  the  terms 
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oi'  tb(s  eoiitracb  under  wliich  the  dredging  was  dona.    The  uvcra^  dsQ 
now  in  this  chann(>l  is  9.7  i'eet,  as  already  said. 

The  average  depth  in  Morgan  Cut  is  8  feet. 

Ti)  restore  both  channels  to  a  least  depth  of  12  feet,  with  widtli  i 
bottom  of  lOO  feet,  will  reqniro  the  eseavation  of  about  1 ,8ti9,tWii  cntll 
yards  of  mitterial.  « 

Seven  thouBanil  three  hundred  and  sixty  linear  fetit,  approzimatalj 
the  banlvpof  Morgau  Canal  require  revetment,  and  portions  "of  the  bu 
should  be  relieved  of  the  superincumbent  masses  of  mat«rial  thrt 
upon  them  when  the  canal  was  excavated,  and  portions,  also,  of 
banks  should  be  sloped. 

The  total  cost  of  the  improvement,  including  fences  on  the  rigbi 
way,  fIee«ssEiry  smalt  bnildings  for  watchmen  and  other  employ^ 
may  at  times  he  engaged  upnn  the  ^ual,  is  thus  inereaeed  I 
t740,IU8'23  (which  was  the  estimate  given  lu  the  last  Annual  R4^ 
for  ship  channel  in  G«i>^-^  ue)  to  $896,175.44. 

The  amounts  appr  ended  to  July  1,  1892,  aft  wefl 

the  amount  needed  t^,  ,„  >rk  are  giveu  bdow. 

The  estimated  annual  lining  the  dredged  channeUi 

the  excavation  is  c<  at  $100,000,  instead  of  *"" 

which  was  the  estin  ce  before  the  works  at 

*  Point  came  into  posHeasiu  ted  States. 

The  ship  channel  is  onf      •  navigation  from  Houston  to 

Gulf  of  Mexico,  the  other  '  San  Jacinto  River  and  Bi 

Bayou,  on  which  Houston  n 

It  is  not  practicable  to  gii  atistics  of  the  commerce  thi 

the  ship  channel.     Almost  e  Seating  commerce   of  Bi 

Biiyon,  of  San  Jacinto  River,  oi  iiiinty  River,  and  of  Cedar  Bayi 
earned  through  this  channel.    Commercial  atiitistJes  of  those 
are  given  in  the  annual  reports  of  pertaining  improvements. 

It  is  believed  by  many  of  the  best  informed  men  of  Houston  thri 
advantages  to  be  derived  from  enabling  sea-going  ships  to  reach  P 
ton  by  way  of  the  ship  channel  and  Buffalo  Bayou  will  be  ^ 
greater  than  the  cost  of  making  and  maintaining  the  channeL 
annual  report  of  Buffalo  Bayou  gives  as  full  statistics  of  the  ft 
cirried  upon  that  stream  a^  could  be  obtained.  It  is  carried  in  b 
1  awiugSfeetwhe    fi  I    lo  ded  and  towed  by  tugs  drawing  7  feet 

s8  These  cr  Galve  on  Bay,  but  the  depth  of  water  is  aire 
n  Hi    cut  f     th  A  Ii  ge  proportion  of  this  freight  wonld  be  loa 

1  ect  V  upon  se  go  ng  ves  e  s  if  they  visited  Houston.  On^  item 
shipm  ut  by  wi  er  lown  Buffalo  Bayou  &om  Houston  dining  the] 
hscal  ea  wis  33b  6  4  ba  es  of  cotton,  aii  increase  over  the  shipmi 
o    1 

m  0    lo  JoncSO,  1891 teSB,! 

ing  JuneSO,  1892 -  ..        <l 

k  IS  revised  in  1892 89^: 

ulvl,  1«»2 5n,i 

B  fM,i 

ti    an  A        ma  n  enan  e  after  the  uompletion  of  the  origl- 

na     X  a  n    lumuullj  l^Q^I 

The  work  is  Infjttoil  la  the  collottion  district  of  Galveston.    The  lidht-liouMi 
Dt^a^  the  line  of  tlio  work  ure  at  Bolivar  Point,  Fort  Point,  Hiilf  Hoon  Slioal.  r" 
Flrib  Bar.    The-  amount  of  reveuae  oollei-tedat  the  port  of  Galveslon  durina  t 
year  uidiug  June  SO,  lSi>2,  wat  (l^l,iK>2AS. 
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mtrmct  of  appropriaiion*  made  by  Congrenfor  improving  9h\p  channel  in  litilrrtton  Buy, 

Texa: 
f  let  approved — 

March  3,1875 !>25,(KX) 

▲ngOBt  4,  187B T2,iM\0 

Jane  18,  1878 75,000 

March  3, 1879 mjm 

June  14, 1880 50J>0() 

March  3,  1881 50,000 

Ir  art  passed  August  2,  1882 94, 500 

i^  Mt  of  Aiigottt  11,  1888 100,000 

iiractof  Sept^^mber  19,  1890 40,  (KX) 

Total 586,500 

-  It  id  proposed  to  apply  the  appropriation  of  $40,000  niaclc  by  act  of 
Congress  approved  September  19,  1890,  and  tlio  balance  of  funds  from 
pmner  appropriations  to  dredging,  to  constnietiim  of  necessary  revet - 
liient  to  the  banks  of  the  canal  at  Morgan  Point,  and  to  niaiiitenance  of 
fte  beacons  marking  the  ship  channel. 
fc  The  amount  that  can  be  profitably  expended  during  the  fiscal  year 

&Dg  June  30, 1894,  is  $20lO,OOO,  to  be  applied  to  dredging,  eonstrue- 
of  necessary  revetment  of  canal  banks,  and  care  of  beacons. 
i-  For  detailed  statement  of  work  done  on  survey  of  ship  channel,  i)h'iise 

report  herewith  of  Air.  Gerald  Bagnall,  Assistant  Engineer. 

Money  Htatement, 

fc/y  1,  ISW,  balance  nuexpeiuled .K»o,  271. 57 

'biie  30,  18S^,  amuiiut  expended  during  fiHral  year 4,  002.  T.\ 

•ly  1,  1892,  balance  nuexpeuded 45,  ii^'^.xi 

Hlj  1,  1892,  outstanding  liabiUties J)5.  t ;j» 

HJy  1,  1892,  balance  available 15, 57!^.  15 

ttioaiit  appropriated  by  act  approved  July  13,  181>2 10, 000. 00 

ittcmnt  available  for  fiscal  year  ending  June  30,  1893 x5, 57:^  15 

Amonut  (estimat'ed)  required  for  completion  of  oxistin<LC  project 2^0, 075.  1 1: 

Amonnttliatcanbeprontably  expended  in  tincal  year  end  in;;^  June  30.  ISOl  2(K),  000. 00 
Babmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
^    harbor  acts  of  1866  and  1867. 


REPORT  OF   MR.  GERALD   BAGNALL,    ASSISTANT  KMJfXFKR. 

United  Statks  Kxginkkk  DrFicE. 

GalreMnn,  Tix.,  'June  .'.7,  IS!'?. 

Sib:  I  have  the  honor  to  make  the  foUowing  report  for  the  .ship  chaunt'l  fnr  the 
Iseal  vear  ending  June  30,  1892: 

Doling  J*^y>  August,  and  September  the  schooner  Andri'w  liodni  was  ou^u^rd  on 
he  maintenance  and  repairs  of  beacons  and  triaiigulation  stations.  From  .Scpt  (Mn1>(>r 
iBtil  March  no  work  was  done. 

On  March  1  a  party  was  orgnnlzed  to  retrinngulate  the  hay  from  Cialve.stoii  (o  Mor- 
lan  Point,  many  of  the  old  stations  having  been  lost,  and  to  make  a  hy(lron^ra])lii('. 
UTvey  of  the  snip  chamiel  to  Morgan  Beacon.  Owing  to  ha<l  weatlierthe  juirty  did 
ot  icet  started  until  March  9,  and  for  the  same  rea.sou  the  survey  has  pro;j;n>ssed'very 
lowly. 

On  May  4  Morgan  Cut  and  Canal  were  formally  turned  over  to  the  IJnit^'d  States, 
D«l  tliey  were  added  to  the  area  to  be  surveyed. 

At  the  end  of  the  fiscal  year  the  hydro^raphic  work  was  finished  from  h4di^ar 
Ibannel  to  and  through  Morgan  Canal  and  the  triangulatioii  nearly  linished.  Tli» 
Aundary  lines  of  the  right  of  way  of  the  canal  were  also  laid  out  and  marked  with 
takea. 


Ab  the  survey  bas  uot , Tit  been  plfltted  il 
ehotJing  or  the  dredgeil  clianiiHl  apppars  i, 
it  of  tiiB  out  remaiiiiiig  at  the  em 


'fhen 


in  impOfNible  In  giro  exact xi^u lid,  bull 
go  oD  »l)ont  at  the  usual  r»r^,  t,  r,,  aht 
of  the  la«t  fiscal  year. 


t,  and  the  aTemgr 

Very  rwpeotfally,  yonr  obcdi 


Through  thK  canal  the  rlepth 


IITY  BITER,  TEXAS. 

Galvestou  Bay  tliroiigh  i 
t  extremity,  about  35  nulw'l 
3  of  the  paissen  appears  t 
ally,  used  hy  vessels  of  lati_^ 
>tb  in  the  river  inimed^tei;M 
Bpth  iu  the  Miildle  Pass  i(rfl 
li  of  tbe  pasaeit  is  a  bar,  tbefl 
B  Pass  being  now  3  feet « liF 
a  sailing;  vessels  which  draw 


.     IMPHOVEMENT 

The  Trioity  River  eraptip" 
inoiitbs  or  passes  near  its  i 
Galveston.    The  i-elntive 
varied  eousiderably.    Tlic 
is  the  Middle  Pass.    The  < 
the  paHsea  is  16  feet  or  tnt 
or  more.    Opposite  the  mo     n 
upon  the  crest  of  that  of  mt 
The  trade  using  the  river  ia  c: 

3  feet  to  4  feet  8  incrlies.    To  accumniodate  them  there  sbuald  \ 
channel  6^  feet  to  6  feet  deep. 

It  was  stated  upon  ]»age  539  of  the  Annual  Report  of  the  Ghitf 
Kiigiuoers  for  1871,  that  Pass  A,  or  the  Southeast  Pass,  was  i^xeavS 
hy  the  (Joveniment  in  18li5  to  facilitate  the  supply  of  liiel  to  thelj 
stationed  in  Galveston.    This  impi'ovement  was  aubsequeivtly  oUitfl 
by  natural  causes.    In  I88()  a  channel  waa  dredged  aciYtsa  the  bar^ 
mouth  i)f  Middle  Pfisa,  its  length  being  i,800  feet,  its  averagfit 
11(1  fej'l,  and  its  least  depth  5^  feet,  the  amount  of  material  remA 
bfiijjj  17.:iiio , ■iil.il>  ,\  unls.    (See  Annual  Kejwrt  Chief  of  Engiiieejn  Iw 
]>(ifte  1,34 1 . 1    Tliis  t-lLiimiel  was  also  obliterated  by  natural  causes.  Inl| 
winter  (^^lss-l  ;i(n!  s|>Liiigof  1885  a  channel  was  again  dredgiidthrtf 
the  biiT  at   ihi-  iiiuntiL  of  Middle  Pass  to  a  least  depth  of  V,  iee^,^ 
length  1)1111;;  3,7.j()  fict.     A  wooden  revetment  was  placed  npou  II 
west  sidi'  "T  the  cliaiinel  for  a  length  of  2,775  feet,  and  upon  the  «l 
side  for  a  lcii,i;lli  of  I.'iSO  feet,  the  object  of  which  was  to  prevent  ti 
excav^ili'il  iiiatorial  deposited  near  by  from  flowing  back  into  the  ct 
Till' Aaniial  Hr|".ii   fur  1S87  stated  that  the  channel  bad  shoaled  | 
Millie  place-;,  tliiii  jidilitioiial  dredging  was  needed,  and  tbiit  the  n 
iLiciit  rerpiiied  lepaiis  and  extension.     The  cost  of  the  ni,TesRary  » 


An  app 


lated  a 


I II  HI. 


VJi&Ht  for  eoutinuing  the  improvement  hani 


liarbor  act  of  August  11, 1888,  a  sni-vey 
iiiihiMiii^r  to  iisirertain  the  condition  of  the  tw"" 
>d  lor  lis  iuiiiroveincTit  in  l»84-'85. 
Ill-  idil  works  and  bar,  as  found  from  that  sot 
tlie  Annual  Report  for  1889;     ■• 


the  wood  aiipenta  to  have  lieen  pratoot«d  by  the  preaoncs  of  fresh  WBter. 

From  the  results  of  the  Harvey  it-appeared  beat  to  conBtrnct  two  par- 
Del  jetties  of  timber,  to  exteiul  from  the  moiith  of  the  middle  paBa 
ntss  the  bar  and  inbi  6  feet  depth  of  wa,tei  in  Galveston  Bay,  and  to 
DM,  by  uenna  of  eubniurged  duuB  or  sills,  the  other  priocip^I  passea, 
A  jetties  to  be  pbvced  about  27S  feet  apart  and  to  have  a  total  lengtji 
15,350  fwt;  the  iungth  of  the  west  jetty  to  be  7,750  feet,  and  that  of 
>fl  east  jetty,  7,600  feet ;  as  niaoh  of  the  old  work  as  might  be  service- 
ble  to  be  embodied  in  the  west  jetty. 

tbi  total  ct>8t  of  the  foregoing,  indnding  removal  of  so  mach  of  the 
M  revetment  as  might  rcniam  aJler  completion  of  the  work,  was 
ilaced  at  *55,0O0.    Thispliuiandestimate  was  approved  in  1889.   Add- 
Kg  to  tbt'  lbr<'goiug  miia  the  anionuta  expended  for  dredging,  eto.,  under 
bnner  appropriationn  tho  revised  estimated  cost  of  t^e  improveme&t 
lu  brought  np  to  ¥8»,30<l. 
(Jnder  the  appro]>i'iutioit  miide  by  act  of  August  11, 1888, 3,2^  linear 
let  of  west  jt'tty  were  built.    The  result  of  the  work,  as  stated  in  my 
tut  ancnal  report,  was  u  slight  deepening  in  the  channel  running  par- 
llel  with  the  lineof  iiewjet^r*^n  increase  in  depth  on  the  bar  of  about 
inches,  and  a  straightening  of  the  channel,  making  the  crossing  of 
lie  bar  easier  than  it  was  before  the  improvement  commenced  in  1889. 
Congress,  by  act  approved  September  19, 1890,  appropriated  (10,000 
ncoDtinuing  the  improvement.    This  sum  was  applied  to  construction 
f  1,360^  linear  feet  of  west  i  ovetment,  sufficient  to  join  it  to  the  old 
Mftteient,  and  to  repairs  of  snch  portions  of  the  old  west  revetment  as 
ti^  be  utilized  in  the  work,  and  to  contingencies. 
The  repairs  were  made  by  hired  labor.    The  construction  of  l,;}fi05 
^ftetwas  bv  coTitriitt  entered  into  with  J.  J,  Atkinson,  of  Houston.    The 
watnct  eiosed  June  30,  1801. 
Vork  daring  the  fiscal  year  ending  June  30,  1832: 
The  repairs  to  the  old  west  revetment,  begun  in  May,  1801,  were  com- 
^Bted  in  July,  adding  to  the  improvement  1,530  feet  of  efifeetive  jetty. 
Dieae  repurs  were  made  by  hired  labor. 
1^  A^regate  of  completed  west  jetty  is  therefore  0,159  feet. 
Doling  the  month  of  June  past  the  heads  of  the  piles  in  the  jetty 
were  proteet«d  by  a  coating  of  tar  and  river  sand. 
'    The  depth  on  the  bar  remains  practically  the  same  as  it  was  last 
ijear,  viz,  3  J  feet  at  mean  low  tide. 

The  amount  required  to  complete  the  work  is  932,600,  which  can  be 
pnfitably  expended  during  the  tisf^al  year  ending  June  30,  IS'M. 

For  an  account  in  detail  of  the  work  of  the  past  flscal  year,  reference 
to  made  to  the  report,  herewith,  of  Mr.  Gerald  Bagnall,  assistant  en- 
gineer. 

A  special  agent  was  employed  during  the  year  to  keep  a  re«»rd  of 
the  commerce  and  tonnage  of  the  river.  Statistics  (compiled  from  his 
iqmrtare  herewith.  It  appears  from  the  Comparative  statement  of 
■tatistics  that  the  shipment  of  fi-eight  during  the  past  flscal  year  is 
•Hghtiy  less  than  that  for  the  pi'C<:eding  year. 


Tobil  expended  upon  the  improvemeut  to  iiielude  Jiiue30,  WSi...     56, 11!>.  Gi 
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APPKOPKUTtONS   MADE    BY   CONORBBS  FOR 


TBrarr  w 


By  Kc.t  npprovud — 

.Tnue  18. 187« «U 

Maii;li3,  11*79 S 

JuubH,  ISW 4 

Miinh  3,1881 10 

])v  act  passed  Aut;uat  2,  INKi 8 

]tv  la-tof  Aiitnist  11,  18K8 12 

IJy  uut  ikpiiroved  September  19,  IBW) ID 


Tutal- 


tfl 


Of  this  uinouiit,  tlie  Hum  of  $7,500  was  expenilod  in  1BB2  In  noun 
obstructions  betweeu  Liberty  and  the  month  of  the  river.       -^mn 

It  is  proposed  to  apply  the  bulauce  of  fiutds  towardM  kwpiDctivV 
ill  repair. 

The  Bum  of  $32,600  can  be  profitably  expended  duiine  the  flMal  y 
ending  June  30,  1894,  in  cumpletiDg  the  work. 

Tbo  work  in  located  in  the  coIl^ctioD  district  of  Galreittou.  Tbe  DMrMl  H) 
hi>uso  is  ut  Red  FisL  liar.  The  amount  of  rcvenno  coIlect«d  Ht  tho  foa  otOtHm 
lor  the  fiscal  year  ending  June  30, 1889,  «u  «161,(»:i.te. 


MoTtey  ctateffwnl. 


Aiiiuutit  available  for  fiscal  year  e 


J  AinoBUttbHt 

]  gubmittod  ii 
y     burbor  a 


^^m 

^tf^if^H^^ 

^Btlfti  biiiiT"Vf m^V 

muulli  of  Trlni^^H 

.  m  ilSlh  liad  iMrn  ml 

Uiree-l'otirtui  ^^^ 

%X^^^ 
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lima  lU  tn^^V 

n.i.  i^iJ^^r 
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hod*  of  the  piles  and  the  sheet-piling  of  the  work  of  lt<90-'!tl  wi 
pvm  u  coating  of  tar  nod  sand. 

At  tbe  rloee  of  the  fiacal  year  ending  June  30.  18!)L>,  the  ilrpth  ovti 
■Dntb  uf  tbe  river  watt  practically  thu  same  m  at  time  of  last  miu'vc) 
Tery  reapeclfolly,  your  obeoioat  uervtuit. 
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B  accordingly 


[Cumpilnl  Ann  rrporli 


^nilLTod  b;  StHvlol  Ai;«it  T.  A.  Kil^ 


TeawU  uhIdk  tlif  river,  30;  26  nailing  venselH  and  1  biii'^i-H. 
fat  to  120  fei-l ;  draft,  2  feet  8  inches  (o  5  feet  6  iuihcs:  ti'iitia^ 
tr^  mode  daring  the  year,  1,100;  total  touuage,  13.994  totii. 

Amount  a*d  value  of  freight  truH»iiitilal, 


I'ulll-villH,  ' 

Li'iiKlh  •. 


DBcmnte  Uniic  lut  ;oar,  :i7(l  tons. 


IWiT  I    IW  ,  ln.!ii«         TIB 


12, 1T9  ,  TJ. 
1I.7-.T  ,  4I|. 


IMPROVEMENT  OF  CKDAK  RWiiU,  TEXAS. 


;  A  Burvey  of  this  locality  with  view  to  reiimval  i>l'  flu'  hue  at  tlio 

r  moutli  of  the  bayon  was  iiia<Ie  in  ISS'.f,  iu  iirfordinioe  witli  tin-.  rctjQiri-- 

I  meuta  of  Hections  13  and  14  of  tbc  river  atnl  litirbiii'  iiet  of  CoiiiJ^ii'^s  of 

•  Aa^st  11, 1888.    The  results  were  embodit^l  iu  a  report  iiiibb»lie(l  iii 

I  House  Ex.  Doc.  81,  Fifty-Urst  Cou;;ri>s».  lirHt  Mission, 

I  Con|^^  by  act  of  September  I'j,  189(>,  appropriated  as  follows: 


Inproviag  Cedar  Bnyoa,  TesoH,  by  rciimvHl  iif  bur  ut  the  iiiuiith  of  said  bayon 
vlMM  it  emptiea  into  U'alveston  Buy :  uuuiplutiui^  impruvcuiuut,  oigliteeu  thuumiud 
MM  bandied  and  Afly  dollan. 
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This  sum  was  tbo  estimated  cost,  in  the  report  above  referred  to,  ofS 
dredging  a  channel  100  feet  wide  to  afford  a  de])th  of  5  feet  at  mean  ^ 
low  tide,  and  of  ])rotecting  the  out  on  each  side  from  action  of  wavesjB 
and  currents  by  walls  or  revetments,  which  would  serve  also  to  main — 
tain  dredge  spoil  in  place.    The  material  for  revetment  that  then  seemed^ 
advisable,  on  account  of  cost,  was  timber,  it  appearing  from  statementi? 
made  to  this  office  that  fresh  water  from  the  bayou  and  San  Jacinto  Eiver 
would  temper  the  salt  water  sufficiently  at  the  mouth  of  the  bayou, 
excepting  during  severe  drought,  to  reduce  the  activity  of  the  tco^o, 
and  to  thus  make  it  i)rol>able  that  timber  revetment  could  be  relied 
upon  to  last  for  a  number  of  years  at  that  locality.    In  December,  1890, 
however.  I  made  a  personal  examination  of  the  locality,  going  up  the 
bayou  for  about  3  miles.    I  found  the  bayou  water  for  that  distance 
full  as  salty  a«  was  the  water  of  Galveston  Bjiy.    This  fact  induced  me 
to  rec4>mmend  that  th(^  walls  be  built  of  bnish  and  stone  instead  of 
timber,  incorporating  with  the  material  a  considerable  portion  of  dredge 
spoil.    Brush  under  such  circumstances  is  expected  to  resist  action  of 
the  teredo  much  better  than  unprotected  timber  would. 

It  was  found  that  the  c*ost  of  brush  and  stone  walls  or  revetment 
would  exceed  by  about  $9,000  that  of  timber  revetment,  as  estimated 
in  the  report  of  the  survey  of  1889.  In  that  report  the  probable  neces- 
sity of  occasional  redredging  was  stated  in  the  following  words: 

Some  additional  dredging  may  occasion.illy  bo  required  at  the  entrance  to  and  in 
tbe  channel  in  order  to  maintain  tl'e  depth. 

For  such  dredging  it  was  estimated  in  the  Annual  Report  for  1891 
that  $5,000  should  be  available  when  needed.  This  item,  added  to  that 
required  for  complecting  the  revetment,  the  sum,  amounting  to  914,000, 
was  given  in  the  hist  Annual  Report  as  the  sum  that  could  be  advan- 
tageously appropriated  for  the  iiscal  year  ending  June  30, 1893.  The 
re\ised  estimate  of  cost,  then,  was  $32,150. 

The  project  for  the  improvement,  ai)proved  May  12, 1891,  i)rovide* 
for  dredging  to  ait'ord  a  depth  of  5  feet  at  mean  low  tide;  the  width  of 
cut  about  100  feet.  And  for  revetment  walls,  jetties  in  fact  of  brush 
and  stone  mattress,  with  more  or  less  dredge  spoil  incorporated  with 
the  material,  the  Jetties  to  rise  2  to  2 J  feet  above  mean  low  tide. 

Pro])Osals  for  performance  of  work  under  the  appropriation  of  Sei>- 
tember  19,  1890,  were  invited  through  public  aidvertisement,  dated 
June  25,  1891.  At  the  oi)ening  of  proposals  July  25,  1891,  A.  M.  SShan- 
Tion  &  Co.  were  the  lowest  bidders,  and  a  contract  with  them  was 
entered  into  by  the  United  States.  (Please  see  abstract  of  prox>osal8 
herewith.) 

The  work  commenced  KSeptem})er  14,  1891,  to  be  completed  by  Janu- 
ary 15  following.  An  extension  of  time  to  February  15  was  granted 
the  contractors,  but  the  contract  was  not  completed. 

( ■omi)letion  of  the  work  under  the  appropriation  of  1890  was  then 
undertaken  in  March,  1892,  by  hired  larbor  and  purchase  of  materials 
and  procuiement  of  dredging  in  open  market.   . 

By  the  close  of  the  tiscal  year  there  had  been  completed  the  follow- 
ing: 

By  contract:  r)(y9.44  cords  of  brush  mattress  in  place;  1,568.23  cubic  yards  of  stone 
in  placr. 


ni 
10, 


I^y  hired  hibor  and  jMinhasc  of  materials  and  procurement  of  dredging  in  open 
arkct:  324  cords  of  brush  mattress  iu  place;  710  cubic  yards  of  stone  lu  place; 
1,350  cubic  yards  of  dredging. 


.-■■./■ 
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le  total  of  work  accomplished  daring  the  fuscal  year  was : 

;  yards  of  dreclging ^ 10,350 

I  ofbnish  mattreas  work  in  place 7 833. 44 

;  yards  of  stone  in  plaoe 2,278.23 

e  resulting  dredged  channel  is  1,840  feet  long  by  64  feet  in  widtli 

5  feet  ruling  depth  at  mean  low  tide,  though  the  ruling  dej)th  at 
int  over  the  approaches  to  the  cut  is  4  feet.  The  material  ex(*.a- 
i  below  the  depth  of  5  feet  at  mean  low  tide  was  not  to  be,  aud 
not,  paid  for. 

6  original  ruling  depth  on  the  bar  at  mean  low  tide  was  3  feet, 
mpletion  of  the  work  requires  the  constniction  of  about  2,2()0 
r  feet  more  of  brush  and  stone  wall  and  the  dredging  of  about 
linear  feet  more  of  channel. 

r  details  of  the  work  please  see  report,  herewith,  of  Mr.  E.  B. 
r,  assistant  engineer. 

mmercial  statistics  compiled^ from  statements  of  Messrs.  E.  McLean 
W.  O.  Jefrey  &  Bro.  are  herewith.    It  appears  from  the  compaiii- 
(tatement  of  statistics  that  the  shipment  of  freight  during  the  past 
year  is  792  tons  greater  than  for  the  previous  year, 
louiit  expended  during  the  past  fiscal  year,  $13,258.22. 

wtract  of  appropriaium*  made  by  CongresB  for  improving  Cedar  Bayou,  Texas* 
b  approved  September  19, 1890 $18,150 

e  sum  of  $14,000  can  be  profitably  expended  during  the  fiscal 
ending  June  30, 1894,  in  dredging  and  construction  of  brush  and 
)  walls.  , 

work  is  located  in  the  coUection  district  of  GalvcBton.  The  nearest  liglit- 
is  at  Red  Fish  Bar.  The  amount  of  revenue  collected  at  the  port  of  Galvestou 
e  fiscal  year  ending  Juno  30,  1892,  was  $161,052.48. 

Money  statement. 

1. 1891,  balance  unexpended $18. 150. 00 

30, 186^,  amount  expended  durinp^  fiscal  yetir 13, 258. 22 

1. 1892,  balance  unexpended 4, 891. 78 

1, 1892,  outstanding  liabilities 2,918.10 

1, 1892,  balance  available 1,973.68 

int  appropriated  by  act  approved  July  13,  1892 14, 000. 00 

»nt  available  for  fiscal  year  ending  June  30, 1893 15,973.68 


ict  of  proposals  for  improving  Cedar  BayoUy  -TeraSy  revcired  in  response  to  adver- 
tent dated  June  £6f  1891,  and  opened  July.  US,  1891,  at  Galveston,  Tex.,  by  Maj, 
^let  J.  Allen,  Corps  of  Engineers, 


Name  and  address  of  bidder. 

Dredging 

25,000cubic 

yardH, 

per  yard. 

Brush 

mattreas 

in  pla<« 

(r>50  cordH) 

per  cord. 

Stone 

in  place 

(:i,200  cubic 

yards), 

per  yard. 

1 
Amount.. 

harlea  Clark.  Galveston.  Tex 

Cents. 
28 

$7.00 
6.00 

$2.60 
2.50 

$18,Rr>n.0U 

•  M.  Sbanuon  &.  Co.,  Galveston  Tux 

24 

17,300.00 

*No.  2  loweBt;  acceptftnco  reconinieud<*d. 


•nnt  available,  $15^000  of  the  $18,150  appropriated  by  act  of  September  19, 


United  St*tbs  Knqiekr   Omen 

Galrnlon,  Tct.,  Jvtu  3i>,  ISSt 
Rib:  I  have  tbe  honor  to  Bobmit  the  following  report  of  operntioiu  for  tin 
vement  of  Ci^lar  Bayou  Bit,  Texiia,  for  Ibe  liscnl  j'e«r  eudtDg  Jone  30, 1SH2: 
be  project  fur  imuroTemtnt  was  to  dredgo  achaimol  tlitougb  tbo  bar  100  fret  I 
im  width  to  ft  deptii  of  S  fe»t  at  iiienn  low  tide,  thr  mutrrinl  to  be  excAvatt^l  to 
epoititeil  on  and  behind  retaining  walls  made  of  brush  uiitl  Rlone.  The  wholfl  iru 
le  done  by  contract.    "Vho  I'ontratt  was  awardi'd  to  A.  M.  Shaiiaf>D  &.  Co.,  ir 


letran  operations  Soptamber  14,  1891. 

Ci>H>lrHc(io»  of  *oTlh  jttlf. — Tbe  first  mat  was  laid  on  tbe  lineof  north  j«ttT  gi 
temlier  22,  ISOI,  the  last  one  October  29,  1891,  oiiOiing  the  nortb  Jetty  » total  Im; 


if  t,088  feet.     Shore  coonuctiou  wm>  made  by  diegfnK  a  trench  50  feet  long  by  i 
ttremu  inner  ood,  and  the  trench  filled   witb  a 


.  .1 

le  by  3  feet  deep  at  the  ettremu  inner  ooij^  vaS  the  trench  filled   wit£  aal 

— 'w  of  fimoines  1   foot   in   diameter  covered  ■with   stone  and  replaced  (Wt 

-   mat-a,  13  feet  by  24  I'eet  by  I  foot,  oonatmcttxl  of  an  upper  and  lowatfif 

.  fascines  boing  made  of  s 
u^^toen  of  ttaeae  12-foot  b; 
iscines,  threo  ander  with  on 
center  of  Jutty. 

From  the  eighteenth  mat  out,  «lc  of  nineteen  mats  ISfeet  by  SSfeeth; 

were  placeil,  un  which  wus  an  rae  of  13-foot  by  24-foot  by  l-(bot  on 

dng  joints  with  lower  conrse.  ter  end  of  thia  jxtty  one  mat  M  feet 

'  .vet  by  1  foot  was  placed;  l,089.l»  ■  ilds  of  stone  were  nited  fur  sinking  t 

tiODing  tno  entire  length  of  thla  jetty,   ^i,         a  boight  of  3^  feet  above  meolii 

CoHtiriKtioii  of  inulh  jtlty.—Firat  '9      -t  by  32  feet  by  1  foot  was  Liid  w 

its  Inner  end  im  shore  October  30.  loin  course  of  mats  is  18  feet  by  33  i 

by  1  foot,  and  the  top  course  is  of  19  !  t^t  b;r  I  foot,  overlApping  and  htm 

IHK  joints  with  lower  course.    The  ion  of  thin  Jetty  (776  feet  from  •)» 

IB  built  >LB  desoribed,  and  bnllaated  to  abeight  of  about  1  footabonn 

low  tide.  At  this  point  (776  feet  ii.>iu  i,^.,.e1  *a  eap  400  (bet  was  left  over  tbe 
cbiuiuel  uroGxing  Uic  b»r.  This  chauntil  was  finally  closed  June  10,  1K93,  after 
new  rtiHunel  wub  opened  by  dredging. 

From  the  jjip  out  there  were  placed  twcntj-.eight  18-foot  by  32-foot  bottom  i 
two  top  inntx  12  fei't  by  32  feet,  the  remainin);mati)  being  crowned  with  six32- foot  i 
rinea  enili  (four  Ih'Iow  and  two  on  top),  giving  a  cross-section  of  uniform  slept 
atone  coping. 

Dredging. — On  October  80  Ibe  contractors  bcjcan  dredging  operations  near  the  | 
with  a  liarge  fitted  up  with  n  suction  apparatus.  After  six  weeks'  trial  this  ' 
abandoned,  ns  tlic  rec|nire<l  depth  could  nut  be  obtained,  the  suction  not  being  * 


o  dislodgi-  tbe  >>tlft'  clny  bottoui  underlying  the  soft  m 

On  Jannnry  4, 18ii2,  the  contractors  placed  au  Osgood  _         

derrick  to  iissiflt  the  work,  dredging  from  the  outer  end  of  north  j<:tty  in,  the  i 


rick  being  nunl  to  convey  and  dcpo.iit  tbe  dredged  material  to  and  licbiud  the  so 
jetty,  or  to  the  ri-i|ni]'i^  dixtiini-e  from  the  edge  of  cut  as  prescri  lieil  in  specificatit 
Very  little  was  done  by  this  idaiit.  owing  to  the  lack  of  necessnry  sai>pli(«  nc* 
for  the  running  of  Mime.  Tliin  and  tbe  Jcttv  work  were  finallv  iibaudoited  by 
contractors  on  February  13,  1892. 

On  April  24,  1892,  active  operations  were  again  resumed  under  the  direction  of 
U.  S.  Luginuer  Department.  A  contract  was  made  with  Capt.  J.  J.  AtkinMi 
dredge  a  channel  60  fi-nt  wide  by  6  feet  deep  at  mean  low  tide.  To  attain  this  de 
(5  feet)  acrosit  the  Khnal  a  total  of  13,993  cubic  yards  were  taken  ont  on  this  cnl 
which  tbe  contracturH  rei-eiveil  pnynient  for  10,350  <-nbic  yards,  being  the  amonn 
material  removed  to  tbe  u-fuut  dejitb :  the  esci>HH,  3,043  cubic  yardn,  was  doe  to 
<lruft  of  bis  dredg(.>  (4  fct't),  iind  an  ]kllowancc  for  low  tides  on  tbo  bar,  on  which  tl 
was  but  2  feet  nt  mean  low  tide. 

The  soutli  cilgc  of  tlie  cut  is  57  feet  from  the  axis  of  the  south  jftty,  leaving  a  bi 
of  48  feet  lintwcen  Jetty  and  edge  of  cut.  The  average  depth  done  by  dr^ge  ' 
about  6J  feet  Ih'Iow  mean  low  tide,  with  an  average  bottom  width  of  64  feet.    A 

of  fruniouc-lialf  til  1  foot  Inia  taken  place  on  tbe  south  aide  of  tl ut,  due  to  the  of 

wash  of  the  material  itumjicd  l>ebind  and  south  of  crest  of  soutli  jetty.  Thia  i"} 
when  first  ]>bieed  reached  a,  height  of  about  0  leet  above  water  surface,  and  is  bei 
gradually  wiishivl  down  hy  the  action  of  the  waves,  tbe  largest  portion  of  which 
carrieil  back  from  the  jetty  by  the  rece<ling  wave  or  nndertow  for  a  distance  vM 
ingfrnm  10  to  too  fei-t,  accord iiig  to  the  size  and  height  of  dump.  (See  cross  seciM 
of  cut.) 

tf'in-k  naiiiiird  uHili:r  lh<i  direction  of  the  Engineer  JJepartment,  U.S.  J.— ThocooW 
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onhiTiDg  failed  to  complete  the  work' after  an  extension  of  one  month's  time  (Jan- 
nary  15  to  Febraary  15,  1892),  and  having  abandoned  the  work,  tho  Department 
tteamed  control,  material  was  purchased  in  open  market  and  work  c(immoiu-ed  April 
a  1892,  with  a  force  of  13  men,  all  told. 

On  Jane  29, 1892,  the  last  constmction  work  nnder  the  pretieut  appropriation  wus 
<loue,  being  the  placing  of  92.19  cnbio  yards  of  rock  at  the  out*>r  end  of  the  south 
jetty.  Quite  a  number  of  working  days  were  lost  during  the  time  botwoen  Ai)ril  24 
iDd  Jane  29,  owing  to  high  southeasterly  winds  and  rongh  seas. 

Twenty-eight  18-foot  by  32-foot,  one  18-fQot  by  18-foot,  and  two  VJ-foot  by  32-foot 
matawere  sunk,  and  one  nundred  and  ninety-eight  32-foot  fascines  for  erowiiinjx  ^vere 
put  in  the  south  jetty,  extending  it  528  feet  more  than  was  expected.  This  additional 
eit«DS]on  of  the  south  jetty  was  due  to  the  fact  that  the  u)>per  course  of  12-foot  by 
£-foot  mats  to  extend  over  the  shoal  a  distance  of  about  IMM)  feet,  was  <iis])fiisf!l 
with sccording  to  your  instructions,  the  material  thus  saved  frum^he  up])<>r  ruur^e 
being  used  to  extend  the  lower,  and  a  crowning  of  fascincM  described  above  su]»st  itutod. 
The  total  length  of  the  south  jetty  is  2,371  feet,  of  whirh  the  eoiitr:irt(»rs  ]>ut  in 
1,425  nmning  feet  of  the  lower  course  of  18-foot  by  32-foot.  776  feot  of  the  lo  wjt  course 
for  twenty-four  12-foot  by  32-foot  mats,  and  2()8  running  foot  of  four  fa-sciius  on  emh 
vaXfot  crowning.  On  top  of  the  1 ,425  feet  of  the  south  jetty  tliere  were  plare<l  hy  the 
contractors  479.22  cubic  yards  of  stone,  and  an  additional  distribution  of  :r>()  eubic 
yards  was  subsequently  placed  over  this  portion  to  bring  the  t(»])  to  :in  average* 
height  of  1  foot  above  mean  low  tide.  On  the  528-foot  extension  of  the  sonlb  jetty, 
and  the  418  feet  of  mattress  work  to  till  the  gap  over  tiie  old  channel,  a  total  of  ',MH) 
cnbie  yards  of  stone  was  placed,  making  a  total  placed  by  the  I>e))artnient  of  710 
cubic  yards.  At  the  outer  end  oi  both  jetties  a  larger  ([uautity  of  stone  was  placed 
wan  at  any  otiier  part  of  the  work.  ITiis  was  done  to  secure  the  stability  of  the 
iiiAta  in  case  of  scour  around  the  ends. 

■fiftittma. — On  entering  the  new  channel  from  the  bay  a  red  beacon  is  i»lareil  at  the 

•nd  of  the  south  jetty  and  a  black  one  at  the  end  of  the  north  jetty.     Thest*  hi-jieons 

*J^  made  of  pine  lumber  10  by  10  inches  by  18  feet,  and  4  by  4  inches  by  2.")  feet,  \n  itli 

'?**Js6feet  in  diameter  at  the  tops,  and  are  thus  erected:  The  10  by  10  inches  liy  IS 

Jj*'t  pieces  with  edges  chamfered  are  hauled  down  by  :i  wateh  taekle  into  the  soft 

"^ttom;  an  iron  water  pipe  12  inches  in  diameter  and  6  feet  long  is  then  slip)>e<l 

?^*r  the  10  by  10-inch  piece  and  then  sunk  int<i  the  bottom  al)OUt  2  feet,  the  space 

^t^atn  the  timber  and  iron  l»eing  tilled  with  cement  to  protect  tlie  tiyiber  from  tlio 

^'"edo.    To  the  10  by  10  inches  the  4  by  4  inches  is  bolti;d  with  two  16  by  f  incli  iron 

_^.^w  bolts,  making  a  splice  of  8  feet.     On  top  of  each  4  by  4  in<lies  a  ball  is  ma<b>  of 

^^cesof  1  by  3  incites,  its  ccnteri>iece  being  6  feet  long,  nailed  on  top  of  the  4  by  \ 

^^hea  at  right  angles  to  each  other,  forming  a  sphere.    Tluj  south  ji*tt y  heaeon  was 

jj^^nted  red  and  the  north  beacon  black.    A  row  of  stakes  2(X)  leet.  apart  niark«  each 

•1«  of  the  new  channel. 
j.^  improvement  to  navigation. — Since  the  oi>ening  of  the  new  chann«'l  vessels  engajr*''! 
^^  the  bayou  trade  now  take  full  loads,  when  heretofore  their  loading  was  g(»verned 
l^^^tirely  by  the  depth  of  water  on  the  bar  (3  feet  at  mean  low  tid*^),  on  whicli  they 
^^Te  heen  detained  from  one  to  fourteen  days.  The  following  lettt^r  from  Mr.  F.  C 
"^^Qgee,  master  of  the  schooner  Dolphin,  states  the  advantages  derived  from  the  im- 
ovement  made: 


Ckdar  Bayou,  Tkx.,  JuneiiSy  1SU2, 

^  Dear  Sir:  I  take  great  pleasure  in  saying  that  the  improvement  made  on  Cedar 
"^^iiyou  Bar  by  your  Department  has  resuite.<l  in  giving  us  a  free  passage  in  and  out  of 
^"^r  bayou.  Heretofore  we  have  been  from  one  to  fonrt«?eu  days  on  the  bar.  Iiefore 
^^e  jetties  and  dredging  were  begun  we  had  to  load  our  scho4»ners  aceonling  to  the 
^epth  of  water  on  the  bar;  now  we  take  full  loads.  1  am  expressing  sentiments  of 
^11  the  masters  of  vessels  in  the  bayou  trade. 
I  remain,  yours  truly, 

F.  C.  Ma(;i:k. 
Mantri'  of  th*:  SrJuu/m.r  Jtolphin. 
M^}.  CiiAS.  J.  Allen, 

U,  S.  JCntjineer, 

At  the  inner  and  outer  ends  of  the  dredj;ed  channel  an  average  depth  of  I  J-  feet 
at  mean  low  tide  can  be  carried,  the  a])proaeli  to  the  «»uter  end  heing  I  fe«^t  in  depth 
and  that  of  the  inner  4^  feet. 

AMOUXT  OF  MATKKIAL  U8F.D  I\    NOKTH   AND   SOr'TII   .nvri'IKS. 

Xorth  Jetty. — In  the  north  jetty  there  were  plared  217.25  «'<»nls  of  lunsh  and  l.0.sj».()l 
cubic  yanls  of  stone  by  contract. 
Houih  jetty, — In  the  south  jetty  there  were  placed  2i)2.1U  cords  of  brnsh  and  47!).22 


1^  THE   CHIEF   OF    EN0INEEE3,  U.  S.  ABHT.  ^^ 
,  I     contract,  Mid  33i  cords  of  bruali  anil  710  cnbicyMtU  »f  tt.iir 
Very  TMpeotfnlty,  jour  oliedient  aervsut, 


JUNK  30,  1892. 

CmapOfA  from  LnrorniBtioD  fnnilBhed  by  litaain,  £.  McLun  nid  W 

jou,  Xe1«.] 


},  Jefra;  it  Bto..  of  CtiB 


VeeseLi  uMiug  the  bayou,  16;   10  Bailing  -vessels,    4  biu^HO,-  nud  ^   hI'ihui   U.  — ^p 
fiaft,  3  feet  to  1  fp^t  6  incbeiB;  tonnage,  12  tona  to  96  tons;  triii*  iniuli'  il'irlng         Oie 

em,  1,080;  totiU  tonnage,  r  "'■^  " 


Amount  and  lafiM  of /f 


.™. 

Appr..,! 

ULcm 

tia,ooo 

>.,«, 

128,280  1         i».  >" 

iiilutysiu',T8-Jl<n». 


1891. 

IBBiB- 

TBwol-11-ioKtl'e  ""■!"" 

i^r 

a 

Total  frelKhl  tliors.-» 

No.. 

tons.. 

-  s 

ie.2so 

tlM,250 

fl 
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impr(ivi:mi:\t  of  buffalo  bayou,  texas. 

TliP  snrvey  of  TInft'alo  llnynii  ami  Gsilveatou  Bay  to  Bolivar  Channel— ^  ^_^ 

witb  !i  view  ti>  iinpnivi^rin'iit,  was  nm<le  in  the  winter  of  187(^'71,  ifc- ^  JTt 

awordani-c  witli  tlie  provisicms  of  8<'<;tion  2  of  tUe  river  and  harbor  ac^^i^ 

of  Coiifjrcss  iipi)rnvi'd  .Iiily  11,  1870.     The  report  of  this  survey  ispnb^-' 

Irslifd  in  tlu^  Annual  IJcportof  t!io.  Chief  of  Engineers  for  1871.  ^^  » 

An  exiuiiiiiatiou  of  tlic  bayou  from  Simms  Bayou  to  the  mouth  OE*^^ 

'Vliitc  Oak  Bayou  at  Houston  was  made  in  1880  under  section  2  of  th^'Sr^ 

er  and  hailn)r  a^t  approved  June  14,1880,    The  report  upon  thi^^^ 

iinination  is  pulllishetl  in  the  Annual  Report  of  the  Chi^  ofBn--'^^ 

eers  for  18S1, 
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tt  is  estimated  in  this  latter-named  report  that  the  cost  of  an  im- 
ovement  to  give  a  channel  100  feet  wide  and  V2  feet  deep  bt't  ween  the 
^uits  named,  by  dredging  and  removal  of  siia^s  and  other  obstnic- 
ons,  and  including  some  necessary  revetment,  would  be  $385,299.75. 
oUowing  this  report  was  an  appropriation  of  $25,000  by  act  approved 
larch  3, 1881,  for  *'  improving  Buffalo  Bayou,  Texas,  to  secure  a  chan- 
nel of  100  feet^ 

A  project  in  accordance  with  the  terms  of  the  appropriation  and  in 
i>n8onance  with  the  report  was  submitted  April  25,  1881,  and  the  sub- 
eqaent  appropriations  have  been  applied  in  general  furtherance  of 
hat  project. 

Buffalo  Bayou  is  a  tide-water  stream  emptying  into  San  ilacinto 
^iver,  about  25  miles  below  Houston,  the  San  Jacinto  emptying  into 
ralveston  Bay.  White  Oak  and  Simms  bayous  are  tributaries  to 
Buffalo  Bayou,  the  former  entering  it  at  Houston  and  the  latter  at  a 
oint  about  11  miles  below  Houston. 

The  object  of  the  improvement  is  to  secure  a  channel  12  feet  deep 
ad  100  feet  wide,  those  being  the  dimensions  contemplated  for  chan- 
3l  improvement  in  Galveston  Bay,  the  aim  being  to  admit  seagoing 
lips  to  Houston.  These  dimensions  of  channel  exist  naturally  in 
uffalo  Bayou  and  the  San  Jacinto  below  Simms  Bayou,  though  it  is 
sported  that  a  small  bar  exists  in  San  Jacinto  River  near  Morgan 
anal. 

Morgan  Canal  is  the  name  given  to  a  channel  excavated  by  the 
utfalo  Bayou  Ship-Channel  Company  through  Morgan  Point,  a  pen- 
i^ula  at  the  mouth  of  San  Jacinto  River.  In  Galveston  Bay,  in  pro- 
pagation of  the  canal,  is  Morgan  Cut,  also  executed  by  the  same 
^'npariy,  connecting  it  with  the  ship  channel  dredged  in  tlic;  bay  by 
^^  United  Staters.  The  canal  and  cut  now  belong  to  tlie  United  States. 

^t  is  between  White  Oak  and  Simms  bayous  that  improvement  of 
'^^'alo  Bayou  is  almost  entirely  needed.  The  banks  here  are  high 
^^^  generally  stable,  though  occasionally  subject  to  landslides.  The 
^^^e  width  is  generally  greater  than  100  feet,  thougli  there  are  some 
^^ptions  to  this  rule.  The  depth  in  the  middle  of  the  channel  is 
^^Uy  9  feet  or  more  at  ordinary  tides,  but  there  ar(^  occasional  shoals 
^ti  which  as  little  as  5  or  6  feet  are  found,  and  during  northers  the 
•^^r  surface  is  sometimes  lowered  several  feet.  At  some  points  navi- 
^^ion  is  obstructed  by  the  sharpness  of  the  bends.  It  is  endangered 
^o  by  sunken  logs  and  stumps  in  the  bed  of  the  stream  and  by  over- 
^J^ging  trees  upon  the  banks. 

T^he  commerce  of  the  bayou  is  important.  It  is  mostly  carried  on  by 
^ans  of  barges  towed  by  tugs.  The  draft  of  the  latter  is  7  feet  or 
^8;  that  of  the  former,  when  fully  loaded,  about  5  feet. 

Even  if  but  partial  improvement  of  the  channel  be  made  with  the 
fims  appropriated,  so  as  to  secure  9  or  10  feet  of  water  at  mean  low 
ide,  tbe  resulting  benefit  will  bo  not  only  immediate,  but  great,  and 
his  benefit  will  be  increased  by  eas(»ment  of  bends  and  removal  of 
(lags,  trees,  etc.  When  a  12-loot  de])tl!  is  maintained  thiougliout 
om  Bolivar  Channel  to  Morgans  Cut  and  Canal,  and  through  the  latt<T 
>  San  Jiicinto  River,  the  depth  of  Buftalo  Hayou  can  be  correspond- 
igly  increased  as  appro])riati(ms  are  made. 

A  new  supply  of  sunken  logs  is  found  annually  in  Buftalo  Hayou,  and 

msiderable  shoaling  from  surface  wash  also  occurs  annually. 

Judging  from  the  original  estimate  of  the  cost  of  the  improvement, 

je  sum  already  expended,  and  the  annual  contributions  of  snags,  logs, 

ad  silt  to  the  stream^  it  is  reasonably  cei*tain  that  the  amount  esti- 
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mated  fur  completion  of  the  project,  which  has  accompanied  the  annual 
reports  upon  the  work  for  several  years  past,  will  not  be  sufficient  for 
•that  purpose.  To  make  a  new  estimate  would  involve  a  resurvey,  which 
would  cost  $5,(KK);  but  that  expenditure,  in  view  of  the  imi>ortance  of 
the  impnnement,  would  be  well  repaid.  In  the  absence  of  more  drf- 
inite  information,  the  estimate  of  the  cost  of  the  work  aboriginally  ren- 
dered, and  which  was  undoubtedly  correct  at  the  time  it  was  maide,  is 
retained  in  this  report.    It  is  8385,299.75. 

The  appropriation  of  ^325,000  made  by  act  of  Congress  August  11, 
1888,  was  applied  to  dredging  and  removal  of  stumps  and  logs  from, 
bed  and  banks,  between  White  Oak  Bayou  and  a  poiut  6  miles  below^ 
as  stated  in  the  Annual  Report  for  1890. 

Congress  by  act  of  September  19, 189(),  appropriated  $25,000  for  con  — 
tinning  the  improvement,  which  sum  was  also  applied  to  dredging,  ea&  ~ 
ing  of  ben<ls,  and  to  removal  of  stumps,  logs,  and  overhanging  treeA  . 
Tliis  work,  which  was  done  by  contract,  commenced  March  1,  1891,  am 
was  completed  September  7  following. 

The  work  done  uj)  to  the  close  of  the  fiscal  year  ending  June  30, 1891 
resulted  in  easing  the  sharpness  of  a  number  of  bends  and  remo\'ing  ai 
large  number  of  obstructions  from  the  bed  and  banks  of  the  bayouim; 
and  that  done  July,  August,  and  September  of  the  past  fiscal  yetmr 
resulted  in  furtlier  easing  the  bends  and  in  removing  au  addition^sl 
number  of  obst nut tions. 

For  statement  in  detail  of  the  work  of  the  past  year,  reference       is 
ma<le  to  the  accompanying  report  of  Assistant  Engineer  K.  B.  Talfoar^- 

The  trade  of  the  bayou  is  principally  carried  on  by  the  Houst'^^>i» 
Direct  Navigation  Company  with  tugs  and  barges.  A  statement  of  fXi* 
freight  canied  by  them  during  the  past  fiscal  year  is  appended.  Ma"«::i  3" 
snuiil  vessels  also  visit  the  bay(m.  To  ascertain  the  extent  of  this  tra.-^i  * 
a  spe<*ial  agent  was  cmploy(»d  throughout  the  year  to  keep  ada'~«>^^ 
record  of  all  suc;h  vessels.  The  shii)nients  of  cotton  down  the  bay^^^^'*^ 
from  Houston  to  be  loaded  on  to  seagoing  vessels  at  Galveston  are  i- 
mense.  The  inmiber  of  tons  thus  sliipped  during  the  past  fiscal  y< 
was  84,181),  as  against  81,518  for  the  year  preceding. 

While  the  api)ropriations  thus  far  made  from  time  to  time  for  this 
proveuKMit  have  aggregated  but  about  44  per  cent  of  the  originally  e^5- 1:'- 
mated  (tost  of  the  imi)rovement,  and  while  the  work  done  under  th^T»^^ 
ap])r()priations  has  in  consequence  not  secured  the  full  depth  or  wici'^'' 
of  the  channel  r<>quired,  the  improvements  thus  far  effected  have^     ^^ 
greatly  facilitated  navigation  that  further  and  regular  appropriati*::^"^ 
for  the  improvement  of  this  important  stream  can  justly  be  asked  ^^^' 
In  view  of  the  probable  increase  in  the  commerce  of  Buffalo  Bay^^^* 
some  of  those  interested  in  its  navigation  favor  an  improved  channel  ^^ 
greater  diniensions  than  the  present  project  provides  for.    The  practi  ^^ 
bility  and  cost  of  such  increased  channel  can  only  be  decided  by  a  :^uU 
and  coni])lete  survey. 

Ajrj^regafe  umoiint  ii)>pr(i])rinte(l  t.«  July  1, 1892 $168, 75^^*^ 


Exiiended  uiidor  tbc  project  1 4)  July  1, 1891 155, 7(^^^- ^ 

Exi)enderl  durin«;  tin-  past  fiscal  year 10, 1(P^^' "* 

Total  rxpoiidt'd  under  the  ]»roJcct 165,80^*^ 

It  is  pro])osed  to  ai)ply  the  balance  of  funds,  so  far  as  it  will  g(^^  '" 
removing  small  obstructions,  etc. 

It  is  estimated  tliat  the  sum  of  #50,000  can  be  profttably  expen  ^1*^ 
during  the  tiscal  year  ending  June  30^  1894,  in  continuing  the     ^^' 
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n^rreuetit  by  agaiu  goiiigovcr  the  grotmd  more  or  leas  vhere  dredging 
Das  b«6n  done;  in  widening'  the  vuterway  where  the  sorfaoe  width  Ib 
Imss  than  100  feet  and  wlieiti  the  cost  of  widening  is  not  excessive  and 
trtxere  tbe  banks  will  bear  suih  widening  witfaont  danger  of  sliding;  in 
deepening  tlie  cbatin^l  wbert'  its  depl^  is  less  than  10  feet;  in  easing  ' 
t^^  bends,  and  in  removal  of  lugrf,  stomps,  etc. 

Tile  n-ork  in  locntcd  in  the  collirtioii  dlabiot  of  Oalrorton.  Tha  nearest  ligbt- 
boitaca  !ae  tlioaa  ia  Galvpstou  Buy.  Tlieunonnt  of  revenae  collected  «t  the  port  of 
Ral-veeton  for  Uio  iliiriil  yoai  oniUug  JniW  SO,  1892,  U 9161, 063. 48. 

^bttracl  of  appropriationi  made  bjf  Co*gn$$for  impiwbtg  B%ff«J»  B»you,  Hwot. 

By  uclttppioTod  March  3,1881 936^000 

By  met  paasBd  AugDBt  2, 1882 6a  ODD 

oj  •ot  apjn^Ted  July  5, 1884 31^000 

Br  •«  approved  AuKUBtS,  1886 I^IGD 

By  •«orAiig..«tIiri888 ^OOO 

By  «C'lnppnivedSept*'^lior  111,1890 ._.a.    3^000  , 

TotBl leS^TBO 

Money  itatement.  1 1 

^"^1.  ISBLbBlanceiiuexpeiidcd (13,049.M 

'"'<i«  30, 1893.  amount  expended  duriuj^Qicalj-eaz  .'. 1(^108.68 

■J^'y  1. 1892,  balance  unexpended 3,946.01 

■""y  1. 1882,  ontetanding  U»hi!itieB 80.00 

is!*"  I.  1893,  baUnce  avnilable 3,«16.01 

■""Oant  ■ppropristwl  by  act  apiTovpd  July  13, 1882 20,000.00 

■*'»»<»nnl availablp  for  fifcBljeBiending  June 30, 1893 27,816.01 

'V'ttoBnt  (mttmated)  required  for  completion  of  exiBtins  project 191,549.75 

^^nomit  that  can  bcprolitahly  eipeudod  in  fisciil  vearending  Jiiii<':)(l,  ]8!)4    50,  OOa  00 
^^otnltted  in  compliance  with  requiiements  of  nectiouH  li  of  livor  aud 
■attrboi  acts  of  1866  and  1867. 


USITKl)  Statf     L 


OFFirE, 

nfl  30, 1SS2. 
he  iniproTe- 


in^":  I  have  the  honor  to  submit  the  follovin^  report  pe 
^?*t  of  Baffolo  Bayou,  Texas,  for  tbe&scal  year  endi  \,  m  <ru,  oa- 
\^^  tte  date  of  my  last  annual  report  tbn  work  under  that  appropriation  had  nut 
ti^'i  completed.  The  work  of  iuiproveinont.  however,  was  carried  on  until  Septein- 
a^^  7,  iwi,  at  which  time  tbe  money  available  wa»  expended.  Between  June  31) 
111  *^'']iiii"i"'r7,  1891,  the  drortging  plant  wnseiiBuged  iu  taking  out  the  worst  of 
m-*^  fttiiiiip,  jiiid  logs  that  were  in  tbn  way  of  the  improved  navigation  between  Con- 
j,- ''atinn  Benil  and  the  city  of  Hoanton,  ami  nlso  the  removal  of  the  point  at  Bend 
■>»■•*■  *''*  derrick  being  placed  on  tbe  top  of  the  bank  and  dtjioaiting  thti  excavated 
n^'ftfial  80  fi>et  from  the  water's  edge.  The  removal  of  this  point  and  the  fhrre 
l^'fita below  has  very  materially  aided  the  Improved  navigation  uf  the  bayou.  Tliu 
tL***  Vrork  done  was  at  the  turning  point  at  the  foot  of  Main  streul:,  Houston,  whert' 
.^^^  <^utractor  took  out  about  1,500  culiio  yarila  extra  at  bis  own  expense  atler  tlin 

^^upriation  was  expended,  so  as  to  give  hetlier  facility  for  the  turning. 
Oh'^fiBrence  wae  made  in  my  last  annual  report  to  the  dumping  'if  garbarge.  et<'., 
|b^,.^jie  baokti  of  the  bavon  by  privates  parties   and  tbo  city  of  Hoastoii.     These 
^2~^tea  Htd  the  anthorities  of  tbn  ritr  have  been  notifted  by  you  officially  to  disi^ori- 
^^**%thftttbnM.    It  U  to  be  hoped  that  this  DuisanoejWill  lie  abated,  especially  us 
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importaiice  of  this  waterway  a 
„  acta  3.a  cibMit  tiinl  ita  future  vi 
Very  reapeetfally,  your  obe<lieiit  syrvi 


COMMERCIAL 


[Coniplled  from  rptwrl«  of  Sp«aiiil 


FtatBti  uting  lk«  baj/ov. — Thirty-two 
feet  to  6  feet;  tounage,  23  to  ^^  tone. 
draft,  1  feet  to  6^  feet ;  tonnugo,  13  toai. 

145  feet;  draft.  4  to  4)  feet;  toa.u»ge. 


B68.  U-iigtli,  Bo  feet  to  163  f»el;  dn 
lit  steiim  tiiea,  tenglb,  50  te«t  Ui9t 
1(6  touB.  Throo  HtPBiuers,  loiisQi,K 
tons  l4>  210  tons.     Soveutj-otie  «eM 


sloops,  length,  22  feet  to  60  feet;  d      t,  2  feet  to  6  feet;  toDiiii£e,  t  tout 
„a»  each.     Trips  made  duriog  tbe  yvitr,      145,     Tutitl  tounage,  39ff,452  toiu. 

AmoHnl  and  ratiw  Oj   freight  IrantporUd. 


4ErsL  "^ 


Cotbni  (aM,SSI  biloBl 
U>H<m  aeed,  «k»,  ani 
CHludwDod...... 


VMwaa  iiainK  bnyoo.    |  ^^^^ 

„.„ 

llMl- 

^ 

Tfgr. 

SflllOOD 

"eT" 

B»rgc*.lle"g"h. 

dratt- 
8i 

A-o. 
65 

71 

.Vo. 

.v.. 

iBa 

r<nit. 

So. 
HO 

736 
BIT 

wan 

I    i? 

»t 

Tr«.„pnrl*d, 

TofaTmlne. 

y,ar. 

1          liji 
j*8          Wt 

8 

diae. 

fn 

sw 

T    t 

Totu 

M        4e  St 
(W        «0  HO 

»       1  m.  -B 

7,an.3» 
i3,mau 

' 
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DIFBOTEHEirr  OF  HASBOB  AT  BBAZ08  BAmUOO,  TEXAS. 

me  vork  of  ooiutmctioii  for  improvement  of  this  harbor  was  SOB- 
petn&d  in  October,  1881.    The  sabject  of  improvement  of  the  harbor 
irRSTcfrrredbyllieChief  of  Engineers,  under  date  of  December  8,1885, 
to  the  Hoard  of  Bngioeers  for  report.    The  Board  called  for  certain  in-  .. 
lormatioii  w  liith  involved  a  lesarvey  of  the  harbor  and  other  investi- 
^tions.    A  siirveTing  par^  left  Chklveston  on  the  24th  of  June,  1887, 
to  procore  tlic  desired  infonnatioa,  completing  the  survey  early  in 
A,aga8t  following.    The  resolts  of  the  survey  were  reported  under  date 
«f  September  iii,  1887.    The  report  showed  that  the  work  (south  Jetty) 
cotDpletM  in  1>^  had  practically  disappeared.    The  project  under 
which  that  Jetty  had  been  built  contemplated  the  construction  of  two 
parallel  jettifw,  as  follows:    The  south  jetty  (Brazos  Island  Jetty)  to 
he  3,630  feet  Lmg  and  the  north  jetty  (Padre  Island  Jetty)  to  be  2,M0 
feet;  the  direi>tion  of  the  jetties  to  be  in  prolongation  of  the  pMs, 
the  width  between  them  to  ne  about  the  same  as  that  of  the' narrowest 
part  of  the  piisn,  viz.  1,500  feet;  estimated  cost  of  the  north  jetty,  about 
|130,00<);  pstiiuiited  ooflt  of  the  south  jetty  about  $190j00U.    In  addi- 
tion it  had  been  proposed  to  construct  a  dam  fh>m  Point  Isabel  to 
Bi-aeos  Island  Co  increase  the  depth  of  water  on  the  bar  and  in  the 
<^liannel  to  Poiitt  Isabel  by  preventing  the  flow  towards  Boca  Chica. 
-^miTOval  had  been  given  to  bo  much  of  the  project  as  covered  the 
'^otistmction  of  the  south  jetty.    For  information  in  detail  as  to  the 
^<k<]dit)on  of  the  work  and  cost  of  farther  improvement,  reference  is  here 
^ade  to  the  report  of  September  29, 1887,  and  to  that  of  the  Board  of 
'^^tpTieers,  )>otti  contained  in  Appendix  T  to  the  Annual  Beport  of  the 
^*wBf  (tfifingineers  for  1888,  pages  1322-1330  and  pages  1299  and  1300. 
from  the  best  information  attained  by  the  survey  the  cost  of  an  im- 
I*x^«vement  to  consist  of  two  parallfsl  jetties  placed  about  1,100  feet 
*l>art  was  estimated  at  not  less  than  $1,130,000,  and  it  was  also  esti- 
**ated,  in  the  Annual  Report  for  1888^  that  the  appropriation  necessary 
^**t  carrying  on  that  work  (should  it  be  ordered)  for  the  fiscal  year 
^'-tiding  June  30, 1890,  should  not  be  less  than  $600,000.    The  total  of  ex- 
t^Onditures  under  appropriations  at  the  date  of  rendering  the  estimate 
^t  11,130,000  was  »188,r>90.23,  so  that  the  revised  estimate  of  cost  of 
•i^e  improvement,  counting  from  the  commencement  of  the  work,  was 
thus  brought  up  to  $1,318,590.23. 

The  total  of  appropriations  to  include  the  last  one,  that  of  $25,000, 
o?  act  of  August  11, 1888,  is  $247,500.  The  expenditures  since  work 
Maaed  in  18^  have  amounted  to  $5,134.87  in  making  survey  and  in 
contingencies,  including  in  the  latter  the  cost  of  collecting  commercial 
ttstistics  of  the  port 

No  work  for  improvement  was  done  during  the  past  fiscal  year,  the 
amount  of  money  available  having  been  too  small  to  warrant  com- 
mencing it.  A  special  agent  was  employed  during  the  year  to  keep  a 
dafly  record  of  all  incoming  and  outgoing  trade.  Commercial  statistics 
compiled  from  this  record  are  hereto  appended.  It  will  be  seen  that 
the  trade  of  the  port  is  comparatively  light.  Comparison  of  this  with 
records  of  last  year  shows  a  decrease  of  tonnage  of  4,149  tons. 

The  conclusion  that  not  less  than  $600,000  should  be  available  before 
ondertoking  further  work  is  here  concurred  in,  though  it  is  not  asserted 
Qist  the  amount  of  commerce  to  be  benefited  justities  suih  an  ex|)cu- 
ditnre  at  this  time.  And  it  is  respectfully  saggested  that  if  the  im- 
pcnrtoDce  of  the 'port  be  not  considered  safflcieut  to  jnatiiy  ao  lai^  aa 
KHe9S} 98 
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appropriation  the  improvement  be  deferred  for  the  present.  There  re- 
main in  round  numbers  $542,000  as  the  sum  that  should  be  appropri- 
ated for  the  fiscal  year  ending  June  30, 1894,  in  case  Congress  orders 
the  improvement  indicated. 

Original  estimated  cost  of  the  work  as  revised  in  1888 $li  31&  600. 22 

Aggregate  amount  appropriated  to  July  1, 1892 247,500.00 

Amount  expended  to  July  1,  1891 189,608.69 

Amount  expended  during  the  past  fiscal  year 190.00 

Total  expended  to  July  1,  1882 189,798.59 

In  addition  there  was  appropriated  in  1878  $6,000,  which  was  ap- 
plied to  removing  a  wreck. 

The  work  is  located  in  the  collection  district  of  Brownsville.    The  nearest  light 
house  is  the  Brazos  Santiago  light-house,  on  Padre  Island.  The  amount  of  revenue 
collected  at  the  port  of  Brownsville  during  the  fiscal  year  ending  June  30, 1892,  was 
$1,692.68. 

Abstract  of  appropriations  made  by  Congress  for  improving  harbor  at  Brazos  Santiago,  Tex, 

By  act  approved — 

June  14, 1880 $25,000 

March  3, 1881 75,000 

Byactpassed  August  2, 1882 '. 60.000 

By  act  approved — 

July  5,1884 25,000 

August  5,  1886 37,500 

By  act  of  August  11, 1888 25,000 

Total 247,500 

Money  statement 

July  1,  1891,  balance  unexpended $57, 891. 41 

June  30, 1892,  amount  expended  during  fiscal  year 190. 00 


July  1,  1892,  balance  unexpended.. 
July  1,  1892,  outstanding  liabilities 

July  1,  1892,  balance  available 


57,701.41 
15.00 

57, 686. 41 


'  Amount  (estimat^^d)  required  for  completion  of  existing  project 1, 071, 090. 22 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June 

<;      30,1894 543,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISnCS  OF  BRAZOS  SANTIAGO,  TEXAS,  FOR  THE  FISCAL  YEAR   END- 
ING JL'NE  30,   1892. 

[Compiled  Crom  reports  rendered  by  Special  A^nt  E.  J.  Kenedy,  of  I^Abol,  Tex.j 

Vessels  using  the  harbor,  15:  3  steamers  and  12  sailing  vessels.  Length  on  deck^ 
60  feet  to  220  feet;  draft,  3  leet  2  inches  to  9  feet  4  inches.  Tonnage,  31  tons  to 
717  tons.    Trips  made  during  the  year,  127.    Total  tonnage,  48,724  tons. 

Amount  and  value  of  freight  transported. 


Articles. 


Wool  and  hides 

XiUmber 

Gknoral  merchandise 

Total 

Deoreaae  aintce  laat  year,  4^49  tons. 


Tons. 


8,092 

1,865 

12,538 


17,495 


Approxi- 
mate 
value. 


$154,600 

23,166 

669,180 


Appraxi- 

mate 

freight 

ohargea. 


$24,225 

8.932 

132,695 


846,946 


166,858 


pr>  ^. 
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CmftsnHve  iiatemeut  of  oamimercial  atatistios  of  Brazos  Santiago  Harbor ,  Tex.,  far  the 
fiscal  years  ending  June  SO,  1888, 1889, 1890, 1891,  and  1899. 


Your. 

• 

Veasels 

uAing 

harbor. 

Maxi- 

mum 

length. 

Marl, 
mnm 
draft. 

Maxi- 

rnnm 

tonnage. 

Tripa 
made. 

Total 
tonnage. 

iw..: 

No. 
12 
14 
20 
20 
15 

Feet. 
241 
241 
219 
220 
220 

Feet. 

10 
10 

9 
10.5 

9.4 

Tons. 
678 
678 
717 
717 
717 

No. 
126 
158 
170 
120 
127 

Tons. 
44.741 

m 

46,319 

vm 

40,641 

itti 

44, 536 

UB 

48,724 

Transported. 

Total 
▼alue. 

Total 
freight 
charges. 

Yaw. 

Cotton. 

Wool 

and 

hidee. 

Lumber. 

General 

merchan- 

dine. 

Total 
weight. 

MS 

T<m9. 

Tons. 
2,925 
3,060 
4,153 
8,218 
8»092 

Tons. 
2,324 
3.188 
2,938 
2,434 
1,885- 

Tons. 
9,867 
10.885 
14,844 
15,992 
12,538 

Tons. 
15,166 
17,283 
22,015 
21,644 
17,495 

$737, 432 

820,315 

1,069,189 

1, 061, 082 

846,946 

$83,541 

IM 

130 
80 

78, 140 

UM .     .. 

129, 132 

vm. 

160, 215 

un 

165, 853 

Bevenue  collected. 

$31,625.00 

20,338.00 

}»0 37,990.00 

}gl 8,386.32 

MW 1,692.68 


U   7. 

^^^BUMINARY  examination  of  BRAZOS  RIVER,  TEXAS,  FROM  ITS  MOUTH 

TO  WACO. 

[Printed  in  Hoase  Ex.  Doc.  No.  63,  Fifty-second  Congress,  first  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Wdshingtanj  D,  C,  November  20^  1891. 

UjSie:  I  have  the  honor  to  submit  herewith  copy  of  reports,  dated 

!    ij^bmary  24  and  October  1,  1891,  by  Maj.  Charles  J.  Allen,  Corps  of 

^gineers,  on  preliminary  examination  of  Brazos  Kiver,  Texas,  from  its 

^Outh  to  Waco,  made  in  compliance  with  provisions  of  river  and  har- 

^i"  act  approved  September  19, 1890. 

w  It  is  the  opinion  of  Maj.  Allen  and  of  the  Division  Engineer,  Col.  C. 
^«  Comstock,  Corps  of  Engineers,  that  this  locality  is  not  worthy  of 
^provement  by  the  United  States.    I  concur  in  this  opinion. 
Very  respectfully,  your  obedient  servant, 

Tnos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineers. 

Hon.  Bedfield  Proctor, 

Secretary  of  War. 
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report  of  ma.i.  charles  j.  allen,  goeps  of  eugtneebs. 

United  States  Englneee  Office, 

Oalreittim,  Tex.,  February  34, 1S91. 

Gbmehal:  I  liave  the  honor  to  rpport  a*  follows  re^^udiiig  a  prelii^^ 
inary  exaiiiination  of  Brazos  Kiver  from  its  moutli  to  Waco,  iii  comply 
ance  with  sections  17  and  18  of  the  river  and  harbor  act  of  Oongre^i 
approved  September  19, 1890, 

A  Biu'vey  of  Jlrazos  River  trnra  Waco  to  the  mouth  was  lunde  in  IST4 
in  accordance  with  the  reouirement  of  art  of  Congress  of  June  3S  ©f 
tliat  year.  The  report  of  tbat  survey  is  iirint<Hl  in  the  Annual  llt^wrt  <i; 
the  Chief  of  Engineers  for  1875,  part  1,  pages  3L"J-941. 

Prom  that  report  it  ia  se<'n  timt  the  distiince  from  Waco  to  themoatt* 
is,  following  the  'Channe],  -130  miles,  the  time  of  the  survey  the 

river,  within  the  limite  named, contained  pwardof  14nshoaIttandl>arsr 
upon  which  the  depths  at  low  waterwor^  from  1  to  12  inches,  the shojila 
or  bars  averaging  tH)  to  3,000  feet  in  lenglli  and  being  composed  mosf^'- 
of  rock  and  bowlders,  lu  addition  tlie  river  was  encumbered,  more  or 
less,  with  snags. 

Ab  early  as  1832  the  river  sustained  coDBtderable  commerce,  whicli 
increased  in  importjince  until  1858.  Dnrii  g  that  time,  higli-water  navi- 
gation extended  to  WaRhington,  255  mil'":  above  the  mouth  of  the  riveTt 
and  the  low-water  navigation  to  Co  la,  36  miles  above  the  aaa**- 
point.  The  mouth  of  the  river  wae  ,.JTicted  by  a  bar  upon  whii;'*  ' 
the  depth  of  water  varied. 

About  1858  inland  water  navigation  was  secured  between  BrazC^^ 
River  and  Galveston  by  the  opening,  by  private  parties,  of  a  canal  whic  ^^ 
obviatM  the  necessity  of  small  vessels  making  the  outside  passage.  ^ 

In  lSS7-'58  the  Stat*  of  Texas  undertook  improvement  of  th  -^^ 
river  from  Wiisliington  to  its  mouth,  S^fiOiOUO,  as  reported,  liavini: hei'^^' 
appropriate<l  for  that  purpose.  Some  improvement  of  the  rock  shoaU  ^^ 
waa  etlected,  and  some  snags  were  removed  from  the  lower  river,  bn  -^ 
there  was,  as  reported,  general  complaint  of  the  insufficiency  of  th^''^ 
work. 

Shortly  after  IS.'iS  the  city  of  Houston  began  to  tap  the  trade  of  th^' ' 
npper  Brairos  country,  and  by  1S75  it  had  drawn  it  away  from  the  rive#^^ 
above  Columbia.  In  1875  two  small  steamboats  running  to  Colombi^^ 
represented  the  entire  commerce  of  the  river. 

The  present  commerce  of  the  river  is  carried  on  by  one  small  Bteam—-* 
boat  ninning  from  Galveston,  ^ia  West  Galveston  Bay  and  the  Brazo^*' 
Canal,  to  Columbia,  and  to  Bolivar  Landing,  18  miles  above  Colombia^r^ 
depending  upon  the  stage  of  water  in  Brazos  Kiver,  and,  as  reported^-' 
by  a  number  of  sloops  and  schooners  that  navigate  the  river  fr^m  it^^ 
mouth  to  Bolivar  Landing  during  the  cotton  and  sugar  season,  stage  o^^ 
water  permitling. 

It  has  been  stated  that  the  value  of  the  traffic  through  West  GaJves — * 
ton  Bay,  in  one  season,  from  Brazos  Kiver  alone,  amounted  to  $732,000^^ 
but  the  particular  year  was  not  given. 

In  Appendix  T  to  the  Annual  Keport  of  the  Chief  of  Engineers  for*' 
1888,  the  total  value  of  the  trade  of  the  river  for  the  fiscal  year  endin^^ 
June  30,  1888,  was  stated,  approximately,  as  $136,408,  viz: 

Via  montb  of  river $48,31^^ 

Via  canal 88,  Oef-^* 

There  is  a  life-saving  station  on  Galveston  Island,  about  17  mile*;^ 
om  the  mouth  of  tl\e  Brazoa.  The  nearest  light-honse  is  at  the  enf'' 
lAQce  to  Galveston  Qax^ioi. 
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The  work  of  improving  the  bar  at  the  mouth  of  the  river  is  iu  the 
hands  of  a  private  corporation,  authorized  to  make  that  improveiueiit  at 
its  own  expense. 

luipruvement  of  the  Brazos,  from  Waco  to  its  mouth  by  private  par- 
ties has  been  contemplated  very  lately,  as  appears  from  the  following 
extract  from  a  printed  pamphlet,  entitled  ''Beport  of  a  Preliminary 
Suffey  of  the  Brazos  Eiver,  made  by  Prof.  J.  H.  Hurwood,  for  the  Waco 
Board  of  Trade,  July  and  August,  1890  :^ 

EXTRACrr. 

The  Waco  Beard  of  Trade,  early  in  the  mouth  of  June  of  this  year,  was  urijed  to 
Ki've  attention  to  the  subject  of  the  Brazos  River,  to  ascrrtaiu  if  possible  wliether 
that  river  is  susceptible  to  navigation.  At  a  mectin<i:  hehl  June  6  Jnd^e  J.  N.  Lyle, 
%  most  ardent  advocate  of  such  movement,  presented  the  following  preamble  and 
Teaoliition : 

**  Whereas  it  is  deemed  practicable  to  so  improve  the  channel  of  the  Brazos  River 
•«  to  render  it  navigable  for  a  greater  part  of  the  year  from  Waco  to  its  month ; 
and 

''Whereaa  the  desired  work  of  improvement  can  be  more  rapidly  and  economically 
^^scomplished  by  private  enterprise,  organized  after  the  manner  ot*  the  syndicate  now 
iinproving  the  mouth  of  the  Brazos,  with  rights  and  privileges  conferred  by  act  of 
Congress:  Therefore, 

'^&€9olved.  That  the  president  of  the  Waco  Board  of  Trade  appoint  a  committee  of 
^^6,  whose  duty  it  shall  be  to  concert  measures  looking  to  the  organization  of,  and, 
'^  practicable,  to  organize  a  syndicate  to  secure  such  legiHlatiou  as  may  be  nect's- 
^^y  and  start  the  work  of  improvement  aforesaid;  and  said  comuiittcu  is  hereby 
*''thorized  to  visit  and  confer  with  the  officers  of  the  syndicate  now  improving  tlie 
'"'^iith  of  the  Brazos,  and  endeavor  to  enlist  their  cooperation  in  the  enterprise." 

As  soon  as  the  high  water  in  the  river  subsided  sutliciently  T  had  a 
'^onnoissance  made  from  its  mouth  to  Bolivar  Landing  in  order  to  ob- 
tain the  latest  information  in  regsird  to  obstructions  to  navigation  on 
^'lat  portion  of  the  stream.    The  reconnoissance  was  made  by  K.  B.  Tal- 
for,  assistant  engineer.    From  the  report  of  that  reconnoissance  (copy 
'herewith)  it  appeiirs  that  there  are  about  200  snags  and  trees  in  the  bed 
J*^  the  river  below  Bolivar  Landing,  about  150  of  which  are  obstructions 
^  navigation  and  scattered  along  a  distance  of  a})out  40  miles.    It  docs 
^ot  appear  from  all  that  I  have  been  able  to  learn  that  these  obstructions 
^^t^  80  formidable  as  to  prevent  the  use  of  the  river  by  the  steamboat 
Jj-Ud  other  vessels  mentioned  when  the  st^ige  of  water  is  sufficiently  high 
^1*  them  to  navigate  it. 

To  overcome  tbe  obstructions  to  low-water  navigation  presented  by 
^^«  rock  and  bowlder  shoals  a  system  of  locks  and  dams  would  be  re- 
quired, the  cost  of  which  would  be  out  of  all  proportion  to  the  present 
Commerce  of  the  river.  As  for  the  prosijective  conmierce  of  the  stream, 
^*^  that  which  might  be  developed  by  an  expensive  improvement,  the 
Xj^^^sent  indications  are  too  vague  and  uncertain  for  them  to  bear  iii  any 
^^gree  ux)on  the  question  of  improvement. 

Taking  into  consideration  all  the  foregoing,  I  am  unable  to  discover 
^^y  good  reiison  why  the  United  States  Government  should  undertake 
^Xi  improvement  of  the  Brazos  Biver. 

I  am,  therefore,  of  opinion  that  this  river  should  not  now  be  <lasscd 
'^Viuongst  those  worthy  of  improvement  by  the  General  Government. 
Very  resi)ectfully,  your  obedient  servant, 

Cu\H,  J.  Allen, 
Major  J  Corptt  of  Enijinvcrs, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  S.  A. 

(Throngli  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engi- 
**eer,  Southwest  Division.) 
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[First  indoraemfnt.] 

U.  S.  Engineer  Office, 

Southwest  Division, 
yew  York,  March  2, 1S91. 

Respectftilly  forwarded  to  the  Chief  of  Engineers. 
I  concur  in  tbc  opinion  of  the  district  officer  that  Brazos  Biverisni 
at  present  wortby  of  improvement  by  the  United  States. 

G.  B.  GOMSTOCK, 

Colonel  of  EngineerM^ 
Bvt  Brig.  Oen.y  U.  8.  A.y  DivUian  Engineer^ 


iteport  of  mr.  r.  b.  talfor,  assistant  bkoimekb. 

United  States  Engineer  Officb, 

Galceiton,  Tn,,  February  19, 18BX^ 

Sir  :  I  have  the  honor  to  report  on  the  examination  of  the  Brazos  River  from  its 
mouth  to  Bulivar  Landing,  18  miles  above  Columbia,  made  Febmory  14,  15,  and   X6. 

This  examination  shows  that  there  are  about  200  snags  and  trees  in  the  bed  of  'tJie 
river,  niostly  of  live  ouk,  with  a  few  Cottonwood,  elms,  and  willows.  Of  this  ntum- 
ber  150  nre*^obBtmctions  to  navigation  and  are  scattered  over  a  length  of  the  rlvei 
embraced  between  a  point  14  miles  above  its  mouth  and  Bolivar  Lanmng,  a  distanoe 
of  about  40mi1eH,  and  are  located  as  follows: 


From  the  mouth  to  Brazoria 

From  Brazoria  to  Columbia & 

From  Columbia  to  Bolivar  Landing &* 

Total  Rnag8  that  impede  navigation 1^ 


About  6  miles  above  the  mouth  of  the  river  an  obstruction  of  white  oak  logs 
placed  during  the  late  war  to  prevent  the  passage  of  Union  gunboats;  this  has  l>«?»*^° 
partially  removed,  but  does  not  interfere  with  the  present  navigation. 

Two  HU*amboat  wrecks  were  found — one  near  the  landing  at  Brazoria,  the  ott>  *' 
3|  miles  above. 

The  commerce  of  the  lower  Brazos  consists  of  sugar,  cotton,  molasses,  hides^  co*" 
t<mHced,  corn,  etc.,  and  is  mostly  carried  by  steamboat  to  Galveston,  although ll**^** 
are  a  numb  er  of  nloops  and  schooners  engaged  in  the  river  trade  during  the  cot'*>^^^ 
and  sugar  seaHon. 

In  conclusion  would  state  that  I  am  indebt-ed  to  Messrs.  Branch  Masterson,  Tr*"'^^ 
Smith,  and  also  Captain  Keen,  of  the  steamboat  WhittmaieT^  for  assistance  and  infori*^  *" 
tion  received. 

Verv  rerti>ectl*ullv,  vour  obedient  servant, 

E.  B.  Talpor. 

Maj.  C.  J.  Ali.kn, 

Corps  of  EnginecrSf  V,  S.  A, 


supplementary  report. 

United  States  Enoineeb  Office, 

Oalveston,  Tex.j  October  i,  i5^i- 

General:  In  compliance  with  indorsement,  Office  Chief  of  En 
neers,  Auffust  31, 1891,  upon  my  letter  of  August  27, 1  caused  a  furtl^* 
examination  to  be  made  of  the  lower  Brazos  Kiver,  with  the  view  of  a^-^^' 
taining  the  present  extent  of  its  navigation  and  prospective  increase  L 
commence.    The  examination  was  made  by  Lieut.  William  0.  Lang^^ 
Corps  of  Engineers,  a  copy  of  whose  report  upon  the  samey  and  to  -'*»'*'^^ 
attention  is  invited,  is  herewith. 


n» 


w-  ■ 
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As  stated  in  my  letter  of  Augn^t  27,  there  appeared  to  have  been  a 
rge  increase  in  the  nnnfber  of  steamers  navigating  the  lower  river, 
le  inference  as  to  this  increase  had  been  drawn  mostly  from  advertis- 
g  and  other  statements,  and  it  was  with  a  view  to  avoid  injustice  to 
6  navigation  and  commerce  of  the  stream  that  the  supplementary 
:amination  was  suggested.  The  report  of  the  late  examination  men- 
ms  six  steamers  in  addition  to  the  one  reported  under  date  of  Feb- 
Ary  24,  and  as  follows: 

Fhe  following  Bteamers  are  now  found  on  the  river,  viz :  WhitewateTf  Chryatie,  Jus- 
i^Emilw  P.,  Orlinaf  Steadman,  and  Alice  Blair,  The  Whitewater  and  Emily  F,  are 
lall-siEed,  ordina^  stem-wheel  river  boats.  The  latter  plies  only  between  Velasco 
d  Galveston,  making  three  round  trips  each  week.  The  Whitewater  makes  one  round 
p  each  week  between  Galveston  and  Columbia.  When  notified  she  ascends  the 
'er  as  far  as  Bolivar  for  freleht  and  is  the  only  one  that  does  so.  The  Chrystie  is  a 
All  screw  steamer  about  90  feet  long,  carrying  the  mail  and  express  from  Columbia 
resent  terminus  of  ndlroad)  to  points  down  the  river.  She  is  limited  to  twenty- 
e  passengers  and  can  carry  but  little  freight.  She  makes  one  round  tri]»  daily  be- 
een  Qaintana  and  Columbia.  The  Justine  is  a  trifle  larger  boat^  but  similar  to  the 
rifftie  and  is  at  present  undergoing  repaii-s.  When  these  are  completed  she  will 
>Iace  the  Chrystief  which  will  then  run  between  Velasco  and  Galveston,  three  round 
ps  per  week.  These  four  steamers  belong  to  the  Columbia  Transportation  Com- 
Qy.  The  Orlina  and  Steadman  are  small  boats  like  the  Chryatie,  are  limited  to 
enty-ftve  passengers  each,  and  ply  between  Velasco  and  Quintana,  carrying  pas- 
igers  back  and  forth.  The  distance  is  about  4  miles.  The  Alice  Blair  is  a  good- 
^  stem- wheel  river  steamer,  plying  between  Velasco  and  Columbia  and  making 
)  roond  trip  per  day.  She  carries  considerable  freight  and  most  of  the  passengers 
Velasco  brought  into  Columbia  W  the  railroad,  but  the  ciirly  completion  of  the 
1206  and  Northern  Railroad  from  Velasco  to  Chenango  will  take  this  trade.  She 
t  present  connected  with  the  management  of  the  Brazos  River  Ch:ninel  and  Dock 
ipany,  and  I  understand,  that  upon  completion  of  the  railroad  she  will  either  be 
en  off  of  the  river  altogether  or  become  a  freight  boat  in  competition  with  the 
U  of  the  Columbia  Transportation  Company. 

I  this  condition  of  affairs  it  is  evident  that  the  freight  carried  by  the  Whitewater 

II  that  properly  belongs  to  that  portion  of  the  river  under  consideration. 

'ollowing  are  channel  distances  from  tlie  original  mouth  of  the  river 
Doints  mentioned  in  the  preceding  quotation: 
iuintana,  at  mouth  of  liver. 
''elasco,  5  miles  above  mouth  of  rive^r. 
/olumbia,  37  miles  above  mouth  of  river. 

trazoria  and  Bolivar,  other  points  mentioned  in  Lieutenant  Lang- 
's report,  are,  respectively,  about  29  and  49  miles  above  the  mouth, 
lie  situation  on  the  lower  Brazos  may  be   summed  up  about  as 
ows: 

'he  improvement  of  the  mouth  of  the  river  is  in  the  hands  of  a  pri- 
e  corporation  under  an  act  of  Congress,  August,  1888,  said  act  au- 
rizing  the  corporation  to  charge  and  collect  tolls  under  regulations 
tmay  be  made  by  the  Secretary  of  the  Treasury  of  the  United  States, 
8  company  has  made  extensive  improvements  at  the  mouth  of  the 
ir  and  the  bar  by  construction  of  jetties  extending  about  6,000  feet 
)  the  Gulf  of  Mexico,  and  has  extended  its  work  of  channel  improve- 
it  up  to  Velasco,  and  it  is  understood  that  the  same  company  expects 
jarry  the  improvement  about  7  miles  farther  upstreiun. 
trazos  River  is  connected  with  West  Galveston  Bay  by  a  canal  owned 
a  private  corporation,  the  Columbia  Transportation  Company,  which 
the  right  to  exact  tolls  from  vessels  using  it.  The  entrance  to  this 
al  from  Brazos  River  is  about  three-quarters  of  a  mile  from  the 
)r  mouth. 

'reduce  in  vessels  therefore  seeking  the  Gulf  of  Mexico  from  the 
ir,  and  vice  versa,  must  pass  through  channels  controlled  by  private 
ties, 
[y  report  of  February  24,  last,  referred  to  resolutions  by  the  Waco 


OP  THE  caar  &if  1 

Board  ofTrade  looking  to  tbcorgani/atioQ  ofa  syndicate  to  tuidertolA 
iuiproveracTit  of  the  i-iver  more  or  less  from  its  moutli  to  \Va<M>, 

It  does  not  appeal'  that  there  has  beun  any  material  increase  in  siup' 
ineut  of  fann  products  by  liver  over  what  was  reported  three  years  ago. 
I  see  no  reason,  therefoi-e,  to  change  the  opinion  expressed  in  my  re^wrl 
of  February  24,  last,  that  tliis  river  should  not,  at  ppesent,  be  claMvd 
amongst  those  worthy  of  inijiroveinent  by  the  General  Government. 

The  foregoing  report  does  not  take  itito  cousideratiou  the  ocean  r««- 
sels  arriving  at  and  departing  from  Velasco,  as  they  traverse  that  pHit 
of  the  river  under  improvement  by  the  private  cori>oration  mCnttoMf 
above. 

Very  respectfully,  your  obedient  servant. 

CH4S,  J.  alleji. 
Major,  CorpK  of  Engineert, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers.        -S'.  A. 


T,    CORPS   OV    C^iaiSttGRS. 

BD  Statks  Kkuikkes  OfFICS, 
QalvtttoH,  Tta.,  SepUmber  so,  ISSl  ^ 
wing  report  of  an  eiominfttiODitf  tl 
!  for  the  parjiose  of  obtaiaing  M 
th  Bach  atntiatica  aa  to  ILe  prcK 
.  be  obtained. 

it  from  Bolivar  to  Colunibia  (Sl 

,reek  after  tb;  Ante  of  my  visit)  I  h 

I  Midatayed  over  aiglitwit^tltiitll 

botwwm  Bolivar  mIO 

Btivtchff 


Major  ;  I  hnve  the  Louor  to  submit  t'' 
BiBzoB  River,  Texas,  from  ita  uiouth  <■ 
idea  of  its  need  of  improvemetit, 
and  proBpectiTB  value  of  its  (Uimmi 

As  it  was  impiiuible  to  view  the  nn. 
being  no  boat  coing  either  wsy  for  at  \\,^^  ~ 
the  truiu  for  Coliinibia  »t  Oyster  Creek  Station 
era  of  one  of  the  most  productive  plaotutioua  o 
Ininbiit.     Tbronirb  tbeir  kindni-SA  I  waRonabled 


PK,  brginiiiiiealupoinl 
From  C.iiiimbiii  doivn  I  took  the  i 
For  till*  j)uqioBfs  of  this  report 
That  poi'iinn  btttween  ita mouth aud  t)ie  tu' 


K  downatrei*,f 


Itu 


nip. 


tid  Columbia;  (3)  that  pur tiuu 


2  miles  below  Bolivar  oad  (,-■ 
stir,  a  tiiiiall  sc;rew  steamer. 
11   (iiviiia  the  river  into  thre<'  part*,  vii;  [1]  I 
Brnzoria;  (2)  that  portiou betwM i| 


>vuol  Brnzona;  (2)  that  poruou betwM >■ 
between  Columbia  and  Bolivar  and  pniM  I 


about  the  dnugs  and  sanVen  Io^h  that  render  navigation  dangerous.  Th«  depth  Ik] 
or  woidd  be  everywhere  snlbcieut  if  the  anags  and  BUnken  loga  were  removed.  T"e1 
eboulest  water  between  the  mouth  and  Columbia  is  claimed  to  lie  at  a  pointabwtt'J 
milPB  below  the  town  of  Columbia  on  a  shoal  eiteniling  aiTos»  the  river,  upon  whir 
it  ia  stated,  there  is  8  or  9  feet  of  water.  It  conaista,  1  am  told,  of  a  etratnni  of  bK 
clay  whii'h  rrupa  out  in  the  bed  of  the  river.  Bnt  for  thia  sboiil.  I  was  liifoniwd,4!_ 
feet  of  water  could  be  carried  to  Columliia.  From  Columbia  up  to  Bolivar  thsdeplk 'I 
is  stated  at  from  10  to  12  feet.  Above  Bolivar  the  river  has  occasional  sbo*l^^ 
caiiaed,  it  is  claimed,  by  sunken  trees  bIoDkiD>;  the  stream,  and  the  river  men  tblVjl 
that  should  Ibese  be  removed  the  depth  would  everywhere  be  sufBoient  at  ordisuf^ 
low  water  for  tha  ordinary  river  Hl«amera  as  fur  aa  the  Gulf,  Colorado  aud  6anl»  W  ■! 
Kailroad  bridge  near  Kicluuoud,  where  navigation  would  be  obstructed  byirii 'I 
bridge,  which  ia  without  diuwapan.  Some  of  the  residenta  oloug  the  river  tl«i»> 
that  navigation  could  be  carried  to  Washington,  225  miles  from  tlif  mouth,  \if  .■ 
aimpiy  clciiring  the  rin'i- of  MiagB,  provided  the  brid^jes  croasiog  tb«  ^rrtam"'"' 

trovidedwifh  draws.  I  understand  that  private  parties  have  taken  some  alcp* 
lokiug  tow^irda  the  improvement  of  the  river  ftom  Waco  down  at  least  aa  fif  ■* 
Kichmond. 

I  will  now  take  up  the  three  divisions  of  tlia  river  in  turn : 

(1)  Betwotn  the  mouth  and  Branoria,  a  distance  of  about  28  miles,  there  »«"> 
pfrhaps,  some  fifty  enajiH  visible  iti  the  river  whii'h  might,  nnder  a  large  or  oifht 
traffic,  bo  daogcrous  bnt  whirh  at  present  are  easily  avoided.  Moat  of  theseanW 
are  situated  in  the  first  few  miles  below  Brazoria.  Of  this  portion  of  the  river,  1 
was  informed  by  u  representative  of  tlint  coiiipany,  that  the  Brazos  Biver  ChiW" 
lud  Duck  Compiiny  proposed  to  roiitrid  the  lower  12  or  14  miles  and  put  in  Bttoh  vlll 
I --, J  and  maku  Butb  cut-ofls  aa  they  deemed 
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?een  Brasoria  and  Columbia,  a  (Ustance  of  about  9  miles,  the  snags  are 
e  numerous.  There  are  four  or  five  places  whore  these  obstructions  reduce 
T  the  width  that  would  otherwise  be  available  by  from  one-third  to  one- 
a  diffienlt  to  estimate  the  number  of  snags  in  this  portion  of  the  river  with- 
'ey  made  for  that  purpose.  I  counted  over  forty  in  a  space  of  2  miles,  and 
med  by  the  captain  of  the  steamw  that  there  were  many  dangerous  ones 
e.  Just  below  the  landing  at  Brazoria  there  is  a  sunken  steamer, 
m  Brazoria  to  Bolivar  and  beyond  the  snags  are  still  more  numerous,  and 
it  of  the  decreasing  width  of  river  are  Increasingly  dangerous.  Night  nav- 
never  carried  on  m  this  portion  of  the  river. 

dr  near  the  new  town  of  velnsco  is  fh)m  500  to  600  feet  in  width,  at  Colum- 
250  to  300  feet,  and  near  Bolivar  about  200  feet  in  width, 
apne  trees  in  any  portion  of  the  river  do  not  as  a  rule  impede  navigation, 
simply  undesirable  from  the  fact  that  when  they  aregrowmgon  the  caving 
r  weight  helps  to  break  it  down  and  they  then  become  snags.  As  to  their 
b  was  impossible  for  me  to  make  any  estimate,  but  it  may  be  stated  gen- 
It  they  occupied  every  caving  bank  from  below  Brazoria  up,  and  are  ex- 
numerous.  Most  of  the  dangerous  snags  come  from  live-oak  trees  which, 
5h  water,  last  almost  indefinitely. 

I  am  of  the  opinion  tliat  no  estimate  of  the  cost  of  improvement  can  be 
h  any  correctness  without  a  survey  made  for  that  purpose, 
it  extremely  difficult  to  obtain  any  data  from  which  an  estimate  could  bo 
the  commerce  now  existing  on  the  river  and  that  to  be  expected  in  the 
Fhe  following  steamers  are  now  found  on  the  river,  viz :  Whitewater,' Chrystie, 
^.mily  P.J  Orhnaf  Steadman,  and  Alice  Blair. 

litewater  and  Emily  P.  are  small-sized,  ordinary  stem- wheel  river  boats. 
r  plies  only  between  Velasco  and  Galveston,  making  three  round  trips  each 
be  Whitewater  makes  one  round  trip  each  week  between  Galveston  and  Co- 
When  notified  she  ascends  the  river  as  far  as  Bolivar  for  freight  and  is  the 
that  does  so.  The  Chryatie  is  a  small  screw  steamer,  about  30  leet  long,  car- 
il  and  express  from  Columbia  (present  terminus  of  railroad)  to  points  down 
She  is  limited  to  twenty-five  passengers,  and  cau  carry  but  httle  freight, 
s  one  round  trip  daily  between  Quintana  and  Columbia.  The«7tt«(in«is  atrifie 
at,  but  similar  to  the  Chryatie,  and  is  at  present  undergoing  repairs.  When 
completed  she  will  replace  the  Chryatie,  which  will  then  run  between  Y e- 
Galveston  three  round  trips  per  week.  These  four  steamers  belong  to  the 
I  Transportation  Company.  The  Orlina  and  Steadman  are  small  boats  like 
tie,  are  limited  to  twenty-five  passengers  each,  and  pl^  between  Velasco  and 
,,  carrying  passengers  back  ana  forth.  The  distance  is  about  4  miles.  The 
ir  is  a  good-sized  stem-wheel  river  steamer,  plying  between  Velasco  and 
i  and  making  one  rotmd  trip  per  day.  She  carries  considerable  freight,  an<l 
he  passengers  for  Velasco  brought  into  Columbia  by  the  railroad,  but  the 
ipletion  of  the  Brazos  and  Northern  Railroad  from  Velasco  to  Chenango  will 
trade.  She  is  at  present  connected  with  the  management  of  the  Brazos 
annel  and  Dock  Company^  and  I  understand  that  upon  completion  of  the 
ihe  will  either  be  taken  off  of  the  river  altogether  or  become  a  freight  boat  in 
ion  with  the  boats  of  the  Columbia  Transportation  Company, 
condition  of  affairs  it  is  evident  that  the  freight  carried  by  the  Whiiexcaivr 
t  properly  belongs  to  that  portion  of  the  river  under  consideration.  Mr. 
le  manager  of  the  Coliunbia  Transportation  Company,  could  not  give,  at 
the  value  and  articles  composing  it,  of  the  freight  collected  along  the  river 
zoria  to  Bolivar,  beyond  which  latter  point  the  boat  has  not  in  late  years 
.  He  promised,  however,  to  consult  his  books,  and  mail  on  the  28th  instant 
iving  these  facts.  As  this  letter  has  not  arrived,  and  will  perhaps  not  ar- 
me  to  be  of  use  to  you,  I  submit  the  following  estimate,  based  on  conversa- 
id  with  various  parties,  of  the  value  of  the  cotton  and  cotton  seed  raised 
ads  tributary  to  the  river  from  Brazoria  to  BoUvar,  viz. : 

>8  of  cotton,  at  $40  per  bale. . . ; $164, 000 

4  of  cotton  seed,  at  $6.50  per  ton 9, 100 

tal  value 173,100 

I  amount  of  this  cotton  goes  by  rail  to  Houston,  and  a  considerable  part  of 
n  seed  is  not  sent  to  market.  Cotton  is  the  main  if  not  the  only  crop  raised 
Bt  along  the  river  below  BoUvar.  Above  this  point  there  are,  I  was  told, 
ntations  cultivated.  These  articles  are,  of  course,  distributed  in  their  de- 
roughout  the  cotton  season,  and  as  a  consequence  are  now  handled  by  the 
ler.  I  have  no  means  of  estimating  the  value  of  the  return  freight,  cousi'stuig 
es  for  the  planters  along  the  river  and  for  the  towns  of  Brazoria  and  Colnm- 
can  not  at  present  amount  to  any  very  large  figure.    Passing  to  the  pros- 


pectlve  commerco  of  thp  river  from  iibnve  Bigmria,  nnthiag  ftfany  deflnii 
o6iild  be  obtainncl.  It  ww  gBoerally  believed,  however,  tLiit  a  grVul  ilev* 
of  Clie  cfinnt.ry  was  tn  lie  eipected  in  the  near  fiitare.  At  prenent  loss  thi 
fonrtbs  of  the  available  buid  is  eultivat^il.  The  planters  believe  thai  «□< 
vUl  uuw  be  tiimed  in  their  directian,  and  that  the  present  large,  anwieldy 
vill  be  divided  up  with  a  CDDsequent  gain  in  prodnctivenese,  and  that,  eh 
town  of  Velfwco  become  a  ahipptiig  port  of  maEnitnde,  these  resnlta  will  beb 
bat  in  any  case  tbey  believe  that  all  the  fertile  bottom  lands  of  the  Bratc 
Oyster  Creek^  und  Btirnard  River  will  be  cleared  and  cultivated  in  the  i 
years.  In  deiD^  tbia  a  valnable  Inmber  trade  must  Bprin);  np  in  live  oak,  i 
elm  timber,  whiub  at  present  i-nveta  so  large  a  portion  of  the  bottom  lands.  1 
ther  believe  that  the  prairie  lands  beyond  the  timber  belt  iriU  be  aultiv 
cotton,  fruita,  com,  etc.,  the  bottom  lands  being  reaerved  for  angar  cane.  Tl 
ncta  of  all  these  lands,  it  is  thonght,  wilt  bo  shipped  largely  by  the  river,  i 
the  boats  on  the  Litter  will,  by  their  ^■olll]ll^tition  with  each  other  ond  with  i 
road,  keep  freights  low.  Some  of  the  more  sanguine  believe  that,  should 
become  a  large  seaport,  a  Inr^e  trade  wonld  spring  up  Along  the  river  i 
Woshin^rton,  were  the  obstmctions  removed  that  far. 

In  the  luck  of  more  definite  data  1  am  compelled  therefore  to  aimply  sti 
summary,  that  the  parties  most  interested  in  the  improvement  of  the  river 
that  a  large  and  vgluable  trade  will  spring  op  in  the  fnture,  but  that  beP 
ena  do  so  the  river  must  bo  opened  np  by  the  removal  of  the  snags  and  sboi 
now  obstTDct  it,  and  that  the  clearing  up  of  tbe  river  at  this  time  wilt  iadlJ 
development  of  trade  and  attract  emigration  and  capital  by  ofleiing  a  ch 
regular  rommnni[;ation  with  the  outside  world- 
It  is  undoubtedly  the  case  that,  should  a  considerAhle  commerce  develtr 
Brazoria,  it  would  be  greatly  hindered  by  these  obstruction  a,  and  their 
would  be  a  proper  work  to  be  undertaken.  But  at  present  the  proponed  si^l 
Velasco  is  but  a  new  town  of  two  months'  growth  without,  at  pre»-Dt,  favil 
aocommodating  a  sea  traffic.  A  wlisrf,  however,  is  now  being  built,  and  th 
and  Northern  RailroBd  will,  it  is  said,  be  completed  in  November.  But  it  is 
that  no  inorease  of  trafflo  of  any  amount  can  be  expected  on  tbe  upper  river 
seaaou  at  least,  the  nr«p  having  already  been  made.  Again,  the  banks  of  tl 
being  alluvial  and  very  easily  eroded,  effects  of  works  done  nt  one  point  tna; 
Jong  distances  above  or  below,  depc^ndingon  the  chanicterof  the  i\i>vk.  Tb 
Kiver  Channel  and  Dock  Company  rOaim  the  right  to  control  the  river  for  u  ■ 
of  12  or  14  miles  f^om  its  month,  and  it  is  their  intention  to  make  at  least  two 
in  that  distanoe.  Should  the  General  Government  undertake  the  improvei 
the  river  above  tbe  point  claimed  by  the  company,  it  is  poxsiblp  t1i:it  its  woi 
lie  largely  increased  in  consequence  of  operations  carried  out  by  the  ci 
]''urther,  should  priv.Tte  parties  undertake  the  Improvement  of  tlie  river  fro 
to  Uichmond,  the  work  of  the  General  Government  mtght,  from  the  effects 
work,  bo  again  injured  or  rendered  of  no  effect. 

Considering  all  the  circumstances  of  the  case,  it  would  seem  that  for  the 
at  least  no  action  by  the  General  Government  is  to  be  recommended. 
Very  respectfully,  your  obedient  servant, 

Wm.  C.  LANOFn 
Firit  Lieut.,  Corptof  E»g 

PosTacRtPT. — In  order  to  avoid  mfsundorHtandiug  it  may  be  well  to  state 
Bpenkini;  of  the  commerce  of  the  rivor,  1  have  not  included  the  seagoing 
which  cuter  the  river  between  the  Jetties  and  stop  at  Velasco,  and  which  ha 
toforo  been  laden  mainly  with  materials  for  the  works  of  the  Brazos  River  i 
and  Dock  Company,  which  company  has  constructed  the  Jetties,  and  propos 
trol  the  river  for  a'distimcc  of  at  least  12  miles  from  its  mouth. 

M:ij.  CiiAH.  J.  Ali.en, 

Curp»  of  Jiiigineer»,  U,  6'.  A . 


APPENDIX  U — REPORT  OP  MAJOR  ALLEN.        1503 


U  8. 

[Printed  In  House  Ex.  Doo.  No.  22,  Fifty -seoond  Congnw,  flrat  session.] 

EUMINAKY  EXAMINATION  OP  WEST  GALVESTON  BAY,  TEXAS,  FROM 
;HK1STMA8  (CHRISTIANS)  POJNT,  WITH  A  VIEW  OF  REOPENING  THE 

channel  through  west  bay. 

United  States  Engineer  Office, 

Oalceston,  Tex.y  December  lJ3j  1890, 

General:  I  have  the  honor  to  submit  the  following  report  of  apre- 
lUDary  examination  of  "  West  Galveston  Bay,  Irom  Christians  Point, 
th  a  view  of  reopening  the  channel  through  West  Bay,"  made  in 
mpUance  with  the  requirements  of  sections  17  and  18  of  the  river 
d  harbor  act  of  Congress  approved  September  19, 1890. 
West  Bay  is  an  expanse  of  water  between  Galveston  Island  and  the 
unland,  and  extending  from  Galveston  Bay  to  San  Luis  Pass.  Be- 
reen  West  Bay  and  Bastrop  and  Oyster  bays  is  Mud  Island.  (Please 
«  United  States  Coast  Survey  Chart  No.  105.) 

The  point  of  land  between  Oyster  and  Bastrop  bays  is  noted  on  that 
lart  as  Christmas  Point,  though  it  is  sometimes  called  Christians 
oint 

Oyster  Bay  is  connected  with  the  Brazos  Eiver  by  a  canal  executed 
f  a  private  corporation.  This  canal,  I  am  informed,  is  now  undergoing 
Bepening  to  maintain  a  6-foot  depth  of  water. 

An  examination  of  West  Galveston  Bay  was  made  in  November  last 
ader  my  direction  by  Mr.  R.  B.  Talfor,  assistant  engineer.  The  fol- 
ding, quoted  from  his  report  of  the  examination,  shows  the  present 
>ndition  of  the  channel  and,  approximately,  the  extent  of  obstruction 
>  a  5-foot  navigation : 

tn  accordance  with  the  above  InBtmctions  I  left  Galveston  at  8 :30  a.  m.  of  the 
kh  with  the  schooner  Andrew  Boden  for  Christmas  Point,  via  West  Galveston  Bay. 
M  first  obstmction  to  a  &-foot  navigation  was  encountered  at  the  Deer  Island's, 
lere  bat  3  feet  was  found  in  the  steamboat  channel,  the  tide  at  the  time,  10  a.  m., 
th  instant,  being  approximately  about  three-fourths  of  a  foot  below  mean  low 
le,  with  a  bottom  wiath  of  from  50  feet  to  100  feet  (approximately)  for  a  distance 
about  one-half  a  mile.  Second  obstruction  was  found  at  Caronkaway  Reef,  7 
leg  southwest  of  the  Deer  Islands,  over  which  3^  feet  was  the  loast  depth  fonud. 
e  present  steamboat  channel  is  about  tliree-fourths  of  a  mile  to  the  northward  of 
e  old  dredged  cut  which  was  filled  up  by  the  cyclone  of  1875.  The  present  chaunel 
rough  the  reef  is  quite  lumpy  for  a  distance  of  about  three-fourths  of  a  mile,  with 
out  3  feet  of  water  on  the  lump  at  mean  low  tide.  Third  obstruction  is  at  Shell 
and,  which  lies  about  three-fourths  of  a  mile  sonthwest  of  Caronkaway  Reef,  on 
lich  is  about  3  feet  of  water  at  mean  low  tide ;  lenirth  of  shoal  about  one-fourth 
le.  Fourth  obstruction  is  about  1^  miles  north  of  San  Luis  Pass,  on  which  was 
lud  4  feet  of  water  (12  m.^  27th  instant),  tide  approximately  at  mean  low ;  length 
shoal  about  one-half  mile.  Fifth  obstruction  is  in  Oyster  Bay,  about  three- 
arths  of  a  mile  to  the  southwest  of  Christmas  Point,  where  the  channel  last 
e<lged  makes  a  sharp  angle  with  the  general  line  of  the  cut  (see  chart),  lliree 
}t  was  the  shoalest  depth  found  at  this  point,  its  length  from  5-foot  contour  to  5« 
)t  eontour  being  about  one-half  mile. 


15fi4      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  IT.  S.  ARMY. 

It  appears  trom  paper  (copy  herewith)  received  firom  Mr,  Branch  T. 
Mastersoii,  of  Galveston,  that  the  State  of  Texas  in  1859  had  achanuei 
dredged  across  Deer  Island,  Shell,  Carancahua  (Caronkaway),  and 
Christian  Point  reefs,  and  that  the  channel  remained  open  sixteen  years 
nntil  it«  dei)th  and  width  were  reduced  by  the  cyclone  of  1876.  Also, 
that  this  channel,  when  oi)en,  furnished  an  outlet  to  market  for  the 
crops  of  Brazoria  County,  which  now  has  a  population  of  11,000,  as  well 
as  of  the  most  thickly  settled  part  of  Matagorda  County  and  the  lower 
jKirt  of  Fort  Bend  County;  in  fact,  for  all  freight  tributary  to  Brazos 
Eiver  and  Chocolate  and  Bastrop  bayous  and  Oyster  Creek.  That  the 
partial  closing  of  the  channel  by  the  (cyclone  of  1875  forces  a  large  part 
of  the  traffic  to  be  carried  on  by  hauling  to  the  river  and  by  boating  to 
Columbia,  about  40  miles  above  the  mouth  of  the  river,  thence  by  rail- 
road to  Houston  and  Galveston,  causing  loss  of  time  and  additional 
expense  to  farmers  in  shipping  their  produce  to  market.  That  notwith- 
standing the  delay  in  waiting  for  high  ttdes  to  enable  crossing  the  reefs, 
one  steamboat  brings  to  market  large  quantities  of  cotton  and  that  it 
cari'ies  in  return  cargoes  of  merchandise.  That  a  great  deal  of  fireight 
is  also  ciirried  by  sail  vessels  in  the  open  Gulf  by  selecting  times  when 
the  Gulf  is  sufficiently  calm  to  take  the  lisk,  though  insurance  compa- 
nies have  declined  toinsure  cargoes  by  the  oi>en  Gulf  route  as  being  too 
hazardous  for  regular  navigation  by  light-draft  bay  and  river  sail  ves- 
sels or  steamers.  And  that  the  reopening  of  the  channel  through  the 
reefs  will  increase  safety  and  speed  in  navigation  and  develop  a  con- 
stiiiitly  increfising  trade. 

From  a  statement  also  made  by  Mr.  Masterson,  December  6  (copy 
herewith),  it  appears  that  the  value  of  the  traffic  through  West  Bay  in 
one  season  from  Brazos  Biver  alone  amounted  to  $732,000.  In  that 
statement  it  is  also  claimed  that  one  steamboat  fi'om  the  Brazos  Biver 
(by  this  route)  running  constantly  reduced  freight  charges  50  per  cent. 

It  would  a[)pear  from  the  rejwrt  and  statistics  that  the  channel 
through  West  Galveston  Bay  to  Christians  (Christmas)  I'oint  is  worthy 
of  improvement  by  the  General  Government,  pro\aded  the  cost  of  such 
be  not  disiiroportionate  to  the  extent  of  the  traffic  as  stated. 

The  exjiense  of  a  full  survey  from  which  to  determine  the  practicability 
and  cost  of  such  inii)rovement  is  estimated  at  §3,000. 

Apjiended  hereto  are  an  extract  from  the  report  of  Mr.  Talfor  and 
co])ies  of  statements  by  Mr.  Mast4*rson. 

Very  respc^ctfully,  your  obedient  servant, 

CuAs.  J.  Allen, 
Major y  Corps  of  EngineerSm 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  V.  H.  A, 

(Through  Col.  C.  B.  ComstockjC'orps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 

[FiTHt  indorsement.] 

U.  S.  Engineeb  Office, 

Southwest  Division, 
New  Yorhj  December  22^  1890. 

Respectfiilly  forwarded  to  the  Chief  of  Engineers. 

1  concur  in  tlie  opinion  of  the  local  engineer  that  this  route  is  worthy 
of  improvement.  To  wliat  extent  depends  on  the  cost,  which  can  only 
be  determined  by  a  survey. 

C.   B,  COMSTOCK, 

Colonel  of  Engineers^  BvU  Brig.  Oen,^  U.  8.  A.^ 

Division  Eng%neer. 
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beport  or  mr.  r.  b.  taufor,  assistant  engineer. 

United  States  Engineer  Ofttce, 

Galveston f  Tex,,  November  29, 1S90, 

i :  I  have  tbe  honor  to  report  on  a  preliminary  examination  of  the  channels 
igh  West  Galveston  Bay  to  Christmas  Point,  per  your  letter  of  instrnctions  on 
!6tl&  instant.  In  accordance  with  the  above  instmctions,  I  left  Galveston  at 
a.  zn.  of  the  27th  with  the  schooner  Andrew  Boden  for  Christmas  Point  via  West 
'eston  Bay.  The  first  obstruction  to  a  5-foot  navigation  Tvas  encountered  at  the 
r  Islands,  where  but  3  feet  was  found  in  the  steamboat  chauiicl,  the  tide  at  the 
ly  10  a.  m.,  27th  instant,  bein^  approximately  about  three-fourths  of  a  foot  below 
n  low  tide,  with  a  bottom  width  of  from  50  feet  to  100  foct  wide  (approximately) 
a  distance  of  about  one-half  a  mile.  Second  obstruction  was  found  at  CaronkW 
r  Beef^  7  miles  southwest  of  the  Deer  Islands,  over  which  *d\  feet  was  the  least 
th  found.  The  present  steamboat  channel  is  about  three-fourths  of  a  mile  to 
northward  of  the  old  dredged  cat  which  was  filled  up  by  the  cyclone  of  1875. 
» present  channel  through  the  reef  is  quite  lumpy  for  a  distauce  of  about  three- 
rths  of  a  mile,  with  about  3  feet  of  water  on  the  lump  at  mean  low  tide.  Third 
itmction  is  at  $>hell  Island,  which  lies  about  three-fourths  of  a  mile  nouthwest  of 
ronkaway  Reef,  on  which  is  about  3  feet  of  water  at  mean  low  tide;  length  of 
al  aboat  one-fourth  mile.  Fourth  obstniction  is  about  1^  miles  north  of  San  Luis 
M,  on  which  was  found  4  feet  of  water  (12  m.,  27th  instant),  tide  approximately  at 
in  low;  length  of  shoal  about  one-half  mile.  Fifth  ol>struction  is  in  Oyster  Bay, 
rat  three-fourths  of  a  mile  to  the  southwest  of  Christmas  Point,  where  the  chaii- 
.  last  dredged  makes  a  sharp  angle  with  the  general  line  of  the  cut  (see  chart). 
ree  feet  was  the  shoalest  depth  found  at  this  point,  its  length  from  5-foot  contour 
l^foot  contour  being  about  one-half  a  mile. 

11  connection  with  the  above,  I  would  respectfully  refer  to  the  fact  that  if  the 
innsls  through  the  reefs  were  staked  ofif  with  beacons  similar  to  the  one  at  Han, 
I  Island  in  Galveston  Bay,  the  present  navigation  would  be  greatly  bcnctitcd 
oeby. 

8  beacons  at  Deer  Island. 
8  beacons  at  Caronkawav  Reef. 
2  beacons  at  Shell  Island. 
2  beacons  at  8an  Luis  Pass. 
4  beacons  at  Christmas  Point. 


character  of  bottoms. 

At  Deer  Island,  shell  and  mnd;  at  Caronkaway,  shell  and  mud;  at  San  Luis  Pass, 
nd:  at  Christmas  Point,  soft  mud  in  channel,  stiffer  mud  on  sides  of  cut. 
Attached  herewith  are  commercial  statistics  furnished  J>y  Mr.  Branch  Mastersou. 
Very  respectfully,  your  obedient  servant, 

R.  B.  Talfor, 
United  States  Assistant  Engineer, 
Hsj.  Chas.  J.  Allen, 

Corps  oj  Engineers,  U.  S,  A, 


BTA7EMEXT  FURNISHED  BY  MR.    BRANCH   T.   MASTERSON,   NOVEMBER  6,    1890. 

Ltt  1859  the  State  of  Texas  ha<l  a  channel  dredged  across  Deer  Island  Reef,  Shell 
)ef,  Carancahna  Reef,  and  Christian  Point  Reef,  the  balance  of  the  entire  distance 
rough  West  Galveston  Bay  gives  open  water  navijojation  for  vesseb*  drawing  not 
ceeding  5  feet.  Tliis  channel  remained  open  until  the  cyclone  of  187;">,  sixtetMi 
are,  without  a  dollar's  expense,  and  was  constantly  used.  That  cyclone  by  vio- 
it  force  of  the  water  filled  in  the  channel  on  the  sides  with  sand  and  small  shells 
itil  it  became  only  from  2^  to  3  feet  at  low  tide,  and  too  narrow  to  ]>ass  through 
cent  at  full  tide.  When  this  channel  was  open  it  furnished  the  outlet  to  market 
r  the  crops  of  Brazoria  County,  which  now  has  a  population  of  over  11,000  peoplo, 
well  as  the  most  thickly  settled  part  of  Matagorda  and  lower  part  of  Fort  Bend 
>unty,  in  fact  all  freight  tributary  to  Brazos  River  and  Chocolate  and  Bastrop 
yous  and  Oyster  Creek. 

rhe  trade  kept  two  steamboats  with  carrying  capacity  of  500  bales  of  cotton  each 
Qstantly  employed,  and  numerous  sail  vessels  and  trading  boats.    The  partial  clos- 
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iag  of  the  ohannel  fnrcM  a  large  part  of  tbs  traffia 
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]ea  rrom  the  niixith  of  the  river,  imd  tStt 
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SoptMoberl,  ISSBjtoMayl,  1890,  and  carrying retamiiigcsrgaeBofmerchandiai 
a  large  part  of  Ibe  freigbt  wub  brought  byaail  vensela  m  the  open  Gulf  bfMie 
tiiuea  when  the  Gulf  was  sufUcieutly  calm  to  tako  the  risk.  Wtiraac«  comii 
have  declined  to  Insure  cargoes  hy  th»  open  Qulf  ronta  as  being  too  baiudol 
reeolar  DaTiKatioQ  by  lie;bt-draft<  bay  and  river  flail  ressuls  or  steamera. 

Ills  leopciiliig  of  the  I'hiinuel  through  the  reefs  will  increase  the  safety  anil  I 
in  iiavigatiou  and  devulop  a  oongtnntly  increuBing  trnde.  ThJa  woold  r«nal 
Deer  laland  Keef  ilrodgins  from  1  to  3  feet  deep,  60  feet  wide,  800  yftTda  lOB] 
Shell  V^ef,  about  400  yards  long-,  at  Carancahua  Reef,  abont  eoo  yaTda  loOE 
Chrifitian  Point  Rei-f,  about  BOO  yards  lung.  When  the  State  of  Tezaa  dred^ 
chnnnel  in  1859  Do  timber  or  other  material  was  uwd  to  prnvetit  the  filling  nj 
ebb  and  flow  of  the  tide  Ibrough  the  eLannel  keeping  it  o[>«u  without  expenM 
purtiully  filled  in  by  shell  and  sand  r"""^  t*"  the  c.jolone  m  1875, 


T.    MASl     nSOU,   ATTOIIN 


Dear  Si  n :  In  response  to  yonr  in 
filed"  by  opimijig  the  thannel  thr 
one  season  the  tT-allie  from  Brazot 

Cngar,  2,240  hogsheads 

Cotton,  3,600  btiles 

Molasses,  2,500  barrels  ..., 

Hides,  8,000 

Lumber,  4-15,000  feet 

Horchandiae,  20,300  barrels 


Galveston,  Tsx.,  Ileetmher  «,  1 
<  the  extent  of  the  truffle  to  tta 

fa  in  WoBt  Bay,  I  beg  to  report  t 


acSSa 


Total - ■m.m 

This  only  in  oludt'B  the  freight  of  light-draft  steamers,  and  would  eiisil.v  be  daabled 
but  for  the  fact  that  in  low  tides  iu  winter,  when  the  bulk  of  the  crop  is  mnrkrtfl 
the  steamers  IreijueDtly  taku  a  week  waiting  for  tides  to  cross  the  ritef,  aadiQ 
freight  that  requires  pnimpt  and  certain  delivery  coold  not  come  by  the  bay  rosla. . 
The  commerce  would  not  only  be  increased,  but  a  reliable  water  route  would  rewBi 
In  greater  competition  and  cheaper  fraight.  One  steamboat  from  the  Brazos  KiT« 
running  constautly  has  resulted  lua  reduction  of  50  per  ccDt  in  freight  charges.  In  i 
giviug  data  I  have  omitted  boats  from  Oyster  Creek,  Bastrop,  and  Chocolate  blxol>%|J 
as  I  have  uot  tbs  information  as  to  them.  J 

Very  respectfully, 

BBA.\CU  T.  MASTEB«n> 

MaJ.  Chas.  ,1.  Allkn, 

Corpt  of  EnginMra,  U.  S.  A. 


BUEVET  OF  WEST  GALVESTON   BAY,  TEXAS,  FROM  CHRISTMAS  (CfflH 
TIANS)  POINT,  WITH  A  VIEW  OF  REOPENING  THE  CHANNEL  THEOW^ 
WEST  BAV. 

United  States  Engojbeb  Office, 

Gahfst/m,  Tex.,  November  !ff,  lS9t ^ 
General  :  I  have  the  honor  to  snbmit  herewith  my  report  olft  B 
vey  of  "  West  Galveston  Bay,  from  Christians  Point,  with  a  view 
reopening  the  channel  through  West  Bay,"  miule  in  compliance  withftij 
requirements  of  sections  17  and  18  of  the  river  and  harbor  act  of  0(*J 
gross  of  September  19,  ISOlt. 
In  my  report  of  the  preliminary  examination  of  the  bay,  dated  I>eceO- 
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BT  ISylBliO^I  wrota^ refening  to  oertain  atatements  forwarded  with 

Ik  wiittlA  tmwKtttam  ibB  rsporl  and  statistios  that  the  ehanneb  throngh  West  Bay 
ifHilrtlini  (phzktmaa)  Point  are  worthy  of  impTovement  by  the  General  Govem- 
HB^  pKmwMmi  tha  aast  of  sodi  bo  not  disproportionate  to  the  eitent  of  the  trafflo 


A  ftan  BiirTQ7  from  which  to  determine  the  cost  of  improvement  was 
iwde  in  March  and  April  last)  excepting  that  the  shore  lines  of  Deer 
Mand  wero  run  during  the  payst  month. 

The  maveff  covering  39  sqpare  miles.  24  of  which  were  sounded,  was 
■ade  imder  my  direction  by  Mr.  Gerald  Bagnall,  assistant  engineer,  a 
Mpr  of  whose  rwort  upon  tiie  same  isherewith.  GRie  sum  of  $2,000  was 
dolated  me  fixr  the  purpose  of  matdng  the  survey. 
"  Ik  was  necessary  to  sound  large  portions  of  the  bay  closely,  as  there 
lldbeoii  no  survey  of  the  locality  since  1880,  and  it  was  imjjortant  to 
imertain  what  changes,  if  any^  had  occurred  in  channels  since  that 
|«ar.  It  was  daimed  by  some  mterested  in  the  navigation  of  the  bay 
ftit  channels  excavated  through  the  shoals  by  the  State  of  Texas  in 
ISA  had  been  more  or  less  filled  upby  the  cyclone  of  1875.  It  appeared, 
Itoefiire,  as  not  unlikely  that  the  Qydone  of  1886  might  have  caused 
ftrther  filling  of  the  channels. 

^ The  act  authorizes  an  examination  or  surveyi^or  both,  ^^fix>mOhris- 
UnfB  Point."  From  direct  information  gained  it  was  evident  that  the 
saint  of  land  lying  between  Bastrop  and  Oyster  bays  and  about  3  miles 
^Mfecf  San  Luis  Pass  was  the  point  meant  in  the  act.  On  the  H.  S. 
^Mfe  Survey  chart  this  point  is  marked  as  Christmas  Point,  by  which 
ilM  it  is  most  generally  known.  The  channel  passing  along  the  point 
fldafaned  to  be  the  most  difficult  of  navigation  of  any  of  the  channels. 
'^  4ke  snrv^  commenced  at  a  i>oint  between  the  railroad  bridges  which 
ttm  from  Galveston  Island  to  the  mainland  of  Texas  and  Deer  Islauds, 
vA  extended  to  the  west  end  of  Oyster  Bay,  the  whole  being  regarded 
««  West  Bay. 

He  ruling  depth  at  mean  low  tide  from  the  railroad  bridges  to  San 
I«i8  Pass  is  3J  feet,  excepting  at  Karonkaway  Keef,  where,  in  a  few 
plaoes,  it  is  3.2  feet.    For  considerable  distance  there  is  a  depth  of  5  feet. 

In  dan  Luis  Pass,  which  connects  West  Bay  with  the  Gulf  of  Mexico, 
tte  depth  is,  according  to  U.  S.  Coast  Survey  chart,  7  to  8  feet.  The 
Jtiing  depth  in  Oyster  Bay  up  to  the  entrance  to  the  Galveston  and 
Brazos  Canal,  which  connects  that  bay  with  Brazos  Eiver,  is  3  feet,  ex- 
cepting for  a  short  distance,  over  which  it  is  2.8  feet.  The  depth  ip.  the 
faiuJ  has  been  increased  by  dredging  during  the  past  season,  as  I  am 
informed,  to  7  feet. 

The  average  rise  of  the  tide  in  West  Bay  is  about  1  foot.  During 
Bw  prevalence  of  "  northers"  the  depth  in  the  bay  is  considerably  less 
Hum  that  at  mean  low  tide,  and  vessels  are  at  such  times  subject  to 
ielay. 

The  canal  is  owned  and  operated  by  a  private  corporation,  which  has 
he.  right  to  exact  tolls  of  vessels  making  use  of  it.  Improvement  of 
lie  mouth  of  the  Brazos  Eiver  is  also  canied  on  by  a  private  corpora- 
ion^  which  is  empowered  to  collect  tolls  under  certain  regulations, 
essels  entering  Brazos  Eiver  from  the  Gulf  of  Mexico,  and  con- 
arsely)  pass  through  one  or  the  other  of  these  improvements. 
The  difficulty  in  navigating  West  Bay  is  due  to  insufficient  depth, 
rineipally  during  ^^  nortiiers,"  and  to  narrow  and  tortuous  channels  at 
munber  of  iK)ints,  as  can  be  seen  by  inspection  of  the  map*  herewith. 

•  Not  printed. 
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Those  interested  iu  improvemeut  of  West  Bay  are  deslrons  of  secnr- 
iiig  a  depth  of  5  feet  in  the  channels  at  low  tide.  The  cost  of  excava- 
tion to  secure  continuous  channels  of  least  width  of  100  feet  and  of 
d(»pth  of  4  feet,  also  of  5  feet,  is  given  below. 

Follow iug  tbc  line  of  the  present  channel,  which  is  marked  on  the  map 
r,  gyj)i  9»  1%  tliere  will  be  required,  in  order  to  obtain  a  depth  of  4  feet, 
the  excavation  and  removal  of  216,029  cubic  yards  of  material,  at  an 
CBtimnted  <:o8t  of |9i>,  062.  ^^ 

For  a  5- foot  depth  the  quantity  to  be  exoavat<.'d  and  removed  would  be 
501,112  cubic  yardp,  at  an  estimated  cost  of 220, 489.28 

Following  the  most  direct  route  through  the  bay,  marked  on  the  map 
c,  //,  *,  7,  r,  the  (quantity  of  excavation  r«'quired  for  :i  4-foot  depth  would 
be  213,012  cubic  ynrdw ;  estimated  cost 93, 725.28 

For  a  5-foot  deptii,  480,155  cubic  vardn  would  have  to  l>e  excavated,  at  an 
estimated  eo8t  of - 211,268.20 

Tlie  cost  i)er  cubic  yard  is  i)1:umh1  at  40  cents  on  ac<M)unt  of  the  dis- 
tiiK»cs  throu^li  whidi  the  ex<'avatcd  material  would  Lave  to  be  oon- 
voyed.  To  the  cost  of  dredging  bas  been  added  10  per  cent  to  cover 
coiitingeiicic8  of  engineering  and  inspection. 

Tlic  cxinaise  of  dredging  channels  of  the  deptbs  just  given,  aud  to  a 
width  of  200  feet,  would  be  lu^arlv  double  that  of  100-foot  channels. 

The  cost  of  any  one  of  the  foregoing  is  regai*ded  as  beyond  proportion 
to  the  amount  of  present  or  ininiciliately  prospective  commerce  that 
would  be  benefited  by  such  imin-ovement. 

There  are  two  steamers  at  i)resent  navigating  West  Bay,  carrying 
freight  and  passengers  between  Brazos  River  and  Galveston.  They  are 
tht»  Whitexcaicr^  with  cariying  capacity  of  550  bales  of  cotton,  and  the 
Emily  P.,  of  150  bales  capacity.  A  new  steamer,  the  Hiawafha^  of  1,200 
bales  capacity,  has  been  purchased  and  is  now  on  her  way  fipom  New 
Orleans  to  be  added  to  the  line  of  steamers  navigating  the  bay. 

It  is  stated  in  the  letter  of  Mr.  Branch  Masterson,  vice-president  ot 
the  line  (coj)y  of  letter  herewith),  that  the  freight  transpoited  during 
the  i)ast  ten  montlis  by  one  of  the  steamers  aggregated  about  4.WW 
tons,  of  an  approximate  value  of  8800,(KK).  lie  coidd  not  state  the  total 
amount  of  freight  in  tons  carried  by  the  steamers  or  by  the  small  sail- 
ing craft  that  also  bring  cott^ni  and  other  produce  from  the  Brasses  to 
Galvest^Hi.  It  is  his  oi)inion  that  an  imprr>vement  to  admit  of  steamers 
crossing  the  reefs  without  waiting  for  high  tide  would  result  in  more  ; 
than  doubling  the  commerce. 

Considerable  improvement  of  the  navigation  would  result  firom 
straightening  the  channels  and  removing  the  i)oints  bordering  thefflt 
aud  also  from  efl'ecting  a  trifling  amount  of  deepening  by  dredging  so 
as  to  affoni  a  least  width  of  200  feet  and  depth  of  3^  feet  in  the  bay  be- 
tween the  railroad  bridges  and  San  Luis  Pass,  and  legist  width  of  100 
feet  and  <lepth  of  3  feet  along  Christmas  (Christians)  Point,  following 
the  line  of  existing  channel  c,  r/,  p,  </,  i»,  the  reason  for  the  diflfei*eiice  in 
width  and  dei)th  for  the  two  i)eing  that  the  former  portion  is  navigated  : 
by  more  and  larger  sailing  vessels  than  is  the  latter,  which  is  princi-  ^ 
pally  used  by  the  steamboats  of  the  company,  which  are  of  light  draft 

Such  an  improvement  would  call  for  excavation  as  follows: 

Between  the  railroad  bridges  and  San  Luis  Pass —cubic  yards..  48,740 

In  Christmas  (Christians)  Point  Ch:uinol do....  11,0(0 

59,780 


At  40  cents  per  yard (23,912.00 

Add  15  XMT  cent  for  contingencies  of  engineering  and  inspection S,  586b 80 

Total  for  dredging 27,496.80 
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16  material  to  be  dredged  is  composed  mostly  of  a  mixture  of  mud, 
ly  trnd  shells. 

an  improyement  is  ordered,  the  channel  should  be  marked  by  suit- 
beacons,  the  estimated  cost  of  which  is  (1,500  in  addition  to  that 
estimated  for  dredging.  These  sums,  aggregating  $28,998.80,  can, 
ly  opinion,  be  profitably  expended  in  the  interest  of  the  public  in  re- 
ing  the  difficulties  in  the  way  of  navigation  through  West  Bay. 
should  Congress  order  the  improvement  the  amount  estimated 
(,998.80)  can  be  profitably  expended  in  one  year. 
.  small  amount  of  redredgin^  might  in  time  become  necessary, 
igh  it  is  believed  that  dredging  in  West  Bay  will  be  reasonably 
nanent. 

8TATI8TIGAL. 

he  locality  under  survey  is  in  the  collection  district  of  Galveston, 
.,  at  which  i)ort  the  revenue  collected  for  the  fiscal  year  ended  June 
L891,  was  $174,489.92. 

he  nearest  light-houses  are  at  Half-Moon  Beef  and  Bedfish  Bar,  in 
ireston  Bay,  and  at  Bolivar  and  Fort  Point,  at  entrance  toOalveston 
• 

bere  is  a  United  States  life-saving  station  at  San  Luis  Pass,  and  also 
at  Fort  Point. 
Very  respectfully,  your  obedient  servant, 

Ghas.  J.  Allen, 
Major  J  Corps  of  Ungineera. 
rig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

hrough  Col.  G.  B.Gomstock,  Corps  of  Engineers,  Division  Engineer, 
tjiwest  Division.) 

[First  indorsement.] 

U.  S.  Engineeb  Office, 
Southwest  Division, 

Ifew  Yorkj  Deceniher  9,  1891. 

sspectfiilly  forwarded  to  the  Chief  of  Engineers. 
16  views  of  the  district  engineer  are  concurred  in. 

G.  B.  COMSTOCK, 

Colonel  of  Engineers^  Bvt.  Brig.  Oen.,  U.  8.  A., 

Division  Engineer. 


bbpobt  of  mr.  gerald  bagnall,  assistant  engineer. 

United  States  Engineer  Office, 

Galveston,  Tex.,  November  16,  1891, 

job:  I  have  the  honor  to  sabmit  the  following  report  on  the  survey  of  West 
ind  Christmas  Point,  made  in  accordance  with  your  instructions,  together  with 
lates  for  the  construction  of  a  channel. 

9  survey  was  commenced  on  March  2,  1891,  and  completed  on  April  18, 1891. 
area  surveyed  embraces  about  39  square  nules,  of  which  24  square  miles  was 
led  over.  A  system  of  triangolation  connected  with  the  triangulation  stations 
Jveston  Bay  was  carried  down  to  Karonkaway  Point,  and  repeated  angles  read 
>ch  station.  A  base  line  15,055.1  feet  long  was  measured  from  A  1  to  A  3,  and 
rork  checked  at  the  lower  end  by  a  measured  line  from  D  to  £.  At  Christmas 
b  a  base  line  2,820.8  feet  long  was  measured  from  P  to  P',  and  an  independent 
m  of  triangulation  laid  out  embracing  6  stations.  About  55  miles  of  shore  line 
run  in  West  Bay,  and  about  7  miles  in  Oyster  Bay.    The  stations  on  shore  had 

EI70  92 ^99 
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tripodn  orcctcil  over  tliom.  while  tho8e  in  the  water  consisted  of  a  simple  pole  with 
a  bull  on  top.  In  We»t  Hay  13  tripotV)  wore  erected,  Inclndin)^  one  at  Virginia 
Point  not  shown  on  niHp,  and  4  8in;rle  i)olt>s.  In  Oyst-er  Bay  4  tri]>Qds  and  2  single 
poloM  were  iistxl.  Thu  location  of  the  Ktations  is  marked  on  the  ground  by  ^Ivan- 
iz<mI  LriKi  TOiU  7  fc :*t  \on^  an.L  boilHr  tubes,  both  being  placed  at  the  principal 
stations,  while  tubes  only  wen*,  put  at  the  others. 

TIDE  GAUGKS. 

Five  tid«*  gauges  w«^^e  establinhed  in  West  Bay  and  one  in  Oyster  Bay.  In  West 
Bay  T.  G.  No.  1  wan  t-stabliHhed  on  the  railroad  trestle,  No.  2  north  of  Deer  Island^ 
No'.  3  about  2  uiib^s  south  of  Deer  Island,  No.  4,  2  miles  above  Karonkaway,  and  No.  5 
otr  Karonkaway  Point. 

A  line  of  levels  wim  run  from  the  B.  M.  on  the  Ilendley  building  to  the  railroad, 
trestle  acroHH  Wrst  Bay  and  ronnected  with  T.  G.  No.  1,  at  which  hourly  readiu^r^ 
were  taken  night  and  day  for  two  mouths,     llie  other  gauges  were  connected  wittx 
this  by  eomx)ariMOUs  of  high  and  low  water  reiulings,  the  observations  having  beexi 
taken  when  pnu'tieable  during  the  progrer^s  of  Ijie  survey.     As  a  check  No.  1  was 
connect e<l  with  No.  3  by  a  line  of  levels  run  down  the  island  shore  to  a  temporary- 
ffau^e  at  the  nearest  point  of  shore,  which  was  connected  with  the  latter  b^  water 
K^vel  coni])ariHous.     lii  like  manner  the  result  of  comparisons  between  readings  on 
Nos.  4  and  5  wim  checked.     At  Christmas  Point  it  was  not  practicable  witn  the 
means  and  time  at  our  disposal  to  get  a  tide  record  covering  a  sulBciently  long  period 
by  which  to  establish  a  correct  plane  of  mean  low  tide.     It  was  therefore  thongbt 
best  Ui  use  a  plane  deduced  from  the  survey  of  1880.     The  plane  thus  found  audiised 
was  secnred  by  a  bench  mark. 

BKNCII    MAUKS. 

Bench  marks  were  established  on  the  nearest  point  of  shore  to  each  of  these 
gauges  and  are  as  ftdlows: 

B.  M.  No.  2  is  an  iron  bolt  in  center  of  an  old  12  by  12  pile  west  of  the  first  bent  oa 
the  railroad  bridge  and  on  the  southwest  side  of  bridge  18  inches  from  present  eoutb 
pile  of  said  bent. 

B.  M.  h  is  a  square-headed  iron  bolt  driven  to  the  surface  of  ground  close  to  the 
iron  tube  at  A  ''•    Its  elevation  above  mean  low  ti^e  is  4.210  feet. 

B.  M.  No.  10  is  a  square-headed  iron  bolt  driven  to  the  surface  of  the  ground  near 
a  bush  on  shell  reef  o]»posite  station  3  and  in  line  with  station  3  and  Galveston  Water 
Tower.     Its  elevation  above  mean  low  tide  is  3.(>15  feet. 

B.  M.  No.  1  is  a  rouud  iron  bolt  driven  within  2  inches  of  the  ground  at  Karonka- 
way Point  and  located  by  the  following  sextant  angles : 

7andC 43^^  52'  40" 

Cand5 30'^  32'  40" 

5  and  G 72°  58'  40" 

Its  elevation  above  mean  low  tide  is  3.965  feet. 

B.  M.  No.  3  is  located  1  foot  north  of  1^.  M.  No.  1.  It  is  a  square-headed  bolt 
driven  close  to  the  surface  of  the  ground.  Its  elevation  above  mean  low  tide  is  3.801 
feet. 

B.  M.  No.  4  is  an  iron  bolt  driven  within  2  inches  of  the  surface  of  the  ground  and 
the  main  land  oppo^^ite  station  X.     It  is  located  by  the  following  angles: 

TandC 20^  35'  00" 

Cand5 34°  10'  00" 

AandB 79°  18'  00" 

Its  elevation  above  mean  low  tide  is  3.597  feet. 

The  B.  M.  at  Christmas  Point  is  a  square-headed  iron  bolt  driven  to  the  surface  of 
the  ground  about  1  foot  from  the  boiler  tube  at  P.  Its  elevation  is  5.545.  The  ele- 
vation of  top  of  the  boiler  tube  is  7.065. 

The  survey  embraced  those  portions  of  the  route  between  the  railroad  bridge  at 
the  northern  extremity  of  West  Bay  and  the  entrance  to  the  Brazos  River  Canal, 
where  a  depth  of  5  feet  could  not  be  found.  The  width  surveyed  at  the  different 
points  depende<l  tm  the  following  conditions:  Where  the  best  route  was  well  definedy 
as  was  the  case  near  Deer  Island,  the  area  surveyed  was  limited  to  shoal  water  on 
each  side  of  present  chanutd ;  at  points,  however,  where  doubt  existed  as  to  the  most 
eccmomical  route,  as  was  the  case  a])0ut  Karonkaway,  the  survey  waa  tlion  made  to 
embrace  nearly  the  full  width  of  th<}  bay. 

ESTIMATES. 

Estimat-es  for  a  4-foot  and  for  a  5-foot  channel  200  feet  wide  have  been  made  over 
two  lines,  one  following  the  most  direct  practicable  route,  the  other  following  the 
present  steamboat  channel  as  shown  by  dotted  line  on  chart.    Another  estimate  hai 
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JmproTfiig  tJie  present  route  to  the  extent  of  cutting  off  poiut«  and 

FlWadqg  11^  pMaaae  tfionsh  the  reefii.  giyinff  a  minimuTn  depth  in  West  Bay  of  3^ 
ita  it  vat&Bk  bw  tlde^  and  in  Oyeter  Bt^  a  nnnimnm  d^th  of  3  feet  at  mean  low 

Thh  latter  eatiinate  does  not  contemplate  increasing  the  normal  depths  of  the 

krtk  making  up  the  qoantitiea  an  extra  depth  of  0.5  foot  was  added  to  cover  unavoid- 
^:8Mstiea»  of  a«pth  of  cutting.    As  this  is  a  small  margin  the  price  per  cnhio  vard 
[lasn  ali^illy  increased-  over  what  it  would  have  been  witn  a  larger  margin  of 

^rsstfaBftted  cost  has  been  placed  high  on  account  of  the  difficulty  of  disposing 
^  As  mi^^arial  in  a  shoal-water  bay,  combined  with  the  light  cutting  required.   The 
'  ikttgfli  to  be  dredged,  following  the  most  direct  route,  is  as  fbllows: 


5-foot  ohumel. 


F$§t. 

68,855 
17,500 


71,566 


Us  laoant  of  material  to  be  removed  would  be  for 


-■  

.^  jSBtf> ' oiib.7d« 

iOpkmMKf do.. 

niBiMreiiMeyiad 

CMfvapitlbreoatiiigaMies 


4-foot  ohanneL 


282,876 
163,474 


446,849 


$178,380.00 
17,838.90 


(1)    190,173.56 


5>foot  ebanneL 


007,377 
283,759 


980.130 


$392,054.40 
89,205.44 


(2)     431,250.84 


Following  the  present  steamboat  channel  the  amount  to  be  dredged  and  cost  would 
^  as  follows : 


Ja  West  Bay.. 
ImOystarSSiij. 


.cub.  yds. 


uso 


10 

Toftftis 


its  per  cubic  yard 

cent  for  contingencies. 


4-foot  channel. 


288,408 
1(W,  474 


451.882 


$180,752.80 
18, 075. 28 


(3)    108,828.08 


5-foot  channel. 


730,290 
282, 759 


1,022,049 


$108,810.60 
40,881.06 


(4)     449,701.56 


.  Ssiiinated  cost  of  widening  through  the  reefs  and  cutting  off  points^  etc. : 

bWestB^ cub.  yds..  48,740 

Christmas  Point do 27,600 


76,340 


U  40  eents  per  cubic  yard $30,536.00 

idd  90  per  cent  for  contingencies 6, 107. 20 

Total 36,643.20 

'  ^ha  amount  of  work  estimated  for  in  the  lust  case  would  provide  sufficient  depth 
fci  mott  if  not  all  the  commerce  at  prenent  using  thetie  bays,  except  during  severe 

Va  z^dneiioa  of  width  of  channel  in  the  above  estimates  will  give  more  than  a  pro- 


Sortionnl  reiliiotinii  in  the  t|Uiintitips.  Tbis  is  esimeiallj-  so  in  the  caao  nf  Pstim.-it* 
o,  5,  where  a  reduction  of  wiillli  to  100  ft*t  irould  reduce  tlip  atnoiint  to  be  pip«- 
lattMi  in  tlio  prnportbu  of  2  to  6.  In  tiio  oaae  of  estiuates  Nos.  1,  3,  3,  and  4  tkia 
i>oald  be  verr  mnch  smaller, 

Titc  ctmt  of  ilredff ill);  per  ciiliic  yard  could  be  rediici>d  by  depositins  the  mntrml 
oloupiUie  the  out,  but  while  this  mijiht  eafel;  bo  done  in  Oyster  liay  ttiere  vtoalil  tm 
danger  of  Iho  muteiial  wasliini;  bauk  in  West  Bay  on  account  of  its  greater  oitont 
and  dppth, 

Th<i  uiHterial  In  West  Bay  rttid  Oyster  Hay  is  principally  cmnpoE^  of  a  miitnra  of 
tnnii,  Bnuil,  and  ahell,  with  occaniounl  rt^ta  at  oyster  alicll.  It  ib  nrobable  tliat  Mif 
oh anuol  (Trod |;ei1  through  them  will  mnintnin  its  depth  fniitj  well,  a 
are  in  the  direction  of  the  proposed  cut,  hut  for  grniiter  pennaneDc;  it  would  b* 
□eooBUUT  to  revet  eooli  Hide  of  the  dredeed  channel,  lit  knut  in  eoine  pUc«8. 

A.  AiTther  provision  should  be  mude  for  the  niuetion  of  linacons  at  an  ap}in>siniali 
cost  Dr«1.500. 

Very  regpectfully,  your  obedient  H«rvant| 

Gkrald  Bahkaix, 
AiHtlanl  "     ' 
U^.  Ciue'.  >l.  Allek, 

CoTpt  u/  Ensinetn,  V.  8.  A. 


Drar  Pni:  In  ^(^sponse  to  your  innni 

S using  through  West  Bay,  I  regre 
le  to  Btuto  the  ezai^t  tonnage,  ^■ 
lar  timea  whou  the  high  tidoa  n 
going  and  coming,  and  when  tt 
tides  in  riruBsing  the  reefs,  the  It 
hnnlinc  t-o  nnnrest  poiuts  on  rail, ,. 


LVESTOSJ,  Tex.,  Xatemlm  t7,  tS9I. 
the  present  condition  of  the  traffle 
lie  nature  of  the  trade  it  ii    " 
of  Bchoouers  are  paseine  at  JTRxa- 


rted 


„  the  rcvTs,  loMled  nit^  ft«uu 
ig  regularly  are  d«Uye>d  hyJo* 
and  liud-tbeir  way  to  market  ^ 


been  pun  1 
and  will  I 
ninety  cKn 
roelV  111  ^\■ 


Ig  the  atlilitional  coat.    I  have 

,  iin„.^^  un,=  «i.p  per  weelL,  the  amount  of  fh>igbt 
i  II  the  past  ti'u  moutliB,  and  Und  it  aggregates  abont  4,000  toMk 
1  aliie  of  jaOO,000.    The  owners  of  the  boat  found  the  traffl*  !■• 

iiliiii  the  past  ninety  days  they  have  purchased  another  sleaiMr 
iiiiitp   fonr  tripa  e:icl]  way  per  week.     Both  st.'ainera  have  had 

:iii:'li  iwrr  tV-i^lit  fhnn  they  can  carry  that  a  third  steBmerhM 
1:1"  111'    T'-(   'Ml  il:iyi',  having  a,  carrying  capacity  of  300  ton^ 

I    '  I  ■'  .    ri  ,,!,    .,i   ,.ii,-i>,     Thetrade  has  doubled  within  thepMt 


BiiAKCii  T.  Masterbok. 


APPENDIX  V. 


DCPROVEMENT  OP  CERTAIN  RIVERS  AND  WATERWAYS  IN  LOUISIANA, 
TEXAS,  ARKANSAS,  MISSISSIPPI,  AND  TENNESSEE,  TKUUJTARY  TO 
MISSISSIPPI  RIVER;  WATER  GAUGES  ON  MISSISSIPPI  RIVER  AND  ITS 
PRINCIPAL  TRIBUTARIES. 


REPORT  OF  CAPTAIN  J.  B,  WILLARD,  COBPS  OF  EN(UXE/^:J^S,  OFFJCKR 
IX  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  00,  I60J,  niTH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Bed  River,  Louisiana  and  Arkansas.  \ 

2.  Red  River  above  Fnlton,  Arkansas. 

3.  Onaohita  and  Black  rivers,  Arkan- 

sas and  Louisiana. 

4.  Bayou  I>'Ar1>onne,  Louisiana. 
&  Bayou  Bartholomew,  Louisiana  and 

Arkansas. 

6.  Bayou  Boeuf(Boenf  River >,  Louisi- 

I  ana. 

7.  Tensas  River  and    Bayou    Mayon, 

Louisiana. 

8b  Bayous  Bondeway  and  Vidal,  Louis- 
iana. 

9.  Big  Mack  River,  Mississippi. 


10.  Yazoo  River,  Mississipjn. 

11.  T<rhula  Liiko.  Mississippi. 

12.  Tallahatclioo  l^iviT,  Mississippi. 

13.  Steele  and  Wasbiugton  hayoiis.  Mis- 

siHHippi. 

14.  Big  Sunflower  Kiver,  Missis8ip]»i. 

15.  Big  Ilatolice  Kiver,  TeimesscM*. 

16.  Forked  Deer  Kiver,  Teniicssi«e. 

17.  Water  gauges  on   MissisRij)pi   Kiver 

and  its  j)rineipal  tributaries. 

18.  Survt\v  of  Cypress  Hayou   and    tbe 

lake^ between, I olVersou,  Texas,  and 
Slireveport,  Louisiana. 


XJnited  States  Engineer  Office, 

Vickshurg,  Mi,s8,,  Jiilj/  J,  ISUQ. 

Gbnebal:  I  have  the  honor  to  transmit  herewith  jinniinl  reiMiits 
upon  works  of  river  improvement  in  my  cliar^e  for  the  fiscal  year  eiul- 
iiig  June  30, 1892. 

Very  re8i)ectfiilly,  your  obedient  servant, 

J.  Jl.  Willard, 
Captainj  Cori)s  of  Eiujineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  jL 


V  I, 

IMPROVEMENT  OF  RED  RIVER,  LOUISIANA  AND  ARKANSAS. 

The  Red  Eiver  of  the  South  lias  its  source  in  the  Lhino  Estaeado^ 
northern  Texas,  and  flows  in  a  general  easterly  direction,  toriiiin*^ 
tbe  boundary  between  Indian  Territory  and  Texas.  At  I'ultoiu  Ark., 
its  course  changes  to  a  general  southeasterly  direction,  and  after 
crossing  the  State  of  Louisiana  it  enters  the  Mississi|>|)i  Kiver  at  Ked 
Kiver  Landing.  The  entire  length  of  the  river  is  about  1,200  miles; 
tlie  part  included  in  the  projectunder  the  head  of  improving  Ri^iX  Kiver, 
Louisiana  and  Arkansas,  extends  from  Fulton,  Ark.,  to  the  mouth  of 
Atchafab^a  Iiivei*|  Louisiana,  a  distance  of  o07  miles. 
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I'liB  iiu^n..  n!6  uf  k<'ei)iiig  this  gresit  waterwiiy  opfn  Uj  itavigula 
was  racoguiami  by  the  UnitiKl  Statea  a«  early  iis  1S2R,  mihI  H])pK>[iri 
tions  atrgregating  tt.'>.'U,7ti5.50  were  made  at  intervals  IietWMii  18:i>iiiji 
1852.  BetweCD  1841  iiiirt  1852  no  appropriation  was  made  for  CHTTtn 
on  the  work,  and  a  longer  period  elapaed  between  I85ii  iiud  liSTt',  iu 
iug  wliicli  tntt  results  of  fminer  work  were  lost.  Between  1.S55  aud  iM 
the  heavy  rates  of  freight  and  insurance  and  the  effects  of  tli«  bad 
water  caased  by  the  gieat  laft  became  ro  burdensome  to  the  plaiitidj 
interest  above  that  obstruction,  that  a  charter  was  obtained  from  tt 
State  of  Iioaisiana  for  the  removal  of  the  main  raft  by  a  stock  compu^ 
The  asseot  of  Congress  having  been  given  to  the  project  by  joiot  K* 
IntJon  of  February  21, 1861,  and  the  company  autliorized  to  levy  Mil 
for  a  period  of  thirty  yeais  (Stat.  L.,  vol.  12,  page  250),  the  8t«K-k  wi 
taken  by  the  planters  interested,  and  thecompany  wa^j  ready  to  cofl 
meuee  work  in  the  spring  of  1861,  but  the  war  of  tlie  rebellion  hrol 
out  ^nd  nothing  was  done. 

An  examination  and  sorvey  of  K"''  River  from  the  mouth  to  a  poii 
above  the  raft  in  Louisiana  were  *      ii-ed  by  river  and  harbor  act  i 
Marf;h  3,  1871,  the  reports  npou  wl      i  are  contaiiiwl  in  Reports  Uhi 
of  Engineers,  1872,  pages  5C8-57ap     ' -"—  .-.™.  ......     ™, 

ent  improvement  was  commeni'^l  " 


plate*!  removing  the  raft,  abov 
Bayou  Outlet,  on  the  right  bank., 
enlargement  of  which  diverted  >i 
ousiy  affected  navigation  of  th' 
priyect  was  enlarged  to  incia 
leaning  timber,  et£. ;  opening  ai 


■  d  1873,  pages  635-676.  Thepifl 
^72.  The  original  project  cout«i 
L'veport,  La.,  and  closing  Tool 

iilea  below  Slireveport,  thegrads 
a  quajitity  of  water  &om  audMi 
river  below.  SubeeQuently  ti 
removal  of  jams,  snags,  wrtmk 
I  eh.arging  the  channel  througli  tl 


falls  at  Alexandria.  La.;  deepening  the  channel  at  shoal  places;  ta 
closing  the  Sale  and  Mmiihy  Outlet,  oti  the  right  bank,  66  miles atw 
Shreveimrt;  in  order  to  improve  and  keep  navigation  open  trorn  Fi 
ton.  Ark.,  to  the  mouth  of  the  Atchafalaya;  also  to  protect  the  bu 
at  Aloxandriii  from  erosion  by  the  cun-ent  of  the  river;  and  to  lual 
a  thorough  and  comprehensive  survey  from  Fnlbut  to  the  mouth,  wi 
a  view  to  the  permanent  iinpi-ovement  of  the  river. 

The  appropriations  for  the  early  work,  from  1828  to  1852,  were 
follows : 


ImproriuK  iiiivii(Htlou  of  Rod  Klvi' 

IbImik  mill  ArknnivMi 

ArrMntcr  iliii'  M^l.  Burch  /or  -iirs 
lintiroriiiK  iiflvisHtlon  of  R<d  Rivi' 

Hum  <lf  ■IlI.njptlntilHI  of  ie2»  t'HI 

Hum  of  »2U.  IWIt 

[uiprarlug  iiiivlKBlInn  of  KM  Rivi- 


nilArhnnKw.bclosUI. 
in  fund.  Bud  lh«  furlLvc 


SS! 

ic  Ihe  removal  utulutruclii 

Ciiniitrui 

tliB  Brent  r«ft.»lS,0OO.  Mid 

KXrork 

athBniii«™infotatra.;ii' 

;s= 

Kw'iiti- 

H«..l.t, 

Dank  of  WnslilDgditi.  Ark.,  tu  Eleiirr  ».  Khravp.  Gtivmnncnt 
.r  removal  of  Rivat  mil,  and  Mtpeud.'d  bj  biio  for  that  pnr- 

i;r6(5«U-ofHi,pr«pTiall.«ia, 
ii»u(I..d 

An.o„„f 

*^ 

:::■::;:! 
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TiM  i^^iqnlationB  for  tbe  improTement  cofliineucod  in  1872  have 


Giartil  ohittt  nf  niipropriHtlan. 


ite.  i.un 

ibr.  a,un 
,  Ai|.u.ura 


— , — niv  Bupn. 

B«BVTili|  Uw  raft  Id  Ked^vcr,  LaullUi 

■wnorlDCtiicrait'ln  RhI  RiTarand  oliaing  Todm  Bajvn 

AllobBHit  mad*  AiibiuI  XT.  ISTT.  fDr  rliMlDit  Tiiiua  Uuvu 

Opaolny  BnlgatlOB  of  Had  Itinr  ibavii  aiuBvspvit,  I^^  noil  krcvlnE 

anae  nm  and  fne  fram  rafta.  aiid  for  pnipaaa  m  prgacTvIng  reaatln  oT 

UnllaSaCatM  MBpluyad  lu  tbat  work 

lUmaTlnf  nft  la  Bed  lUrer  and  eloainf  Tenet  Bursa 

Sammlng  anua  a&d  other otatnwUiaia  Itnra  RfdRiraT... 

KtawntunRu  Had  Ulm  aiid  doslDc  Tbdm  Bajan 

Bennlng  abatmottsai  fr^  Bfd  Klver 

ImpimlBk  ITpparBad  Bivtr,  Aikaoau.  IMm  f  oHoB  U  h««d  oT  lliB  nfi  ., 

fiauovlngaAtoBadBlvBTanilslmlagTimMlUrDn 

SaanlBf  •batrnelltau  fttoa  Bed  lUrar,  LonlaiaiiB,  bmlndlsK  GunatrBe- 

Mwtf««IwBt 

Im/nrtngvpfa  Red  RItst.  Arkanaai.  mm  Fnlton  ta  head  of  tlie  ntf.. 

BeaioTlot  Tan  hi  Bed  Biver  and  doateig  Toneii  Baymi 

Bamorfnc  oliatmettaDB  from  Red  Hirer,  Loolalana 

UmtlnolDf  InpcsTetDMit  Itvm  the  Atchalklna to  Fulton,  Ark.,  InrludlnK 

BaranWaCT.  TancaBwaii.and  tanllaveuie  town  of  Alexamlria  from 

ContlniitDa  iBprovemBBt  frum  tba  Atrhafalajia  to  Tiiltnii,  Ark. ;  not  ex- 
I  f wltntflll.WW  n*  renbnent  to  pruteot  the  liarbor  at  Aleiandrla  trom 
iMuunthj  Oiatamatat  ilrcri  aoteiewdlng  U.OM  la  doaa  the  out- 
1(4  knnm  aa  Hale  and  Honih  j  Canal :  the  mnalnder  to  be  applied  to 
iDtproTHBeBt  of  tha  Bi^n  Bbaimel  ul  tlieriTer 

CaoUDslBg  InpniTeDient  ftom  Fulton.  Ark.,  to  tha  AlchafaUya  SItot. 
IiOaiabu,  iBSladloK  aa^detloK  the  work  at  Alexandrlai  KKUOO.  or  oo 
mnok  thtnof  u  noosatvr,  to  ba  oaed  In  naklnia  (liiima(h  nnrvay  of 
the  rtrer  (Mm  Fulton  to  Qie  Atohablaya.  and  In  oemiiletlng  anrr^  of 
Bann  Pirara,  Lanblana 

CoDtlnalnit  ImprBTeman*  from  Fulton,  Ark  ..to  tha  AtahafUaja  Bl»r, 
IndDdlng  waplating  tha  work  at  At*unAtl>;  H,000,  or  ao  mavh 
(hereof  a*  nei-eaaary,  tn  bo  naed  unm  Cynnna  Bnou  ainl  tbe  Ukea  be- 
tween ShKvc|Kirt,  La..iuid  Jetrrrmn,  Tti.;  ud  ff.WXI.Dr  ■»  iDBCh 
tli.TBuf  as  neiT^iarv,  iiiniii  Jlnj-uu  BiiMliiial 

(^oiiph'tlon  or  aur^'i-y  fri™  Fiilton,  Ark.,  1»  llui  Atrhafulayii  Ulti-i 

(IJ.Waiubfluiiedin  thuwnrkBt  AlEuindri'a:|Sn.<HWti}be  a<u^.  In  dwp- 
riling  ami  widvulue  tlial  nortluii  koown  im  Lilllv  Itlvr.  Tnmi  ihr  tWo- 
|.iDiT;nl-uiT  to  Knui  Pulnt ;  and  |!>,W)u  tu  vlunlng  Ike  M>-  anil  Murphy 

Coriiilrtigu  if  lurvi-y  iVuia  Kuil'on..  Arfc-.t'ii'liie  AMiiirid*)U  iover- 

AESregaleof  ■ppropriali.mii.  187aioli(»:! 


The  amount  expended  t«  .luiie  30,  IS'JI,  iiiiilei"  tlie  jnoject  of  1872 
^as  *926,024.52  (including  outstiuiding  liabilities  ol'  «4yy.41)),  resulting 
**i  great  benefit  to  uavigation.  in  1872  tlie  iipi>ei'  river  was  closed  by 
^fce  great  raft,  extending  frotn  Caiolina  Bliifis,  Sd  niilea  nbove  Blii-eve- 
X^rt,  La.,  npstretiin  33  luilos,  to  witbiii  4  iniU's  of  tbe  Louisiana  and 
-Arkansas  State  line,  and  added  to  by  eacb  Hood.  A  channel  was 
^peiied  through  tbis  obstriictiuti  in  1^73,  and  operations  siiie^^,  aided 
V»y  the  action  of  tbe  cmrent,  have  secured  gi-enter  width  and  depth 
^■lirougbout  the  entire  rea^h,  with  a  clianiiel-way  iroiistantly  widening 
^nd  scouring,  until  at  tbe  ])re»ent  time  but  little  water  is  diverted  &om 
Vhe  river  proper  except  at  Hood  stages.  Moderate  estimates,  made  in 
4)i73,  showed  that  the  removal  of  tbis  obstruction  alone  lesulted  in  a 
^aviog  of  $150,000  annually  to  the  planting  interest  above  the  raft,  1h-- 
^fides  relieving,  to  a  great  extent,  not  less  than  25,000  acres  of  produc- 
tive Ittuds  from  overflow,  (lieport  Cliief  of  Kngiiiei-rs,  1873,  page  GC5.) 
'Xhe-work  of  removing  obstriicti<ins  from  the  diannel,  cloaring  the 
IjaulCH,  and  the  pionipt  breaking  of  all  jams  and  keeping  the  drift  in 
auotjon  during  high  staijeti  of  water  have  prevented  renewal  of  the  raft. 


T   OV   THE   CHIEF   OV    blNOINEEUit,  D.  S.  ASUT. 

Several  atte  its  were  matio  to  close  Toubb  Bayoa,  l>nt  no  work  h* 
been  done  »(  lat  outlet  ^inee  18S2,  when  tbe  <lam  under  cwDrtrBctioi 
was  destroi         Tho  bayou  is  ailing  up  gradually  with  drift,  aud  lU 

coiuicctii       r'itb  the  work  in  the  old  raft,  region  ih  causing  the  "Littl 

ver"  (beluiv  the  mouth  of  Tones  Bayou)  to  widen  aud  sconr,  the  edfo 
imviiig  Dceii  particularly  noticeable  within  the  last  three  yewa.  Tl 
rock  excavBtion  aud  dani  at  the  Fallw  of  Alexandria  were  completed! 
1885,  increasing  the  period  of  navigation  about  2  uonthH,  and  lu 
general  thing  permitting  boats  t«  pass  the  falls  the  year  round,  thouj 
passage  ia  somewhat  difflcult  at  extieme  low  stages  on  account  of  tl 
deflection  at  the  middle  of  the  cut.  The  dam  and  training  wall  S 
protecting  tbe  bank  at  Alexandria,  built  iu  ]884-'65,  a«cam))lii»bMl  tl 
purpose  for  which  intended,  and  it  is  plain  that  the  banks  uo  lonffl 
cave  within  their  influence.  Tbe  remitval  of  anags,  logs,  anil  wn>a 
from  the  channel  and  clearing  I'...  '  iks  for  the  general  improvemw 
of  the  river  were  not  begun  until  jr  t,  all  former  appropriations  hv 
ing  bccu  tor  the  removal  of  the  ra  ad  closing  Tones  Bayou,  bntsiiu 
1885  operations  have  cousi:«ted  ehii  of  thatclaHsof  work,  InManj 
i*<87,  circular  letters  were  sent  tfl  !<■    sons  interested  in  uavigalion  < 

ed  Kivor,  asking  information  r  ingnTecks,  their  )ocatiuti,aiDOni 

„i'  obstruction,  etc.     Five  lists  received,  giving  names  of  boat 

causes  of  loss,  and  specify!  th"  that  were  serious  obstructios 
Upon  comparison  it  was  foui  h  i  Itfty  years  197  steamboats  In 
been  lost  in  Bed  Kiver;  one  s  86  snagged,  21  bamed,  11  i 

stroyed  during  war,  4  explode  _  I  destroyed  by  collisions.    Alti 

tion  is  invited  to  the  foregoing  ah  t,  lenc*  of  the  fact  that  navigatl 
is  becoming  better  and  safer  oveiy  year,  for  during  the  last  two  y« 
steamboats  made  regular  trips  at  lower  stageis  tbiui  ever  known  befoi 
without  detention  or  serious  accident. 

The  removal  of  snags  aud  other  obstructions  should  be  continue 
however,  for  many  years.  In  the  old  raft  region,  both  above  and  t 
low  Shreveport,  sunken  logs  aud  stumps  are  scouring  loose  continiul 
and  aie  a  constant  source  of  danger  to  low-water  navigation.  Othfli 
thoroughly  wat«r  logged,  tbrm  bars,  impassable  at  low  stages.  T 
banks  of  the  upper  river,  for  hundreds  of  miles,  are  covered  with  ahea' 
growth  of  timber,  which  is  caving  and  sliding  into  the  river  contin 
ally,  and  during  high  stages  the  amount  of  drift  is  enormous.  In  f 
rati  region,  above  Shreveport,  jam.s  form  in  a  few  hours,  often  acres 
extent,  and  require  prompt  removal  before  the  water  falls.  Cavii 
banks  leave  dangerous  shore  snags  projecting  far  out  into  the  liT 
which  should  be  cut  after  every  rise  and  fall. 

As  stated  heretofore,  whatever  plan  may  be  adopted  for  the  penr 
nent  improvement  of  Eetl  Kiver,  or  even  if  tbe  work  of  giving  an  i 
snred  reasonable  navigation  to  Shreveport  and  beyond  be  delayed  I 
a  time,  there  are  certain  general  principles  to  be  followed,  if  only 
save  till  that  time  comes  what  has  been  gained,  or  to  prevent ' 
river  closing.  These  principles  are  stilted  iu  natural  sequence,  as  ^ 
lows: 

1.  The  systematic  clearing  of  the  banks  for  some  distance  back, 
beyond  the  limits  of  this  district.  It  is  cheaper  to  remove  the  sou 
of  dritt  tban  to  dispose  of  the  drift  itself;  aud  tbe  benefit  to  iiavii 
tion  is  immediate. 

2.  An  efficient  snag  boat  service  for  general  work,  patroling  the  riv 
preventing  jams,  removing  snags  and  logs  from  the  channel  and  ban) 
aud  dredgiug  tow-hea<Is  and  obstinate  shoals.     Here,  again,  the  bd 


APPENDIX  V — REPOKT  OP  CAPTAIK  WlIXABt).     1577 

ftt  ia  iminediat«.    A  permitDent  uppropriation  of  not  less  than  C2S,000 
'yearifl  needed  for  tliis  purpose. 

3.  Extending  the  scope  of  the  survey  to  embrace  the  vhole  TaOey. 
ibis  ia  neceasnry  t«  the  proper  study  of  this  river  and  Mbntaries,  and 
to  tarnish  all  the  information  required  to  decide  upon  a  system  ia  im- 
yrovement  and  to  locate  its  elemeatg. 

4.  Constraction  of  a  sabstantial  system  of  levees  to  restrain  the 
SKKtest  floods,  either  alone  or  in  co^janction  witli  the  riparian  States. 

6.  Closing  grndiially  every  oatlet  throogh  which  the  main  stream  ia 
depleted  at  various  stages  above  low  water. 

6.  Fixing  caving  baukt4  to  confine  the  main  stream  to  the  c|iannel  ' 
selected  for  it.  Ordinarily  flxiiig  caving  banks  shonld  precede  levee 
'tiuilding  and  closiag  outlets,  but  as  the  banks  are  reasonably  stable 
for  a  considerable  part  of  Red  River,  and  as  the  object  is  togetjm-' 
X'lvved  QavigutioD  without  unnecessary  delay,  revetment  is  placed  after 

7,  To  exercise  a  watitiful  care,  iVom  flrst  to  last,  to  prevent  iqjoir  to 
"tihe  regimeu  »f  the  river  by  cutnifs  or  ontlete,  and  to  keep  the  baUding 
of  bridges  within  reasonable  boiiiids. 

During  the  fiscal  year  ending  June  30, 1892,  operations  were  contin- 
ited  as  follows : 


Tlw  United  States  snag  boat  C.  W.  Howeli,  M.  B.  Lydon,  master, 
*Ueh  bad  been  employed  fttr  a  short  period  during  June  and  Jn^  in 
ttft  Cower  Ooadhita  and  Bhtek  rivers,  resumed  work  in  Bed  Biver  at 
^Moundzia.  t*.,  Jnly  19, 1891.  Subsequent  operations  of  that  boat  are 
B*T(n  in  detail,  as  follows: 

Jidy  19  to  Aogust  1  the  boat  worked  upstream  to  Shreveport.  re* 

ii^Tlng  all  obstruction  in  sight  and  all  that  could  be  reached  with  drag 

f^^n.    Dynamite  was  used  occasionally  fur  destroying  large  snags  in 

wiechaanel.    The  boat  remained  at  Shreveport  Sunday  and  Monday, 

'^Ugnst  2  and  3,  cleaning  boilers,  receiving  supplies,  and  undergoing 

**in«  repairs,  and  August  3  work  above  Shreveport  was  commenced, 

^a  continued  between  that  place  and  Qilmer,  La.,  46  miles  above,  an- 

^  August  9.    A  f  ise  at  that  time  set  considerable  drift  running,  and 

^«  boat  was  employed  August  10  in  clearing  a  jam  at  the  Shreveport 

'''^dge,  and  August  11  to  14  in  patroling  the  river  between  Shreveport 

^<td  the  Arkansas  State  line.    August  14  work  below  Shreveport  was 

^^Vomed  and  carried  down  stream  to  Barbin  Landing,  60  miles  above 

Hie  month  of  Atchafalaya.     September  1  to  November  2  the  boat  con- 

y^aned  removing  obstructions  &om  ttie  channel  of  the  lower  river  be- 

yW«en  Barbin  lading  and  Shreveport.    The  stages  of  the  river  were 

^^ar  extreme  low  water  throughout  this  period,  and  effective  work  was 

5M:Hie:  the  masters  and  pilots  engaged  in  navigation  at  the  time  express- 

^^g  their  approbation  by  written  testimonials  to  the  master  in  charge 

^T  the  Sowell.    Scarcity  of  fuel,  excessive  heat,  and  much  sickness 

^■tnoiigBt  the  crew  were  the  only  disadvantages  to  the  work.     Large 

^Widiers  of  obstructions  were  removed  at  the  following  places,  viz, 

^^lomida  Bend,  netu*  wreck  of  Oladiota,  at  wreck  of  Olide  No.  3,  near 

^Oyms  Perot  Landing,  Boyce  Bend,  Shortway,  Greening  Bend,  and 

^ear  Matilda  Taylor  Landing,  and  the  sweep  chain  was  dragged  over 

^n  croflsinga  where  there  was  less  depth  than  6  feet.    At  Shreveiiort  a 

^ew  eanTas  roof  was  pat  on  and  the  broken  balance  rudder  repaired, 
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'  tUe  boat  left  8hrevei>oi-t  and  woi-lcwl  betweea  that 
jr.avi-  »nu  n.nox  Point,  40^  inilcM  below,  until  Novi'mbtT  10.     In  comin;f 
aronud  the  bend  at  Knox  I'uint  on  the  lattw  dale  the  boat  Htruck  a,^ 
hidden  enag  and  knoclied  a  h<^>ie  ia  the  iron  bottom  about  uj  feetlotu 
by  6  iuche»«  wide.    The  le^k  was  bulkheaded,  and  the  boat  reflnmflil 
snagging  operations  next  day,  and  worked  back  upstream,  airiviue  iT 
Slireveport  tlie  morning  of  November  26.    The  piincipal  work  (Ton 
November  3  to  25  wan  in  the  "Little  River,"  below  the  mouth  otTmiM 
Bayou  to  Knox  Point,  where  all  bad  pliwrea  were  diagged  over  fto J 
times  with  the  sweep  chain;  each  time  about  as  many  logs  wewre 
moved,  and  great  numbere  loosened  and  came  to  the  surface  as  ti 
bottom  acoui-ed. 

November  26  to  2S  a  Kinall  sectional  dock  was  built  at  Shi'eveportio^ 
sunk  under  the  bottom  of  the  Hoitell,  and  November  2H  a  half  sheet  o^ 
iron  was  riveted  over  the  break.  After  completing  the  repairs^ 
Moicell  remained  at  Shievejiort until  Becembei'  8,  the  crew  Iia%Tiigl)(' 


employed  in  constructiug  a  je 
denectingthe channel  so  as  to 
across  both  draw  openings,  piu 
bridge  at  low  stages.    This  jetty 
lumber  and  brush,  ballasted  wit), 
completed  December?,  and  aj 
a»the  muster  of  the  Howell  U 
draw  December  26  (gauge  re 
12J  foot  poles.    From  Decembb. 
Slireveport  and  Campti,  124  m 
ary  ID  it  was  employed  above 
December  27  to  February  10,  tl 
Shrevej>ort  to  Fulton,  was  worhis 


the  bridge  for  the  purpossfll 
the  sand  bar  that  had  fbrmeflS 
steamboats  Irom  passing  tlfr  I 
pensive  structure  built  of  dd  r 
f  earth,  refnae  brick,  etc,* 
pve  temiwraiy  relief  at  kBi  , 
igs  while  passing  tbrongb  the 
[)  aud  ftmud  no  bottom  vilb 
le  boat  was  employed  betwi*ii  i 
a»cr  which  aud  until  Felia- 
"t.    During  the  latter  peri«^ 
tretch  of  theu]iper  liver,  t!M)| 
'annnrySttie  Hoirellvasovw^ 


taken  near  Carolina  Bluff,  33  miles  above  Shreveport,  by  the  snag  boat'i 
irni7«er,  and  the  latter  was  directed  to  continue  operations  up  to  HmI  1 
ofBaft.    TiieJ/»?re/i  being  better  adapted  to  heavy  work,  turuedbuct 
to  go  over  tlie  narrow  river  again,  as  the  water  had  fallen  about  3  feet 
to  a  most  fa^'orablc  stage  for  operations  in  that  reach.     On  the  way 
down  the  boat  removed  loose  stumps  and  cleared  out  a  badly  obstructed 
part  of  the  river  at  tlie  Dawn  Stiini])s.    At  Pandora  (the  head  of  navi- 
gation at  extreme  low  wnti-r)  7^  miles  above  Shreveiwrt,  the  river  vt» 
jaiumeil  comitlctcly  with  drift.    The  Jam  was  brokfin  January  11  and 
the  cntii-i-  day  was  spriit  iit  tUiit  ])lace  removing  wrack  heaps  from  tlie 
biittoiii.     Excessively  culd  m-atliiT,  with  snow  and  sleet,  prevented  any 
work  January  lU,  aw  it  «iis  iiiijii>>sible  to  handle  the  rigging,  and aa 
the  boat  wa.s  out  "f  liid  it  ran  diiwn  to  Shreveport  for  coal.     A  cat 
loud  of  cual  was  ileliM^rcil  i.ii  Ixianl  Juiiunry  13,  and  the  nest  day  the 
weather  nmderateii  Milli.iinlly  u.  i>crmit  cleuruig  the  decks  of  ice  and 
siKiw,  :tTi(l  at  afHiii  the  iiuai  li'ft  I'uv  tin-  iip]>er  river  tfl  resume  Opera- 
tinii-;.     l'"n.rii  SlinM-i'pnit  to  t'ar.iliiKi  liliitl'  tlie  river  was  worked  over 
fur  llieihiiil  liine,l>iLtaliuvi'  lin' i;iircr  plarc  tj>  Hcrvey  (.'anal.  21^  miles, 
nolliiiig  wn>  (luiii'.  as  tlie    n'.i;/"<r  hail  .just  passed  over  that  stretch, 
putting  it  ill  ;.'nod  (■(niilitioii  for  navigation,     .lauuary  21  the  IToireU 
overtook  llic  Urc/n'r  af  Hcrvcy  Canal  and  resumed  operations,  which 
were  carriL;il  up  to  FhIIoil,  Ark.,  February  o,  aud  owing  to  the  rapid 
fall  of  the  upjior  river  a  great  number  of  obstructions  were  exposed, 
and  eti'ective  and  hea\y  work  was  done.     Some  obstiiictioiis  wei'e  re- 
p'trted  in  the  channel  at  the  St.  Louts,  Iron  Mountain  and  Southern 
Hallway  Hiidge  at   Fulton,  but  owing  to  the  low  stage  of  water  the 
UotccU  was  unable  to  get  nearer  than  a  quarter  of  a  mile  of  that  stmc- 
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tore,  and  a  party  wsis  sent  by  skift*  t-o  reino\f  all  siuigs,  eti*.,  bjully  in 
the  way,  by  means  of  explosiven. 

Aft€r  completion  of  this  work,  the  boat  started  downstream,  doin^ 
sach  work  as  was  found  necessary  on  the  way.  The  phin  heretofore 
pnrsaed  of  depositing  logs  and  snags  in  the  deep  biMids  and  piling 
heavy  trees  on  the  caving  banks  has  proved  sac<*essful,  and  the  master 
of  the  Rotcell  reported  that  the  banks  were  caving  at  but  few  jdaces 
where  this  had  been  done.  The  boat  reached  Shreveport  February  10, 
where  the  crew  was  discharged,  and  the  boat  and  machinery  i)ut  in 
order  and  laid  up  at  the  fleet  in  Cross  Bayou,  as  it  was  not  deemed 
advisable  to  attempt  further  continuous  work,  owing  to  the  redue^^l 
bihiiice  for  the  general  inii>rovement  of  the  river,  and  because  tl»(» 

Eriod  at  which  high  water  might  be  expected  had  set  in.  The  HoirelL 
wever,  was  kept  in  reiidiness  to  be  sent  out  without  dehiy  to  ])atrol 
the  river  when  necessary  and  remove  any  formations  of  raft  that  miglit 
occur.  A  rise  of  the  upper  river  the  early  part  of  April  caused  heavy 
drift  to  run,  and  Saturday,  April  2,  information  was  receive^l  by  the 
master  of  the  Howell  th.at  the  river  was  jammed  at  Rush  Point,  3H 
miles  above  Slireveport.  A  small  crew  was  shipped  at  once,  and  on 
Monday,  April  4,  the  boat  left  Shreveport  for  Hush  Point,  clearing  the 
river  of  side  jams  and  other  obstructions  on  the  way  up.  Work  at  the 
jam  at  Bush  Point  was  commence<l  Ai)ril  7  and  completed  April  8,  and 
the  following  day  was  spent  in  going  over  the  reach  and  removing  logs 
and  stamps  as  they  scoured  loose  from  the  bottom,  after  which,  as  there 
^as  little  drift  running,  the  boat  returned  to  Shreveport.  Later  in 
the  month  of  April  the  boat  was  employed  in  Little  River  below  the 
Scopini  Cut-oflT,  and  the  work  done  is  reported  under  that  head.  A 
heavy  rise  set  in  the  early  part  of  May,  bringing  down  a  large  amount 
of  drifts  which  jammed  at  the  Shreveport  Bridge.  A  minimum  crew 
▼an  ship[)ed  on  the  Howell  May  5,  and  the  jam  was  removed,  after 
which  the  boat  lemaiued  below  the  bridge  until  the  morning  of  May  7, 
keeping  the  drift  in  motion  and  waiting  for  the  heavier  material  to  i)ass. 
By  the  7th  of  May  the  drift  almost  stopi>ed  running,  and  the  boat  left 
at  7  a.  m.  that  date  for  the  upper  river,  removing  obstructions  on  tlie 
^y,  and  reaehed  the  Sale  and  Murphy  Outlet  at  8  a.  m.,  May  10.  An 
examination  of  the  dam  at  that  place  was  made,  and  it  was  found  that 
^e  water  was  scouring  the  lower  end.  All  hands  were  ]nit  to  wtuk 
pJling  brush  ui>on  the  dam  to  protect  it  from  scour  and  weighting  it 
down  with  heavy  green  logs.  Having  completed  this  work  and  secured 
tkedam  from  further  damage,  the  boat  left  for  Shreveport  at  G  a.  m., 
^ay  lij  and  arrived  at  that  place  at  6  p.  m.  the  same  <lay,  where  the 
^w  was  discharged.  At  7  a.  m..  May  14,  word  was  received  that  the 
steamer  Rosa  Bland  was  caught  in  a  jam  at  Hervey  Canal,  and  the 
BoiceU  left  Shreveport  at  10:30  a.  m.,  and  arrived  at  the  jam  and  eom- 
flienced  towing  drift  iutc  the  current  Sunday  morning,  ]\Iay  15.  About 
Sp.  m.  that  date  one  rudder  coupling  broke  and  the  other  was  bent, 
and  in  attempting  to  remove  the  latter  it  dropped  into  the  ri^er.  After 
searching  nearly  all  night  it  was  rec*overed  and  a  new  eoui)ling  ma<le, 
and  the  work  of  towing  drift  was  resumed  at  (»  a.  ni.  the  following 
morning  and  the  st^^amer  Rotta  Bland  released  two  hours  later.  Tlie 
jam,  caused  by  cross  currents,  was  about  1  mile  in  length,  and  all  the 
drift  had  to  be  towed  1^  miles.  This  work  was  not  completed  until  the 
morning  of  May  17,  after  which  the  boat  continued  operations  u])  to 
the  Sale  and  Murphy  Canal,  and  returned  to  the  tieet  at  Shreveport  at 
noon  May  18. 
The  rise  continued  until  it  culminated  in  the  most  disastrous  flood 
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M  ever  visited  the  Red  River  Valley,  reaching  a  maximum  height  of 
i.7  feet  (m  the  Shreveport  gauge  May  28, 1  foot  above  the  high  water  of,  ^^ 
S90,  the  liighest  previously  re<»orded.    Ou May  15 the leveebroke neai^r^ 
larlaud.  Ark.,  and  subsequently  breaks  were  of  frequent  occurrem^e  all^^ 
iloug  the  river,  destroying  the  crops  and  lands,  washing  bnilding^  - — ^ 

iway,  and  driving  the  people  and  their  stock  to  the  hills  for  safety.   A ^^ 

the  solicitation  of  the  mayor  of  Shreveport,  and  under  the  authority  C:::^}/ 
the  Secretary  of  War,  the  snag  boat  HotcelLxuideT  command  of  Ml  ^^. 
Lydou,  and  the  Wagner,  under  command  of  P.  B.  Starr,  were  employ^^i<f' 
the  latter  part  of  May  and  early  part  of  June  in  saving  life,  and  iS^ 
good  service  in  the  reaches  above  and  below  Shreveport  at  a  minimii.Yo 
of  cost,  and  the  Shreveport  papers  and  the  people  along  the  river  ^^xe 
filled  with  praise  and  thanks  for  the  prompt  and  efficient  aid  rendere«f    gi4 
the  flood  sufferers  in  the  way  of  rescuing  life  and  saving  property  in  tbe 
overflowed  districts.  ^ 

On  June  15  word  was  received  from  the  Red  River  Line  that  a  large 
amount  of  drifb  had  jammed  at  Natchitoches  Bayou,  Lower  Bed  Bivar,    |'  ^ 
near  mouth  of  Black  River,  and  that  the  liver  was  impassable  for  steam- 
boats.   The  Iloicell  left  Shreveport  at  4  p.  m.  that'date,  arrived  at  flie 
jam  late  June  17,  and  workc^i  through  the  obstruction.    An  examinft- 
tion  was  nnide  the  following  morning,  and  it  was  found  that  the  only 
way  to  get  rid  of  the  drift  was  to  pull  it  through  the  bayou  to  the  lower 
outlet,  about  12  miles  above  the  mouth  of  Atchafalaya.    A  raftsmtfo- 
familiar  with  the  bayou  was  hired,  and  the  boat  ran  down  to  the  lowef 
mouth  and  came  up  through  the  bayou  to  the  foot  of  the  jam.    Worl^ 
was  commenced  June  19,  but  great  trouble  was  experienced  in  keejp^ 
the  drift  in  motion  after  it  was  started  downstream,  but  the  oj[)eratunK.  "^ 
finally  were  completed  and  the  drift  all  towed  out  June  22.    AAer  tb-^ 
jam  was  cleared  the  boat  returned  to  Shreveport,  reaching  that  phu^^ 
June  1^,  Avhere  it  was  laid  up  at  the  fleet  and  the  crew  diseliarged. 

The  following  is  a  summary  of  the  work  done  by  the  Howell  for  th-  ^ 
general  improvement  of  the  river  during  the  year: 

Snai^H  })ii11«mI i, 

Stumps  ])ulle(l 

Shore  Hiin^H  <'ut , 

LojjH  removed  from  chnnnel 8,  —     ^ 

JumH  rvinoved 


Side  jams  rt'iiiuvcHl 

Lcaiiiug  trees  nit - —    ^ 

Leaiiiui^  trers  t(»p])od ^ 

Har«l-cfiiy  points  lomovrd  with  oxplosives ,.  ^ 

Wrecks  rrmovt'd,  viz:  part  of  steamer  (ilith'  \o ;?,  sunk  1865,  below  Campti;  l^^ 
smnU  har^e  nt  Mercer  ].audiii>ir. 

Pr»)tecte<l  «lam  at  Sale  and  Murphy  Outh-t  by  piling  brush  and  heavy  g^reen  tr»^* 
on  slopes  to  prevent  scour. 

The  repairs  of  tlie  United  Stat^js  snag  boat  0.  G.  Wa^er  were  com- 
pleted at  Shrev«»[)ort  October  6,  1891,  but  as  it  wa«  impracticable  for 
the  boat  to  reach  the  Upper  Ouachitii  at  the  extreme  low  stages  then 
prevailing,  it  was  emplt)yed  t«nii)orarily  in  Ked  lUver,  under  command 
of  B.  S.  Lewis  and  (x.  W.  Aills,  both  efficient  Ked  Biver  steamboat 
men.    Details  of  the  work  done  are  given  below. 

The  boat  left  Shreveport  October  6  for  Lower  Red  River,  where  it 
was  employed  until  Januarys.  October  G-28,  operations  were  con- 
lined  to  the  stretch  known  as  the  "Little  River,''  below  Tones  Bayou, 
to  Knox  Point.  On  the  latter  date  the  boat  was  sent  to  continue  worli 
where  lett  off  by  the  Howell,  near  Grand  Bayou,  81  miles  below  Shreve 
port.    October  29-Ko  vember  18,  operations  extended  from  Grand  Bayo 
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D  to  Bates  Place,  38  miles  below  Shreveport,  where  the  Hotcell 
b,  and  Kovemb^  19,  the  Wagner  started  downstream.  Alex- 
ras  reiiched  N^ovember  26,  supplies  were  taken  aboard,  and  the 
tinned  operations  down  to  Oreole  Bend,  15  miles  below  Alex- 
nd  228  miles  below  Shreveport.  From  December  1  to  Jannary 
agner  worked  fix>m  Oreole  Bend  back  to  Shreveport  Until 
er  23  the  river  remained  at  a  low  stage,  but  on  that  date,  while 

in  Golconda  Bend,  130  miles  below  Shreveport,  heavy  rains 
msing  the  river  to  rise  7  feet  by  December  26,  and,  as  it  was 

that  the  rise  would  continue,  the  boat  started  for  Shreveport, 
g  leaning  timber  from  caving  banks  on  the  way,  and  towing 
ted  States  dredge  Lone  Star  from  Clydesdale,  opposite  Lotus 
:,  to  Shreveport,  a  distance  of  22  miles.  January  4  the  dredge 
I  boat  Brecie  were  towed  to  a  safe  mooring  place  in  Gross  Bayou, 
r  undergoing  some  minor  repairs,  cleaning  boilers,  and  receiv- 
tlies  and  fiiel  at  Shreveport,  the  Wagner  left  January  6,  to  assist 
^eU  in  the  upper  river,  where  it  was  employed  until  January  21. 
ms  commenced  January  8  at  Carolina  Blufif,  and  were  con- 
ip  to  Hervey  Canal,  where  work  was  suspended  January  21. 
t  returned  to  Shreveport  the  afternoon  of  January  22,  and  the 
g  day  it  was  put  in  order,  laid  up  at  the  fleet,  and  the  crew 
jed. 

>llowing  is  a  summary  of  the  work  done  by  the  Wa^er  October, 
to  January  21, 1892,  viz : 

led 799 

ailed 77 

g8  cut 461 

aved  from  channel 823 

removed 31 

nreefl  ent 525 

}ved  at  Alexandria  Landing 31 

removed :  Part  of  maohinery  of  steamer  HunUvilU  (sank  1873)  at  White 

the  exception  of  the  work  of  saving  life  during  the  flood  in 
i  June,  operations  with  the  Wagner  were  not  resumed  to  the 
be  fiscal  year. 

Tnited  States  hand-propelled  snag  boat  Harry  BrecJcj  W.  W. 
)verseer,  in  charge,  continued  the  work  of  clearing  the  banks, 
g  shore  snags,  etc.,  from  July  1  to  December  31, 1891,  as  fol- 

July  1  to  October  8,  work  was  carried  from  Posten  Bayou 
ream  to  Shreveport,  a  distance  of  53  miles;  caving  banks  were 
for  a  distance  of  30  feet  back  from  the  river,  the  trees  and  brush 
joints  were  cut,  and  all  leaning  timber  was  chopped  into  short 
to  prevent  future  obstructions.  The  water  was  at  a  low  sta^e 
'.he  greater  part  of  the  time,  and  all  stumps  and  shore  snags  in 
jre  removed.  Below  Fish  Place  to  Shreveport,  18  miles,  the  work 
hed  as  rapidly  as  possible,  in  order  to  take  advantage  of  the 
low  stage  of  water,  and  only  the  obstructions  ordinarily  under 
ere  removed,  leaving  the  upper  part  of  the  banks  to  be  cleared 
[•ds.  October  9-10,  the  boat  dropped  from  Shreveport  down  to 
tb  of  Tones  Bayou,  at  Scopini  Cut-off,  and  was  employed  in  the 
River,"  below  Knox  Point,  until  November  4.  As  the  top  banks 
stretch  were  cleared  in  1890,  rapid  progress  was  made.  After 
ing  work  in  the  "Little  River''  reach  operations  were  continued 
the  mouth  of  Loggy  Bayou,  65  miles  below  Shreveport,  which 
3hed  December  2.    December  3-17^  the  boat  was  cordeled  fi:om 
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the  niKUtli  of  Lofigy  Bayou  n|i  to  flic  HiiwiiShunps, 9  miles  above Slirm- 
port,  where  iu  ft  Htreteh  of  a  balf  nijle  109  HttmipK  were  roinoved  from 
tbo  ch»niie1.  Operations  were  eontiniietl  upstream  t«  BuekHan,I5 
miles  above  Sbreveport,  wbere  work  was  suspended  T>eoeiuber  -"J.  Tl« 
boat  was  dropi^ed  down  to  Shrevepiirt,  laid  nji,  and  tbe  crew  diH<'Jiarj,'«d. 
The  folliiwing  is  a  summary  of  the  work  done  by  tbe  JlrcikiJi  thtnux 
iitonths  ending  December  31, 1891 : 

SliiigB  pulled , I 

StauL|w  removed 3,(01 

Short- Biiaggremnveil - 10,177 

lieuiiii^  tccen  ru  t 7, 881 

Leonine  trees  ttippod fl 

Treea  girilleil m 

Bqaare  yards  brush  imd  willowa  uiit 10T,!IS 

Poijila  teiuovoil  witli  eiplosivfa j 

Tow-he ad«  removed  with  OKpIoaivea 1 

Wreeka  romuved :  Cylinder  tiinlwrft  oi  »,  '  J.  6.  FMAof  (auak  1806)  at  SAdj 

Grove,  12  iiiili-B  above  Uhroveport. 

November  30-Dec«inber  9,  ^      i  iuRpeotion  nf  the  river  at  Ihe 

followiug  localities,  viz:  Ga         I.  8hreveport,  La,,  at  and  near 

Alexaudi'ia,  and  the  "  Little        n  ft'  Sbreveport  to  Waterloo  Cut- 

off, 25  miles.    Ou  my  retuLo  -jo  iport,  December  %  1  directed 

that  tbe  ITnited  States  dredge  Lo  be  sent  ia  the  river  below, to' 

assist  in  removing  obstructions,  a  ike  advantage  of  the  low  stjt^ 

and  cut  olt'  false  points,  etc. 

The  dredge,  which  had  been  1  Shreveimrt,  received  suppliel 

and  shipped  a  crew  December  in  charge  of  Engineer  G.  Wj 

Phillips  started  downstream  to  c<  operations.    Tbe  boatreacbed' 

the  wreck  of  the  stcjimer  liichmomt  \r.i.Tik  1868}  at  De^il  Elbow,  U 
miles  below  Slu'eveport,  December  13.  Work  at  that  locality  was  Iw 
gun  the  following  day;  75  feet  of  the  wreck  were  removed  fromtheedge 
of  tlie  channel,  and  a  cut  310  feet  long  was  mat! e  through  the  bar  below, 
ranging  from  15  to  30  feet  in  widtli  and!  to8  feet  in  depth;  atterwhiclt 
a  cut  was  made  on  the  opposite  side  of  the  river230  feet  long  by  30  feet  ■ 
wide  and  i  feet  deep.  This  work  was  completed  the  morning  of  De- 
cember 22,  and  the  dredge  dropped  down  to  a  point  just  above  Long 
Branch,  21  miles  below  Sbreveport.  where  a  cut  350  feet  long,  25  fed 
wide,  and  6  feet  deep  was  completed  December  28.  The  next  day  a  oat ' 
wa^  commenced  at  a  point  opposite  Lotus  Landing,  22  miles  below' 
Sbreveport,  which  was  continued  for  a  distance  of  430  feet,  ranging 
from  15  to  23  feet  in  width  and  6  to  10  feet  in  depth.  Owing  to  a  ri» 
of  the  river,  the  crew  was  discharged  January  2, 1892,  and  the  dredge 
was  towed  back  t«  Sbreveport  the  next  day  by  the  snag  boat  Wagn$r. 

The  following  is  a  summary  of  the  work  done  by  the  dredge : 

Cable  yards  ormuteiiol  exciiviited  (spjiroximAto) T,  SBI 

Snags  pull'-d- I.  _ 

Stiiinpa  pulled 15' 

Shnre  Bna({B  cut ^i^ 

Logs  camovni  from  channel .       ff. 

Log  pile  renioved ..         l 

Wrecks  rnmovpd,  viz:  AHoiit  7.5  feet  of  stiiamcr  AieAmoHii  (sunk  1S6S)  at  edge  « 
flbnimol  at  Devil  Elbow. 

After  snspeusion  of  work  the  snug  boats  Wagaer  and  Breok  and  the 
dredge  Lone  Star  were  laid  up  in  Cross  Bayou,  at  Sbreveport,  La^  in 
charge  of  G.  W.  Phillips,  an  experienced  machinist  and  steamboat  engi- 
oecr,  who  hns  been  employed  on  the  huac  boats  in  Red  River  for  yeajra. 
and  who,  with  assistance  of  the  watchmen,  overhauled  the  boate  aoa 
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Diaebinery,  and  kept  the  plant  in  serviceable  condition  by  timely  re- 
pairs, painting,  cleaning,  pumping,  ete.  \Mien  not  in  scTvice  tlie  suag 
boat  Howell  was  laid  up  at  the  fleet  in  Cross  Bayou,  and  the  entire 
plaut  was  placed  under  the  8ui)ervisi<m  of  the  master,  M.  B.  Lyd<m. 

The  removal  of  obstructions  during  the  past  year  has  l)€en  of  great 
>eDefit  to  navigation,  snag  boats  having  worked  over  tlie  entire  river 
rom  Fulton  to  the  Atchafalaya.  Nearly  all  of  this  stretcli  was  gf»ne 
Ter  twice.  The  narrow  portions  below  Eush  Point  to  Shreveport  and 
•elow  Tones  Bayou  to  Knox  Point  were  worked  over  three  and  four 
iuies;  and  during  the  prolonged  season  of  low  water  last  summer  and 
all  the  entire  plant  available  was  empk)yed  in  removing  obstructions 
rom  the  channel  and  banks.  This  work  resulted  in  immediate  beneiit, 
Qdthe  smaller  steamboats  made  regular  trips  below  Shreveport  witli- 
ut  hindrance  during  the  period  of  extreme  low  water  (the  lowest  of 
ecord)  in  November  and  December. 

ALEXANDRIA. 

The  appropriation  for  improving  Red  River  by  act  of  Septembei-  10, 
890,  provided  that  **  815,000  shall  be  used  in  the  work  at  Alexan<lria." 
t  was  intended  to  apply  this  allotment  to  the  enlargement  of  theclian- 
lel  through  the  upper  falls  by  dre<lging,  and  to  protecting  the  bank  at 
Alexandria  from  abrasion  by  the  current  of  the  river.  Revetment  witli 
aattress  work,  or  stone  alone,  as  used  with  snccess  on  the  Mississippi, 
8  to  be  preferreil  to  any  other  kiud  of  shore  luotection,  but  the  prop- 
^Tty  owners  at  Alexandria  still  are  unwilling  to  give  any  part  of  the 
►ank  out-side  the  town  levee  to  be  graded  away,  which  would  liave  to  be 
lone  if  revetment  were  adopted,  to  give  an  easy  slope  and  prevent  its 
ilidiug  into  the  river,  and  their  estimates  of  the  compensation  to  be 
iftid  them  for  lan<l  damages  exceed  the  entire  amount  of  the  allotment, 
^this  account  it  has  been  advisable  to  put  off  the  work  as  long  as 
M88ible,  because  it  has  been  a  delicate  matter  to  decide  upon  a  bank 
;notection  other  than  revetment  that  shall  form  i)art  of  an  intelligent 
plan  for  the  permanent  improvement  of  the  stream.  Tiie  pioperty 
owners  state  that  they  will  be  satisfied  with  a  repetition  a  little  lower 
ioim  of  the  crib  dike  built  by  the  United  States  in  lS84-'85,  but  since 
examination  of  the  old  dam,  and  investigation  of  the  results  obtained, 
I  can  not  recommend  a  continuance  of  that  fonn  of  work.  The  crib 
like  and  training  wall  above  not  only  are  not  reqnired  for  improving 
Navigation  of  Red  River,  but  are  a  positive  injury  to  it,  scouring  the 
bottom  into  a  deep  hole  near  by  an<l  causing  shoals  below,  and  not 
flbrdiug  any  marked  protection  to  the  bank  above  mi<lstage.  Being 
'et  and  dry  at  intei^vals,  such  work  can  not  last  many  years,  and  its 
^air  would  be  at  least  50  i)er  cent  of  first  cost.  Piling  can  not  bo 
^  on  aecount  of  the  ro«*k  underlying  the  bottom  at  Alexandria. 
lie  division  engineer  advised  revetment,  either  bank  height  or  half- 
Uik  height,  letting  the  upper  bank  fall  in  on  the  slope.  ji3ither  form 
mid  require  gi'ading,  and  may  be  put  in  witli  or  without  mattress 
>rk.  There  is  no  stone  within  reasonable  distan<*e  of  Alexandria, 
cept  in  the  bottom  of  the  river,  and  it  would  have  to  be  brought  by 
il  and  delivered  on  the  bank  or  in  barges,  making  it  very  expensive, 
jbably  from  $2.50  to  $3  the  cubic  yard. 

[n  view  of  the  foregoing,  and  in  order  to  be  able  to  begin  the  work 
lered  by  Congress,  when  the  water  again  reaches  a  favorable  sttige, 
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the  lollowinf;;  project  was  suhiuitted  through  the  division  engineer 
March  1,  189ii,  viz: 

I  hiive  the  lioiior  to  suluuit  a  ])roject  for  expeudiuc  the  allotment  of  $15,000  fc:::;:) 
'*M'ork  at  Alexiiiulriii/'  ma<le  by  the  act  of  September  19, 1890,  with  three  hlneprin^:^ 
Print  A  ih  oom]iiliMl  from  HiirveVs  between  1^^  and  1891^  and  ahows  the  condition   ^ 
the  river  from  the  Up])or  Falln'to  Alexandria.     Print  B  is  t«ken  fh>ni  the  8ur%'ej8    n/ 
1890  and  1891,  with  HonudincH  changml  to  elevations  in  meters  above  Cairo  datn..i^. 
Blue  ])riut  C  f^iveH  Hcctions  uurinjj^  four  surveys  between  1874  and  1891.     I  am  nnal>]0 
to  lay  down  the  shore  lines  or  watt^r  surfaces* given  on  the  maps  of  1874  and  1878  for 
want  of  common  points.    The  notes  of  these  iMirlier  surveys  were  not  only  kept  reck' 
lessly,  but  show  erasures  and  alterations  without  explanations,  and  the  Alexandria 
front  was  evidently  sketched  in ;  but  from  the  best  information  I  could  obtain  at 
Alexandria,  I  believe  that  the  caving  between  Bayou  Rapides  and  Beauregard  street 
has  been  far  less  than  stated. 

Works  of  various  kinds  have  been  proposed  at  and  above  Alexandria,  and  tome 
have  been  carried  out  somewhat  as  proposed,  with  indifferent  success.  Most  of  the 
reports  upon  the  survevs,  projects,  and  works  are  given  in  the  reports  of  the  Chief 
of  Engineers,  as  follows:  1875,  page  902:  1880.  page  1342  (historical);  1883,  ptge 
li:^;  18KI.  page  1322;  18%,  page  11/7;  1886,  page  iSlO;  1887,  page  1444;  1889,  page 
1588;  1890,  page  1824,  and  1891,  page  1950. 

The  report  for  1880  givos  a  synopsis  of  plans  for  improving  navigation  at  the  fftUi. 
including  the  earliest  work  by  the  State,  State  Engineer  Hebert^  project  of  1^66, 
and  MaJ.  Howell's  report  upon  locks  and  movable  dams  in  1875.  Tne  last  contaioi 
an  estimate  of  $18,400  for  concrete  slab  revetment  possibly  required  on  the  Alexan- 
dria  fVout  below  the  Lower  Falls,  by  n*ason  of  the  change  of  current  caused  \fj 
Bailey's  Dam  (Mav,  1864).  Bailey's  map  was  made  from  De  Knssy's  snrvey  of  1869aiia 
1860,  and  shows  tne  same  error  of  about  800  feet  along  and  400  feet  across  the  chmocl 
in  the  first  half  mile  above  Alexandria.  De  Russy's  map  was  made  for  a  State  commia- 
sion,  and  some  work  was  done  at  the  lower  falls,  which  was  regarded  as  an  injury  ratber 
than  a  benefit.  Maj.  Benyaurd  submitted  an  estimate  of  $40,000  for  a  out  thiongk 
the  Upper  Falls  about  75  feet  wide,  to  give  4^  feet  at  a  stage  corresnoiiding  to  low. 
water  of  1874,  abtmt  2  feet  below  zero  of  the  present  gauge  at  Alexandria.  Ko  action 
was  taken  on  any  of  these  project-s  till  1882,  when  bids  were  received  for  a  modified 
cut  at  the  Upper  Falls,  at  $10.93  and  $3.45  the  cubic  yard,  and  a  contract  at  the  latttf 
price  made  with  E.  P.  Doherty,  of  New  Orleans,  who  hired  Rittenhonse  Moorei  of 
Mobile,  to  do  the  work.  The  work  was  ill  done  and  dragged  along  until  the  con- 
tract was  dosed  by  direction  of  the  Chief-  of  En^neors  November  25,  1885.  The 
amount  of  exravation  was  reported  as  7,630^  cubic  yards,  most  of  which  waB]||n^ 
into  the  stono  dikes  (m  the  right  bank  at  the  Lower  Falls,  to  close  a  channel  vliicli 
had  cut  through  the  bank  on  that  side  of  the  river.  The  channel  at  the  Upper  FaUi 
was  laid  out  with  a  ])end  about  the  axis  of  the  new  railroad  bridge,  and  was  left  iB 
a  raggod  shape  both  in  width  and  depth. 


Tho  art  of  .Tuly  5.  18Ri.  provided  $15,000  for  '*  revetment  to  prot<MJt  the  harbor »* 
Alexandria  from  damage  by  the  current  of  the  rivi*r,''  and  Maj.  Miller  submitted  • 
project  for  a  revetment  from  Mayou  Rapides  dowuKtream  3.000  "feot,  at  $5  the  linetf 
foot,  which  was  apju'oved  by  the  Chief  of  Engineers  July  26,  1884,  but  on  plaxming 
to  lay  out  the  work  the  oftin^r  in  charge  was  met  with  a  demand  of  $5,500  fromih^ 
riparian  ownei*s  for  the  amount  of  bank  that  would  have  to  be  grmled  away  for  th0 
revetment:  or,  in  other  words,  for  compensation  for  the  privilege  of  being  protected 
by  the  llniti^cl  States.     Capt.  Bergland,  finding  that  ''the  citizens  of  Alexondxi* 
were  anxious  that  Homcthing  should  be  done  for  the  protection  of  the  bank"  befon 
the  next  high  water,  submitted  as  a  makeshift  substitute  a  high  wing  dam  and  train- 
ing wall  about  5(H)  teet  long,  crest  about  10  feet  above  zero,  or,  say,  14  feet  above 
lowest  water.    This  work  was  begun  in  the  fall  of  18&4,  but  was  iuteiTupted  by  high 
water  and  not  finished  till  Dec^^mber,  1885,  costing  the  full  amount  of  the  allotment, 
though  shorter  than  planned. 

«•«  «  «  «  «  • 

If  there  were  funds  available  I  should  lay  gn*at  stress  on  holding  up  the  low-water 
slope  from  some  point  below  Alexandria  and  distributing  the  drop  in  the  water  8ar-> 
face  over  the  lower  falls  back  as  far  asposHible,  by  putting  in  anumlierof  sills  aeroes 
the  river  t^)  raise  the  bottom  to  about  8  fe^'t  depth  at  extreme  low  water.  At  prosent 
the  lower  falls  can  not  be  passed  by  u])Streani  boats  at  low  water,  except  by  lines  and 
capstan  power  to  help  the  engines. 

However,  as  the  Department  may  be  unwilling  to  invite  litigation,  I  submit  the 
following  substitute  for  revetment :  Pile  work  being  out  of  the  question,  and  the  crib 
dikes  very  exprnsive  as  well  as  objectionable,  I  propose  a  stone  dike  from  the  train- 
ing wall  to  the  foot  of  the  bank  at  Beaui-egard  sti'eet  on  the  line  AB  on  the  maps. 


\ 
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The  dike  to  be  4  leet  wide  at  the  top,  which  should  be  at  the  level  of  ^n/^e  zero,  sav 
4  Act  abore  the  lowest  stage.  The  dike  mnst  l>e  about  1,100  feet  lonff,  and  with 
natnnl  slopes  will  require  about  7,000  cubic  yardn.  This  dike  is  sii^^gestod  by  the 
nek  slong  shore  near  B,  which  is  at  zero,  and  behiud  which  the  bauk  docs  not  ap- 
pear to  hare  caved  at  all.  This  dike  is  intended  to  form  a  footing,  so  tbnt  if  the 
Mnk  ilidee  or  caves  it  will  not  wash  away,  but  gradually  assume  a  permanent  h1o])o, 
while  the  space  behind  the  dike  will  gradually  fill  by  deposit  in  time  of  lloo<l.  8])urs 
mty  be  run  out  from  the  bank  at  intervals  of  about  500  feet  to  hasten  the  lill.  This 
dike  will  not  cause  undue  scour,  but  tend  to  direct  an  even  flow  in  a  channel  ]>aral1el 
to  it,  somewhat  more  nearly  the  center  line  of  the  reach,  and  will  not  intorferc  with 
■oy  plans  that  may  be  adopted  hereafter  for  the  general  improvement  of  the  river. 

To  get  the  rock  for  this  dike  I  propose  to  improve  the  channel  at  the  upper  falls, 
not  by  increasing  the  section  unduly,  which  would  not  be  warranted  by  the  discharge 
at  extreme  low  water,  but  by  easing  the  approaches  at  each  end  of  the  cut,  as  shown 
br  the  lines  on  the  map  above  and  below  the  bridge.  At  present  the  channel  is 
Te^  ragged  and  di£Bcnlt  in  low  water,  especially  for  dowuRtream  boats.  When 
the  Alexandria  gauge  reads  minus  1  foot  the  fall  from  the  bridge  to  the  gauge  is  2.3 
ieet,  about  one-third  of  which  is'  at  the  passage  of  the  lower  falls,  so  that  down- 
itnam  boats,  in  avoiding  the  rocks  on  the  starboard  above  the  bridge,  Umd  to  flank 
ever  on  the  rocks  on  the  port  side,  and  before  the  pilot  can  straighten  they  are  car- 
Tied  over  towards  the  rocks  on  the  starboard  below  the  bridge. 

This  work  can  be  done  to  best  advantage  in  the  order  numbered  on  the  map. 
The  excavation  will  give  about  11,000  cubic  yanls,  which  should  be  deposited  as 
ADows:  (1)  In  the  aike  A  B;  (2)  on  the  line  of  the  old  dam  (found  December  4, 
U91,  and  supposed  to  be  one  of  Bailey's)  above  the  bridge,  to  compensate  somo- 
vhat for  the  excavation  and  hold  up  the  upper  pool;  (3)  in  the  gaps  between  the 
Ifift  bank  and  Bailey's  dam  and  the  breaks  in  the  dam;  (4)  in  ext^^nding  the  dike 
•a  the  right  bank  at  the  lower  falls,  as  indicated  on  the  map.  The  openuig  at  the 
lower  falls  should  be  included  also  by  cutting  off  about  50  f^et  fVom  the  channel 
Md  of  Bailey's  dam.  Lastly,  the  crib  dike  and  training  wall  should  be  filled  wher- 
ever needed  to  the  same  height  as  the  dike  A  H,  and  after  a  year  or  two  it  should 
he  eat  down  to  the  same  level  if  possible. 

I  examined  the  rock  at  the  upper  falls  during  the  extreme  low  stage  of  Dccemlier, 
UBl,  and  found  it  to  be  a  siliceous  marl  rather  than  stone.  The  bridge  contractors 
told  no  difllcultv  in  drilling  holes  9  fuet  deep  with  ordinary  jumper  drills,  and  I 
httHsTe  it  can  be  bored  even  more  easily  with  li  to  2  inch  ship-augers.  Medium 
mde  dynamite,  in  small  charges,  would  probably  be  the  best  to  break  the  rock  for 
indging,  which  could  be  determined  by  a  few  experimental  shots. 

The  £ed^  Loue  Star  has  been  fitted  with  steel-pointed  spuds  and  a  heavy  steel 
^  en  the  dipper,  for  which  steel  teeth  have  been  bought.  The  snag-boat  Florencey 
•i  coed  power  and  li^ht  draft,  can  be  used  for  towing,  and  the  only  plant  needed 
▼ill  be  scows  for  carrying  the  rock. 

Damp  scows  can  not  be  used  for  this  work  at  low  water,  so  that  it  will  be  necos- 
■ttyto  buy  or  build  flat  scows  for  the  pur])08e.  It  happens  that  the  Union  Bridge 
Company  has  at  Alexandria  a  number  of  scows  used  in  building  the  bridge  at  the 
&Qiy  which  are  for  sale  at  a  low  figure,  and  are  Just  suited  for  this  work.  The 
litieit  one,  doable  hulled,  80  by  12  by  3  feet,  hulls  10  feet  apart,  connected  by  four 
ttfyl2  inch  beams,  could  be  fitted  with  l)oiler,  hoisting  engine,  crane  and  grapple, 
■ad  iteam  drill  if  necessary,  and  used  to  hoist  the  large  rocks,  or  put  on  a  different 
^  from  that  worked  by  the  dredge. 

(estimate  the  cost  as  follows: 

Additional  plant  and  towing  the  dredge  Lone  Star  to  and  from  the  work $2, 500 

OSee  expenses,  mileafj^,  superintendence,  transportation,  and  survey 1, 500 

warating  and  depositing  11^000  cubic  yards 11,000 

Total 15,000 

TTie  work  should  begin  when  Red  River  ha«  fallen  to  10  feot  on  the  Alexandria 
^Djm,  with  the  probability  of  continuous  low  water,  say  between  -|-6  and  — 4  feet, 
•he drilling  and  boring  to  be  at  the  lowest  stage.  The  time  estimated  is  three  months 
If  not  interrupted  by  floods,  and  the  price  $1.36^  ilui  cubic  yard  in  the  dykes,  or  $1 
Um  yard  for  excavation,  as  against  the  contriict  price  of  $3.45  (or  actual  unknown 
iott),  plant  and  superintendence  not  inchuh^l. 

It  Will  be  n^ore  economical  to  do  the  work  by  hired  labor  and  purchase  in  open 
narket  than  by  contract,  both  because  I  believe  I  can  do  it  better  and  becuu8c  there 
an  be  no  charge  for  demurrage  if  the  work  should  be  stopped  by  intermittent  or 
ontinuod  high  water,  and,  finally,  because  the  work  can  be  laid  out  so  that  if  it 
lioold  be  found  to  coat  more  than  the  estimate  a  less  amount  can  be  dono,  while 
hatever  is  done  will  be  an  actual  ini]»rnvcincnt. 

'  '  *  •  •  •  • 
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The  fori'goiiig  projei:t  was  miidifled  by  the  diviniim  cugiiieec  aiMJiy 
proved,  as  t'oUows: 

Of^'Icb  of  tub  CHier  op  Emgikrkbs, 

IIkitei)  Statks  Armt, 

WaxhiiigUtn,  V.  C,  MariAIO.lSSL  < 

Captain  ;  Your  ictttuT  of  M»rflh  1,  1892,  Bubmilting  project  {or  the  expeuilitiii*  d 

the  ^16,000  ajipronriitted  by  tlie  river  and  horlior  act  npproved  Rnpterubcr  19,  IMM 

far  work  on  tlie  lied  River  at  Alirx&ndtia,  La.,  hue  been  roceivoil  at  t]iis  iiffiu,  viw 

tliQ  following  intlni'Honiont  of  the  division  engineer:  | 

"  Nkw  York,  Marx*  S,  im.  ' 

"KeBpcptfully  fonvanled  to  tbeCWef  of  Enginoors.  ' 

"  I  fear  that  the  prolougatinn  of  the  wing-dam  by  the  dike,  luorkcil  A  B,  t^ilt 

iinly  to  v.Tn  of  the  gauge,  will  nut  protect  the  bank  of  the  town  beliiud  It;  n 

rtteommciid  that  the  dike  A  B  be  oniitt«d,  and  thiit  tliebankbeprnteuted  by  ■  tM 

layer  of  stone  plared  directly  npon  it,  riBin^  to  at  lonat  half  stage,  ur  In  *  higU 

level  where  the  slope  of  the  bank  above  is  loM  itcepfhan  the  nntnral  slupanfflf 

stnoe.  ■' 

''  WtiArn  the  bnnk  alnpo  ii  neiiTly  na  nti  a  8tnn«  wiU  einnd,  the  thii-knem  nrtk 

Btoiic  nt  top  of  the  rovotment  should  bo  ist  2  feat.  i 

■'Tho  revetment  Kbonld  bogiu  behind  ■.«.    triag  ibun,  where  th«  liank  iiufi^,  ul 

(ixtcnd  na  far  townrda  B  as  funds  wit' |i-  i 

■' To  avoid  land  dumagea  grading  '     mntttcd.  j 

"Subject  to  thuBe  remarkB  the  pr  pravod."  J 

Tht>   project   na  modified  by   tlie  .w  niUtioiis  of  the  Division  Eagitwa  I 

iippcovcd. 

Very  respectfully,  your  ubodicnt  awn    it, 

Majt 

,  Divieton  Engineer,  SmB 

The  stages  of  the  river  have  prediided  ftny  work  under  this  pn^i*? 
to  the  end  of  the  fiscal  year,  iind  nothing  has  been  done  Iieyoud  cert^ 
necessary  rei>aira  of  the  United  States  dredge  Lnne  Slnri}t  Shrevejwrl 
loiliiiied  before  it  catibe  used  npon  this  work. 

LITTLE  RIVER  FROM  THK   BfJOI'im   CUT-OFF   TO   KNOX  POINT. 

The  appro|>riation  for  improving  Bed  River  by  act  of  September  iS 
ISIK),  provided  an  allotment  of  $:iO,000  for  "deepening  and  widenin] 
that  portion  of  tiie  river  kni)wn  a.s  Little  lliver,  from  the  Scopim 


tS(;()piniJ  Cutoff  to  Knox  Point."  This  stretch,  exti'tiding  from  TwiO 
iayou  down  to  Knox  Point,  Ijonisiaiia^  originally  was  21^  miles  b 
length,  but  was  shortened  about  4  miles  by  Watei'loo  Cutoff,  made  ii 


18S!I,  and  Yonng  Point  Out-otf,  made  in  1890;  the  distance  at  preseo 
between  Scopini  Cut-ott'  and  Knox  Point  being  17.6  miles. 

In  submitting  my  project  of  September  25,  18!)0,  for  the  expenditoT 
of  the  general  api>ropiiation  foi'  Hed  Elver,  I  referred  to  the  allotnww 
for  Little  Eiver  as  follows: 

Tliia  was  not  rccntnTiiend«(d  by  nii'.  mid  I  am  nt  a  losa  to  acconut  for  it.  I  bV 
just  been  thniii);)i  the  41  niilcs  of  lii'd  and  Little  rivers  lielow  Shreveport,  Li.,>H 
have  to  say  that  Little  Kivcr  is  (^■iieuilly  the  deepest  part  of  Hod  River  nowtM 
should  not  tie  widened  fur  the  pri'Monr.  ft  wonld  not  be  iin  economical  use  «(tfc 
fiindH  to  tie-in  cxtenaivn  op-rations  iu  this  part  nt  once,  but  rather  toworkintd 
tnittiintly  with  the  Hiiag  bouts  for  a  sc.iiuin.  It  in  tiett«r  to  wait'soinewbat  longwft 
tlic  cliwing  of  outlets,  as  ut  Wati-rhio  and  Ma)[uutu,  by  natural  fill,  and  to  Iwi 
'I'luir'N  Itiiyoii  Open  for  a  ye;ir  or  ho  lon^t^i'.     II'  :i  una;;  boal  in  s»-nt  over  the  line  H 

rise  :itiii  i;ill,  till'  IfoKhih  ivill  «roiir  mid  ilisrlosi'  othtr  loj;^  (hat  unn  lie  remond 
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reater  advantage  then  than  by  continuous  work.  It  is  this  moth'od  of  working  that 
as  made  so  great  an  increase  in  the  depth  of  Little  River.  The  cut  through  the 
V'at«>rloo  Neck  is  now  snffieientl]^  deep  and  wide,  and  the  old  river  outlet  is  tilled  up 
onsiderably  above  low  water,  with  only  a  narrow  ntream  that  a  man  can  jump  over, 
f  this  is  left  alone  till  next  flood  it  probably  will  l>e  filled  bank  high  and  give 
^onadation  to  the  State  levees  now  projecterl  across  it.  The  lower  end  is  tilling^ 
though  not  sorapidlyy  and  will  afford  a  good  place  for  depositin^^  Hna^s.  Again,  as 
to  widening,  if  we  begin  cattine  into  the  banks,  the  appropriation  will  not  be  large 
Miongh  to  pay  for  alleged  land  images.  (Referrin<;  to  <leiiiands  at  Alexandria.)  I 
ihonld  prefer  to  mattres»some  of  the  l>endH  to  tix  the  line  for  Red  River,  and  wait 
fornatnral  enlargement  in  the  reverse  points  below.  The  best  argument  for  delay, 
howeyer,  is  to  be  found  in  the  fact  that  the  New  Orleans  and  Shreveport  boats  have 
been  ranning  Little  River  on  regular  time  this  season  (1890)  with  2  feet  on  the 'gauge 
>t  Shreveport,  a  condition  unknown  before  to  any  of  the  pilots  whom  I  questioned 
when  inspecting  the  river  last  week.  It  is  my  o])inion  that  the  improvement  is  due 
nolonly  to  the  work  at  intervals  of  the  snag  boats  in  the  Little  River,  but  also  to  the 
concentration  of  discharKe  by  the  State  lev(;es;  which,  in  general,  held  out  against 
tbelavt  flood  and  scoured  the  bottom.  It  is  a  fact  that  the  Shreveport  gauge  regis- 
tered laHt  May  (1890)  the  highest  flood  known,  while  plantations  below,  overflowed 
informer  years  at  lower  stages,  were  above  flood  this  year.  More  water  came  down 
therirer  and  both  found  and  made  a  larger  channel.  With  this  experience  it  is 
probable  that  Tones  Bayou  can  be  effectively  closed  in  a  year  or  two  without  danger 
of  destruction. 

I  recommended  a  survey  aud  reconuoissance  of  the  Little  Eiver,  to 
connect  with  the  survey  of  Bed  River  and  to  recover  former  surveys,  if 
pojwible,  and  made  another  inspection  of  the  river  in  December,  1890, 
a<Jt'ompanied  by  Col.  C.  B.  Comstock,  Division  Engineer,  who  advised 
taking  as  many  sections  as  circumstances  would  permit  to  .accompany 
tlie  map.  On  March  8, 1892, 1  transmitte<l  to  the  Department,  through 
the  Division  Engineer,  a  map,  sections,  profile,  and  liydrograph  of  the 
stretch  of  Little  River,  with  the  following  recommendations  for  the  ex- 
penditure of  the  allotment,  viz : 

^irot  I  invite  attention  to  the  hydrograph  herewith.  This  is  made  up  like  that 
wbmitted  with  the  Cypress  liayou  report:  the  liinitM  of  high  aud  low  water  were 
«*^ni  by  connecting  the  elevations  of  such  poiuts  as  I  had  when  I  prepared  the 
nydrograph  of  Red  River  for  the  Annual  Report  (1801).  The  low- water  lines  above 
jhreveport  were  obtained  afterwards,  when  we  had  8urreed«»d  in  finding  benches  of 
^^.  Howell'a  survey,  and  by  searching  through  the  notebooks  of  later  date  below 
^hreveport,  those  of  1884  were  connected  with  the  main  line  of  precise  levels.  The 
DydroCTaph  shows  thnt  the  bottom  of  the  river  above  Shrevejiort  has  scoured  since 
the  raft  wa«  removed  ami  thrit  the  low-wat<ir  line  has  falh'U  s«*veral  feet.  It  indi- 
cates that  the  same  conditions  prevailed  below  ^^llreveport,  though  perhaps  in  a  less 
%We,and  that  the  gradual  intermittent  work  in  Little  Hivcr  hps  enabled  the  river 
^icour  the  bott^HU.  as  the  logs  have  been  reiuovc<l.  It  shows  also  by  the  drop  in  the 
*^^ttal  high-water  line  (obtained  by  leveling  to  high-water  marks  of  1890,  obtained, 
**t»ted  in  the  report  upon  Cypress  Bayou  survey,  by  coo]K*ration  of  plauters  liv- 
'Qgin  this  section)  below  the  limiting  line  above,  that  a  great  amount  ot  water  must 
*jve  escaped  into  the  Bayou  Pierre  Basin.  This  giv(»s  another  i)roof  of  the  wisdom 
'I  Waiting  somewhat  longer  before  closing  Tones  Bayou.  I  may  add  that  if  the 
^orkbeloiv  Soopini  Cut-off  is  carried  on  as  proposed,  it  may  turn  out  unnecessarv  to 
'^^  Tones  Bayou  at  all,  for  if  the  depth  of  the  main  river' is  increased  the  old  river 
■^yfiU  up  more  rapidly  by  reason  of  the  reduced  current. 

Taking  the  line  of  low  water  of  1884,  as  shown  on  the  hjnlrograph,  aud  making  a 
ejwionable  allowance  for  a  drop  at  least  e(|nal  to  tho  fallof  low  water  at  Shreveport 
clow  zt^ro,  about  half  a  meter,  1  have  drawn  a  line  tlirouj^h  the  corresponding 
oints  on  the  profiles,  which  is  sufll(!iently  near  to  the  probable  low  water  tlirough- 
at  the  whole  of  Little  River  for  a  base,  and  have  <lrawn  another,  parallel  to  and  2^^ 
vtejs  below  it,  for  the  working  line,  which  is  put  on  the  sections  also.  The  lower 
ne  intersects  the  bottom  line  of  the  chaniud  and  shows  where  work  is  moNt  needed, 
lese  points  are  put  on  the  map,  and  will  be  used  for  guidance  in  prosecuting  the 
)rk,  actual  soundings  showing  where  to  begin  to  i>est  advantage, 
following  the  practice  of  getting  tlie  best  results  witheconomj%  I  should  send  the 
ig  boats  over  the  line  at  a  mod«*rately  low  stage,  and  repeat  at  sliort  intervals  dur- 
( low  water;  and  at  certain  places,  as  at  8coj>iiii  ('ut-ott*,  and  at  others  where  the 
ttoiii  may  be  a  resisting  clay,  I  should  put  the  dredge  at  work  and  make  one  or 
re  cuts  about  2  meters  deep,  depositing  the  material  in  the  cut-off  bends,  as  in  Old 
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River  near  hir,  or  in  the  deep  holetf  in  the  main  river.    Raft  and  logs  may  be  put  in  the  .^ 
iiioiitliM  of  outU'ts  like  Tones  Hayou  ivith  advantage.    The  dredge  workii  anould  be-  — 

irui  at  tin*  pointtt  where  the  hottom  line  nhoWB  highest  and  should  continue  as  lon^ 

aHl'ouiitl  «l«*.Hira]>1o,  hut  the  Huag  boats  should  work  to  start  up  the  logs  only,  return — 
in;:  fnwn  tioio  to  lime  Avhen  couveniont  or  necossary.    Tiie  work  should  spread  ovez^. 
at  leaHt  two  HoaNoiifl  to  got  the  best  rosults,  aud  gauge  observations  should  be  madi 
at  tlie  1)ii;h  and  low- water  periods  to  note  change  in  the  high  and  low  water  lines. 

There  will  be  required  at  least  two  dump  scows  of  about  oO  cubic  yards  or  less  ca 
]>aeity.  which  will  eo.nt  about  $3,000  each  delivered  at  Shroveport,  as  estimated  fro: 
the  eoat  of  tliose  built  by  Capt.  Kingman  at  Simmesport.    These  should  be  charged  i 
part  to  the  general  ap]>ropriation  for  Red  River,  part  to  Little  River,   aud  part  t 
other  work.s  on  which  they  may  be  used.    The  cost  of  running  the  dredge  will  W- 
about  .'r7r>(i  the  niiuith.  and  of  the  towboat  about  $900  the  month,  with  about  "^ 
the  niontii  added  tor  insi>oet ion,  examination,  and  office  charges. 

After  the  work    Iiqk  been  carried  through  one  season  an  examination  should 
made  to  deci«le  u]»on  closing  Tones  Hayou,  either  wholly  to  form  part  of  the  8 
levc<>s.  or  with  low  sills.     Tlicro  arc  two  other  shoal  places  above  Scopini  Cut 
notably.  Chalk  lievel,  which  may  bo  helped  by  inexpensive  wing  dams,  sheet  pilL_ 
or  mat'treHR  cribs  filled  with  earth  in  sacks.    No  heavy  or  permanent  work  will  be  r- 
«inireil.  in  my  oi>inion;  at  least  none  should  be  proposed  at  present.     As  far  as  poQ 
ble,  no  ])ennancnt  work  Hhould  be  thought  of  till  the  auestion  of  the  general  impro~~ 
meni  of  Red  River  can  be  discussed  intelligently  by  tlie  aid  of  the  results  of  the 

v«-y.     My  present  opinion  is  that  revetment  should  play  the  principal  part  in       ^ 

]dan  for  ini)>rovin^  the  navigation  of  Red  River,  and  that  it  is  very  desirable  to  1^.^/^' 
the  river  to  tlie  lines  selected  for  it,  especially  in  the  raft,  region  above  and  be'^4>,^ 
iShreveport.  but  it  is  out  of  the  question  to  begin  any  such  work  in  the  Little  R£.Ter 
with  th<)  amount  allotted  for  that  part. 

f  «  ft  *  •  •  • 

It  is  to  be  regretted  thai  the  item  for  Little  River  was  put  into  the  last  river  and 
harhor  hill  witliout  the  recommendation  or  knowledge  of  the  Department,  not  only 
because  the  ap])ro])riation  was  contrary  to  law,  no  examination  or  survey  harlag 
l>een  made  for  the  work,  but  because  it  eml)arra88e8  the  district  engineer  as  well  as 
the  I)e]iartment  to  make  plans  under  conditions  prescribed  by  persons  unacquainted 
with  the  principles  of  river  improvement. 

The  forejjoiiig  recommendations  were  approved,  as  follows: 

Oefick  of  the  Ciiif.f  of  Encunkers, 

Unite i>  States  Army, 
IVashington,  Z>.  (\,  March  17,  J89S> 

r.\rTAiv:  Your  report  of  the  8tli  instant,  submitting^  project  for  application  c»» 
allotment  of  .fLN^ooO  for  work  in  Little  Uiver  eontained  m  the  item  of  appropri*ti<^^ 
tnr  iiinn'oviii'j:  Ked  liiver,  Louisiana  and  Arkansas,  from  Fulton  to  the  At-ehafalsy^ 
Kiver,  nimle  li\  river  and  harbor  art  approved  September  19,  1890,  was  duly  receivfr^ 
at  this  (.lUce  with  indorsement  of  the  Division  Engineer,  of  which  the  following  " 
a  cop}' : 

[First  indorsement.] 

U.  S.  Env.ineer  Office,  Southwest  Divisiok, 

Nctt>  York,  March  16, 189^- 

Respectfully  forwarded  to  the  Chief  of  Engineers. 

('apt.  AVillard's  proposal  to  carry  <m  snaj;ging  and  dredging  in  Little  RiTer 
reeoinniiiiiled  for  ap]»roval.  If  navigation  at  sharp  bends  is  very  difficult,  some' 
fiistance  can  bo  given  by  dredging  on  the  poiut>s. 

C.  B.  Com  stock. 

Col.  of  Engra.,  Bvt.  Brig.  Gen.,  U.  S,  A,,   

Division  Enginfitr"^  • 

The  proposal  as  to  snagging  and  dredging  in  Little  River  is  approved. 
By  coinniand  of  Brig.  Gen.  Casey: 

A'ery  respectfully,  your  obedient  servant, 

H.  M.  Adams, 
Major,  Corpn  of  En§iiatff^'^' 

Capt.   J.  II.  WiLLARl), 

Corps  of  ICnyincera. 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer,  Sontl^  ^^r» 
Division.) 
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Wbile  the  project  for  the  expoiulitiire  of  the  allotment  for  the  LIttIo 
liiver  was  in  abeyauce,  from  September,  18l>0,  until  ^finvli,  ISiL',  the 
suae  boats  HotceU,  Wafpicr,  and  Breck^  and  the  dre<l;ire  Lnuv  star 
worked  over  that  stretch  of  river  with  good  ettcHrt  under  the  appropri- 
ation for  the  geoeraliiuprovent  of  the  river,  and  the  details  of  their 
oiieratiou8  are  reported  uiuler  that  head. 

The  work  done  under  the  project  approved  March  17,  18l)!2,  was  as 
follows: 

April  11, 1892,  the  United  States  snag  boat  Howell,  M.  B.  Ly<l(»n 
master,  ran  down  to  Knox  Point  and  was  employed  for  three  days  in 
working  up  to  the  Scopini  Cut  off  at  mouth  of  Tones  Bayou,  bhnvin^^ 
o£fbard  clay  points  with  explosives,  cutting  h(»avy  timber  on  eavin  ■» 
banks,  and  removing  all  obstructions  in  siglit.  The  boat  returned  to 
Shreveport  the  night  of  April  13,  after  having  put  the  stretch  in  gon<l 
navigable  condition,  though  scouring  rapidly.  On  April  23,  word  was 
received  by  the  master  of  the //ojrWT  that  some  large  trees  had  caved 
into  the  river  at  Mercer  Place,  o  miles  below  Scopini  Cut-off,  caleliing 
drift  and  causing  the  opposite  bank  to  cave  rapidly,  endangering  the 
State  levee.  The  caved-in  trees  and  a  side  Jum  which  had  Io(lge<l 
thereon  were  removed  by  the  Ifoire// April  25,  and  on  the  way  back 
the  river  was  found  jammed  at  the  mouth  of  Tones  r>ayou.  Tiie  drift 
^as  cleared  away,  and  the  Uoicell  returned  to  Shreveport  Ai)ril  L*S. 

Continued  high  water  during  May  and  June  prevente<l  any  further 
ifork  to  the  end  of  the  fiscal  year,  and  operations  will  not  be  resumed 
until  the  stage  is  low  enough  to  permit  working  with  eeononiy  and 
^vantage.  Hie  flood  of  181)2  was  reported  by  a  planter  at  Knox  I  *oint, 
the  lower  limit  of  this  reach,  to  have  reached  its  highest  point  May  31 
(1  foot  above  the  high  water  of  1890). 

SHREVEPOKT   HARBOK. 

Since  the  removal  of  the  raft  by  which  the  volume  down  the  main 

'iver  has  been  increased,  the  lell  bank  opposite  Shreveport  has  gradu- 

^y  receded,  while  a  wide  batture  has  formed  along  the  <ity  front.    If 

^sures  are  not  taken  soon  to  check  this,  the  harbor  of  Shre\<'p<ut 

^  be  seriously  impaired,  and  the  cost  of  restoring  it  and  keeping 

jjavigation  reasonably  good  to  the  river  above  will  be  much  increased. 

The  whole  of  the  opposite  bank  should  be  revetted  for  a  distance  of  at 

'^t  2,«')00  feet,  for  if  the  bank  shoidd  cave  ba(;k  to  the  hi«;her  gnrund 

2IJ  which  the  levees  run,  it  would  be  practically  impossible  to  confine 

«e flood  waters  to  the  main  river,  but  they  would  es(!ai>e  Into  the  luw 

^Und  beyond  the  left  bank,  and  not  return  to  the  river  until  they  had 

^**ed  up  the  country  below  and  tbund  their  way  into  Lake  I>i.>ieriau 

*'^d  Loggy  Bayou.    This  would  mean  disaster  to  Shreve})ort  and  to 

I|^^  planters  of  Bossier  Parish,  and  probably  destruction  of  navigation 

^*^  Loggy  Bayou  upstream. 

os-^e  rise  and  fall  of  the  river  at  Shreveprut  is  iibout  1 1  nn'ters.  ttv  say 
/?  feet,  and  the  bank  line  needing  revetment  begins  some  2,L'0(»  ftet 
!!^^ve  the  railway  bridge,  and  includes  a  i>oeket  below  of  aiioui  .WM) 
^^^j  making  in  all  2,5(K)  feet,  more  (U'less,  to  be  giaded  jiml  |irotert4-d. 
^*iO  grading  can  be  done  with  punijis  used  for  washin;*  snaus,  ai:d  if 
.*^e  work  is  done  at  low  water  the  mattresses  can  be  built  of  stone.  j>nt. 
|7^  Without  the  use  of  special  plant.  Taking  a  sh»pe  of  1  on  .'i,  the  pro- 
^^tion  would  average  alxmt  1(K)  feet  in  width,  and  the  eo.-t,  iiicliKlint; 
S^^itingencies,  should  iu)t  exceed  ^iflO  the  running  f«'<»t,  oi-  say  ^I<),ti00 
^^  the  whole.    Under  favorable  conditions  it  is  probable  that  tius  cost 


1590     Ki:roKT  ok  tiik  ciiikf  of  engineers,  i^.  s.  akmy. 

<-aii  Ik*  n'du<*(Ml,  but  ns  simw  iiuisi  be  brr»iight  either  by  mil  or  riv 
tiNnn  a  considerable  distance,  it  is  not  t]ion|>;ht  safe  to  i-eiluee  the  e»' 
mate. 

The  floo<l  of  1802  surpassiMl  all  others  on  record  in  Bod  River,  rini^  i^ 
1  foot  above  the  HimkI  of  1S90  at  Siireveport.  An  immense  volnme  <> 
water  from  the  overflo\v(»d  lands  on  the  west  bank  above  was  cL  is- 

charjred  fi*oni  Gross  Bayou,  exeee<lin^  tiie  combined  discharge  of  Upfr^or 
Eed   River  and  Twelve  Mile  Bayou,  the  total  reaching  6,400  cn^-»i|. 
meters,  say  220,000  <*ubie  feet  per  second.    The  main  cnrrent  was  tL*  us 
forced  against  the  east  bank  and  caused  deep  caving  above  and  at  ^ho 
railway  bridge,  throwing  down  the  east  span  and  abutment  pier  of  tin* 
draw.    The  amount  of  caving  can  not  be  deteimiued  without  a  local 
survey  to  compare  the  new  shore  lines  with  those  of  1890,  but  it  is 
stated  to  have  ex<*eeded  100  feet  near  the  bridge. 

Some  of  the  work  proposed  in  the  last  report  maybe  done  daring 
the  next  low  water,  but  it  will  not  be  safe  to  re^duce  the  former  esti- 
mate for  the  whole,  and  it  is  therefore  repeated  in  the  general  estimates 
in  this  report. 

CLOSING  THE   SALE  AND  MyBPHY  OUTLET. 

Before  the  opening  of  a  channel  through  the  great  raft  above  Shrer^* 
port,  recourse  was  had  to  navigation  at  high  stnges  through  then"*^' 
menms  lakes  along  both  sides  of  the  river,  which  were  connected  wii^  "^ 
the  navigable  part  of  the  river  above  the  head  of  the  ratlt  by  bayous^^^ 
outlets,  some  of  which  were  natural  and  others  artifieiaL  As  the  ra^^ 
formed  upstream  the  lower  outlets  had  to  be  abandoned  for  newer  on< 


KivcT  into  Sinij)S()n  Lake,  on  the  right  bank,  55  miles  above  Shrev 
port,  by  i\  M.  Ileivey,  ])resid(^nt  of  a  company  chartered  by  the  Sia*  * 
of  liouisiana,  and  authorized  by  Joint  resohition  of  Congress,  approve*^ 
Febinarv  21.18(»1,  to  remove  the  J^ed  River  Raft  and  c^)llect  tolls  fO^ 
thirty  years  from  vessels  passing  through  that  portion  of  the  rive?*  • 
This  (mtlet,  however,  was  int(»nded  only  as  a  means  of  temi>orary  cou^' 
munication  wliilt!  woik  was  in  progress  in  the  main  river  below,  and  wf"«-  ^ 
little  used,  as  the  war  sto[)ped  all  shipments  of  cotton  and  caused  tl  »  ^ 
abandonment  of  the  i)roject  for  removing  the  raft.    Subsequently otlii-^\ 
canals  were  cut,  viz,  AIIkui  Canals  Nos.  1,  2,  and  3  (the  latter  usualB-  -> 
known  as  Stanton  Slough),  on  the  h'ft  bank,  and  Kountz  and  Sale  an  ^ 
iMurphy  Canals  on  the  right  bank.     Since  the  removal  of  the  raft  thef?^^ 
outlets  have  filled  u|)  gradually  with  drift  and  deposit  until  but  httl 
water  is  drawn  from  the  river  except  at  high  stages,  but  their  complete 
closure  will  cause  tli(*  riv(T  below  to  widen  and  scour,  and  incidental 
])rot(»ct  adjacent  lands  from  oNeiflow. 

J^^stimates  of  the  <*ost  of  closing  all  of  these  canals  were  called 
by  resolution  of  tin*  Senate  of  the  United  States  of  March  10,  1J^J>-^^^ 
and  were  submitted  by  the  oflicer  in  charge  April  4,  1882  (Report  Chi^^ 
of  Kngineers,  1882,  page  1/540),  but  no  action  was  taken  by  Congres  ^* 
for  their  closure  until  the  river  an<l  harbor  act  of  July  5,  1884,  whic 
])rovided  that  not  exceeding  *r),(i(M)of  the  appropriation  for  KedRive: 
should  be  applir'd  to  closing  Sale  and  Muri)hy  Cnnal. 

The  Sale  and  Murjdiy  Canal  is  the  ui)pennost  of  these  outlets  on  th 
west,  1  mile  above  the  head  of  the  old  rati,  6G4  miles  above  Shreve 
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port,  and  3  miles  below  the  ArkiiiisiiH  niul  LouiHiaiia  lino.  Of  the  allot- 
ment by  act  of  1884, 13,213  were  expended  by  hired  hibor  in  buihlin^ 
ft  (lam  at  the  mouth  of  the  ontlet,  which  was  (ioniniciiced  November  5, 
nod  completed  I>ecember  4, 1884.  This  dam  was  4<M)  feet  long,  10  feet 
ETown,  with- slopes  of  1  on  2,  and  was  built  to  a  height  of  2  feet  above 
bigh  water,  with  wing  levees  of  same  lieight  extending  GO  feet  fnmi 
»ch  end,  but  was  destroyed  by  the  first  liiMKl,  the  latter  part  of  De- 
cember, 1884. 

Noftirther  work  was  authorized  until  tlie  act  of  Sei>tember  19,  1890, 
rhich  directed  that  f  5,000  of  the  ai)propriation  for  iie<i  Eiver  jshould 
be  used  in  closing  the  outlet.  In  November,  1890,  a  preliminary  ex- 
UDinatiou  of  the  locality  was  made,  the  report  ui)on  which  is  contained 
in  my  last  annual  repoi-t  (Report  Chief  of  Engineers,  1891,  page  1953), 
but  it  was  decided  to  defer  the  work  of  construction  until  after  the 
winter  and  spring  floods  had  subsided  and  there  should  be  a  good 
Iffwpect  of  a  continued  season  of  dry  weatlier  and  low  water,  during 
which  to  give  the  structure  plenty  of  time  to  consolidate  and  resist 
inibswjncnt  high  water. 

Duriug  the  early  part  of  the  summer  of~1891  ()i)eration8  were  de- 
layed with  the  expectation  that  the  State  of  Louisiana  would  have 
evee  work  going  on  in  the  neighborli<M)d,  in  conjunction  with  which 
-his  work  might  be  let  with  greater  e<*(momy  and  advantage,  but,  learn- 
n|?  early  in  July  that  there  was  no  certainty  of  any  State  work  being 
lone,  it  was  not  deemed  advisable  to  defer  construction  longer,  and 
Wy  13,  1891,  a  project  wiis  subniittt^d  rec^ommending  tliat  bids  be 
teked,  by  circular  advertisement  for  fifteen  days,  for  closing  tlu*  outlet 
!)yaheavy  earthen  dam  with  wing  levees  at  the  point  selected  by  the 
Niminary  examination  of  1890.  This  project  was  approved  by  the 
Chief  of  Engineers  July  21.  The  work  wiis  well  advertised  August  1, 
by  circulars  posted  at  the  poht-oflice,  Vieksburg,  Miss.;  post-office  and 
wharf  at  Alexandria,  La.;  post-office^  wharf  boat,  Cotton  Exchange,  and 
Board  of  Trade  Shreveport,  La.  5  and  the  post-offices  at  Fulton,  Ark., 
^laiid,  Ark.,  Bright  Star,  Ark.,  Missionaiy,  La.,  ColLinsburg,  La., 
Wild  Lucia,  La.,  and  Jefferson,  Tex.  Forms  of  proposals  were  mailed 
to  seven  different  x)erson8,  but  only  two  bids  were  received,  viz: 

^^traciofpropoaah far  closing  Sale  ami  Murphy  Outlet^  lied  Jiiver,  Louisiana,  opened  at 
United  States  Emjintcr  Office,  Vicksburgf  MUs,j  at  1:2  o'clock  noonJuyinttlo,  1891. 


Approximate    qnantitieH  of   ciubauk-  f 
iiieiit.  I 


For  connortin": 


For  the  main  dam, ,  ,,.^.  L        wm     f-    I 
13.0U0cabic.  yanU.  ■  le^ee..  UCKJO.uLic  ^  ,^,^^^^j 


2  ^  J.  MartiD  anil  ^lieliael  Uuiit^. 

3  ^m.  Rolmni)  6c  S<mi 

^- J. Martin  and  Miciiacl  Hunt.. 


Price  j>er  i 
cnbie 
yard. 

Amount. 

l*riee  per 
cubic 
yard. 

Amount. 

! 
VenLfi.    1 

Cents. 

30 

3,-J50 

15 
U 

$1,800 
1,080 

$5. 7i»0 
4. 1K(0 


j.?H  datfMl  An^jit  6,  without  guaranty.    ()i)eued  and  returned  to  bidderu  unread,  in  arronlaneu 
^^  their  written  re«iaeat  an  tile,  and  par.  630,  A.  K.  18dl). 

tlie  bid  of  Martin  and  llnnt  was  accei^ted  August  2(),  and  contract 
^de  with  them  August  31,  approved  by  the  Chief  of  Engineers  Sep- 
''i^ber  20,  requiring  thai  operations  be  commenced  by  September  10 
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and  completed  by  November  M,  1891.  Work  was  be^m  by  the  con- 
traetors  iiiept  ember  2  and  completed  November  25.  The  main  dam, 
across  the  outlet,  wa>4  built  at  the  point  selected  for  it,  1,085  feet  back 
from  the  river,  and  in  200  feet  long,  10  feet  crown,  and  220  feet  maxi- 
mum width  at  base,  grade  2  feet  above  high  water  of  1800,  inside  slope 
1  on  4,  outside  sloi>e,  1  on  3,  and  contained  13,016  cubic  yards  of  em- 
banknu*nt.  The  connecting  wings,  or  extensions,  were  carried  on  the 
lower  side  300  feet  to  the  swamp,  and  on  the  upper  side  ^5  feet  to  the 
State  levee.  The  gnide,  crown,  and  slopes  of  the  extensions  were  the 
same  as  the  main  dam,  and  the  amount  of  embankment  in  botii  was 
5,(M)<»  cubic  yards.  Owing  to  the  nature  of  the  soil  it  was  found  essen- 
tial to  strengthen  the  dam  and  prevent  washing  by  building  a  mattress 
of  willow  poles,  woven  in  place  and  well  ballasted  with  sacks  of  earth, 
termiDating  at  bases  of  slopes  in  stout  willow  cribs;  also  to  protect  the 
ends  of  the  wings  by  pile  casements.  After  completing  the  dam  and 
extensions  the  whole  work  was  inclosed  by  a  barbed- wire  fence  to  pre- 
vent depredations  by  st^wk.  I  visited  the  outlet  November  27, 1891, 
and  ins]H'cte<l  and  received  the  woi'k  of  the  contractors,  and  found  it 
to  have  been  well  done  and  the  outlet  substantially  closed  under  the 
efficient  supervision  of  Assistant  Engineer  John  Ewens,  whose  report 
is  appended,  as  follows: 

ViCKSDURG,  MiflS.y  December  gS,  1891, 

Captain:  I  have  the  honor  to  submit  the  fonowing  report  on  the  work  of  bnild- 
iiig  (lam  closing  tlit^  Sale  and  Murpliy  Outlet : 

In  accordance  witli  your  onlers  a  preliminary  survey  of  the  outlet  was  made  h"^* 

me  Xovemlier  9,  1890,  the  result  of  which  survey  was  the  selection  of  a  site  for  th= 

dam,  1,085  feet  back  from  the  bank  of  the  Red  River  and  about  500  feet  back  of  tl^  * 
site  of  the  old  dam.    The  desirable  features  presented  by  this  site  were  as  foUows^ 

1.  Freedom  from  snukon  1o;;h  and  perishable  material  of  all  kinds. 

2.  It  was  the  minimnin  section. 

3.  The  iiunieiiHO  barrier  of  drift  found  in  front  of  it  (at  the  mouth)  would  afTo^'^ 
considerable  protect  ion  at  liigh-wat«r  ]>eriods. 

4.  The  cartli  near  it  was  the  best  in  the  vicinity. 

5.  It  would  never  be  .jeopardized  by  a  caving  bunk. 

The  calculations  made  for  tliis  .section,  which  was  200  feet  wide  with  a  maxima  »» 
fill  of  JJO  feet,  jj;ave  a  dam  ol"  the  following  dimensicms,  viz:  C-rown  10  feet  wide.  "•  ^ 
extend  2  feet  above  high-water  mark  (1890),  with  slojten  iunide  of  1  on  4,  outsiae  1 
on  :<.  with  ext«'nsioii  wiiiLj.sat  each  end  as  far  im  the  limit  of  the  appropriation  wonl^^ 
allow,  depending  ii])oi)  the  ])riecs  bid  for  earthwork.  The  plans  and  estimates  ha"^' 
ing  been  completed,  bids  for  ihe  work  were  o]>ened  August  15,  1891.  Messrs.  Mifc*^" 
tin  &  Hunt,  living  near  the  outlet,  being  the  lowest  bidders,  were  awarded  the  co'Pj 
tract  at  25  cents  the  cubic  yard  lor  earthwork  on  dam,  and  14  cents  tho  cubic  v»'*i!5 
for  earthwork  on  extensions,  extra  allowances  to  be  miule  for  haul  in  excess  of  $*^ 
feet,  and  for  all  ]>roteetion  work  that  might  be  retpiired. 

The  work  wtw  begun  September  2  and  completed  November  25,  1891.  The  C(f"«^' 
tractors  did  the  work  principally  with  their  own  plantation  hands  and  teams,  whi*-**! 
accounts  for  the  long  period  it  took  to  complete  it.  The  work  was  done  mainly  wi  "^^ 
scrapers,  although  wagons  wen*  used  for  a  few  days.  The  season  was  a  phenomem-  ^' 
one  for  good  weather  and  low  water,  and  this  and  the  fact  that  the  contractors  e^^j 
ployed  their  own  teams  and  labor  accounts  for  the  very  low  price  at  which  they  d  * 
the  work  without  loss. 

scription  of  the  d:un  as  completed:  Length,  200  feet;  c 

"on 
up 
lose 
main  dam.     Klevatitm  of  top  dam  and  extensions  above  Cairo  datum =234.15  feet 

The  protection  work  was  as  follows:  Tho  entire  surface  of  the  dam  was  cx>ven 
b^r  a  closely-woven  willow  mattress,  t-erminating  at  base  of  slows  in  stout  wiU<y 
cribs  4  feet  wide  by  5  fe4.'t  deep,  the  whole  ballasted  with  sacks  of  earth.    The  este 
sions  were  sodded  thoroughly  with  Bermuda  grass,  the  ends  terminating  in  ha^ 
pile  casements,  sunk  4  feet  in  the  ground  and  extending  15  feet  around  from  the  enc.' 
on  each  side.    The  entire  work  was  inclosed  by  a  barbed- wire  fence  with  o;^ — 
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potta.  to  prevent  deprodations  from  stock  and  travel  on  the  8lop«» :  gates  were  pro- 
videa  at  each  end,  and  on  lower  Ride  a  roadway  for  wagons  was  built.    On  the  npper 
tide  the  now  State  levee  connects  with  the  wmg  of  the  dam  and  affords  a  means  of 
gettins  npon  the  roadway  across  the  dam.    From  the  foregoing  it  will  be  seen  that 
tU  pmnta  for  stren^h,  permanenoy,  and  protection  of  the  dam  were  carefully  pro- 
Tided  for,  and  I  think  there  is  no  doubt  but  it  will  stand  the  effect  of  the  greatest 
flood  it  is  pofiaible  for  Red  River  to  precipitate  upon  it. 
Tba  following  is  a  tabulation  of  material  used  for  aud  final  cost  of  the  work : 

Total  amount  of  embankment  in  main  dam  (200  feet  long) cubic  yards. .  13, 016 

la  extension  wings  (525  feet  long) do 5,096 

Mattress  work  covering  dam square  feet . .  27, 769 

Cribbing  at  base  of  dam  (4  by  5feet) Imear  feet..        285 

Two  pile  casements  (8  by  15  by  76  feet) do 183 

Bitbed-wlre  fencing do 1,190 

COST  OP  WORK. 

hiBBminary  examination  of  site  in  November,  1890 $101.20 

Jhiiidam,  13.016  cubic  yards,  at  25  cents 3,254.00 

^tn  hanl  oi  part  of  materia  for  main  dam  in  excess  of  300  feet 46. 24 

^ctenston  wings,  5,096  cubic  vards,  at  14  cents 713. 44 

JUttress^  cribs,  casements,  and  fencing 339.99 

^iperrision,  vaveling  expenses,  mileage  of  o£Bcer  in  charge,  telogrunis,  etc . .  538. 10 

Total 4,992.97 

Xhe  low-water  discharge  of  Red  River  was  measured  at  Missionary,  La.,  2i  miles 
ACHivethe  Sale  and  Murphy  Canal,  November  21,  1891,  witli  the  fulluwiug  results: 

^idth  of  cross  section feet..      214.6 

^J^a  of  cross  section square  feet . .  2, 012. 1 

^iacharse  per  second cubic  foe t ..  2, 288. 0 

J^aan  vuocity  per  second feet . .  1. 137 

^^mter  snrfioce  above  Cairo  datum  plane do. . .      207. 456 

^  ^od  floats,  ran  as  close  to  bottom  of  river  as  possible,  were  used ;  float  path,  200 
«atst  long. 

These  measorements  indicate,  by  comparison  of  the  cross  sec^tion  of  the  outlet  with 
•'iat  of  Red  River  near  it,  that  this  outlet  carried  at  times  of  lii^h  water  nearly  two- 
J^irds  the  volume  of  Red  River;  i.  e.,  this  vast  pereenta^r  was  dcllccted  very  suddenly 
*rom  its  natural  course  into  this  outlet,  the  daniaf^ing  eft'ect  of  which  deflection  on 
"^iie  regimen  of  the  river  below  eannot  be  consiih^red  to(»  wniously. 

The  closing  of  the  outlet  will  Iks  of  incalculable  benefit  n(»t  only  to  navigation  but 
"^  the  people  on  upper  Red  River  as  well.  The  Louisiana  State  levee  board,  on  the 
•trength  of  this  work,  already  have  beg^n  a  fine  levee,  extiMnlinfj  from  npi)*^  wing 
^f  the  dam  to  the  local  levee,  a  distance  of  5,840  feet,  requiring  3tJ,800  cubic  yards  of 
^Hrth.  This  beginning  doubtless  will  result  in  a  permanent  system  of  levees  from 
^l^e  hills  in  Miller  County,  Ark.,  to  Shreveport,  La.,  a  tliini?  that  would  have 
^*«<ni  impossible  with  this  outlet  o]»en.  It  will  he  safe  for  nie  U)  remark  in  this  con- 
^^ction  that,  as  far  as  the  natural  action  of  the  water  of  the  peatest  flood  Red 
^iver  can  ever  possibly  precipitate  upon  it,  the  Sale  an<l  Mur])hy  Outlet  is  closed 
*o»ever. 

Very  respectfully,  your  obedient  servant, 

John  Ewexs, 

J88i8tant  Engineer, 
Capt.  J.  H.  WiLiJkRD, 

Corps  of  Engineers. 

,^  Under  date  of  April  8,  1892,  Mr.  Henry  B.  Bicliardson,  Chief  State 
^pingineer  of  Louisiana,  informed  nie  tluit  what  is  known  as  the  Barge- 
^^wn  Levee,  referred  to  in  th(»  closing  paragraph  of  Mr.Ewens's  report, 
*^ ad  jnst  been  completed  and  measured  for  final  payment;  that  it  ex- 
^-^*nded  from  the  Sale  andMuqdiy  Dam  up  to  a  junction  witb  previously 
^^ting  levees,  about  0,088  feet  in  length;  crown  6  fec^t  wide,  side  sloj)es 
^4  to  1,  grade  2  feet  above  high  water  of  1890  (same  as  Sale  and  Mur- 
X^ny  Dam);  and  contained  38,305  cubic  yards  of  earthwork  at  a  cost  of 
^7  cents  the  cubic  yard,  or  a  total  amount  of  $6,511,85. 

Doriug  the  x>eriod  of  high  water  since  the  closing  of  the  outlet,  it  is 
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repoiteil  that  the  river  hi»lc»\v  is  set^uring  rapidly,  beiug  especially  no- 
ticeable in  the  narrow  streteh  below  Rush  Point. 

On  May  10,  1S<)l>,  the  master  of  the  snag  boat  Hoicell  inspected  tlit 
<lain  and  found  the  liood  water  running  around  the  lower  wing,  scour- 
ing it  away.  The  crew  of  the  boat  cut  green  brush,  which  was  packed 
on  the  daili  and  weighted  with  heavy  green  logs,  to  stop  the  scoiu  and 
secure  the  dam  from  further  damage.  June  3, 1892,  Mr.  T.  J.  Martin 
reported  tlmt  the  tlood  of  this  year  reiiehed  its  highest  jjoint  at  the 
dam  on  May  27,  18  inches  above  the  high  water  of  1890,  the  hifjhest 
kno^vn  before,  but  that  neither  the  Sale  and  Murphy  Danu  nor  the  ue?f 
Bt-ate  levee  sustained  serious  damage  from  the  greatest  Hood  ever  known 
on  Ked  River. 

SURVEY  OF  RED  RIVER  FROM  FULTON,  ARKANSAS,  TO  ATOHAFALATA 

BIVER. 

This  survey  was  begun  in  1886,  under  an  allotment  of  825,000  pro- 
vided in  the  general  ai)propriati<m  for  inT|>roving  Red  River  by  act  of 
August  5,  188(>.  Operations  were  suspended  in  Slarch,  1887,  when  tlie 
funds  were  exhausted,  field  work  having  been  carried  fi-om  Fidton, 
Ark.,  down  to  Caspiana,  La.,  44  miles  below  Shrt^veport.  An  appro- 
priation of  $36,<)00  was  made  by  act  of  August  11, 18S8,  and  operations 
were  resunu»d  in  February,  1889,  an<l  a  line  of  precise  level  was  ruu 
along  the  railroad  from  the  Coast  and  (Tcodetic  Survey  bench  at  DeltftJ 
La.,  to  Shrevei)ort,  La.,  connecting  the  survey  with  that  of  the*  }l\m^ 
sippi;  the  survey  from  Fulton  to  Shreveport  was  gone  over,  and  i>er- 
nianent  bench  marks  and  triangulatiim  monuments  were  set.  Fi'Oin 
Shrevei)ort  pre(*ise  levels  and  tertiary  triangulation  were  carritnl  down- 
stream to  Grand  Bend,  near  Alexan<lria,  La.,  4(K)  miles  below  Fulton; 
benches  and  monumcMits  were  pla<*ed  at  points  selexjted  for  seconiliry 
triangulation,  and  a  close  toi)ograi»hic  and  hydrographic  survey  >va5* 
made  on  the  way.  Field  work  was  sus]>endcd  at  Grand  Bend  the  mid- 
dle of  February,  18J)0,  on  ac<'ount  of  the  small  balance  then  availably, 
after  which  a  small  force  was  retained  in  the  office  to  work  up  tin' 
notes.  The  act  of  Sc^ptember  19,  1890,  provided  $28,000  for  continuing 
the  survey,  but  with  the  excei)tion  of  sediment  and  discharge  obsen'4- 
tions  between  Shr(.'vei)ort  and  Alexandria  and  level  connections  with 
high- water  marks,  field  work  was  not  resumed  until  the  early  part  of 
October,  1891,  but  work  oji  the  mai)s  and  notes  was  continued  at  the 
office.  On  a<'Count  of  the  difficulties  in  securing  skilled  men  for  the 
grade  of  work  required,  and  owing  to  the  late  date  at  which  the  appi^ 
j)riation  of  1890  became  available,  it  was  deemed  advisiible  to  defer 
lield  work  below  Grand  Bend  until  the  following  sciison,  and  this  di*ci' 
sion  proved  fortunate,  as  Ked  River  was  visit^  by  heavy  rahis  a"|l 
kept  at  stages  too  high  to  i)ermit  continuous  work  in  the  field  until 
late  the  foHowing  summer,  and  the  h>ss  in  organizing  and  break- 
ing up  parties  at  intervals,  or  in  working  under  great  disadvantairt'S 
was  avoided.  The  sickly  scjison  having  ]>assed,  Held  work  was  resuiH*?^ 
early  in  October,  1891,  at  Grand  Bend,  10  miles  below  Alexandria^  tu"^ 
was  com])leted  in  Fehniary,  1892.  The  i»recise  level  line  was  closed  on 
Coast  and  Geodetic  Survey  bench  XLV  at  Smithland,  La.,  comideting 
a  line  054  kilometers  long,  and  giving  a  difllerence  between  the  eleva- 
tions obtained  by  the  two  surveys  of  only  0.0210  meter.  Tertiary  tri- 
angulaticm  was  carried  down  to  and  connected  with  the  Coast  and  Geo- 
detic Survey  base  at  Lum  Point,  Louisiana.  Topography  was  closed  at 
the  Mississippi  Kivcr  Commission  monument  near  mouth  of  Eed  Kiver. 
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8asj[>en8iou  of  field  work  the  quarter  boats  were  moveil  to  Barbre 
\igj  near  the  mouth  of  Eed  Kiver.  and  laid  up,  and  a  small  force 
(tained  at  the  office  and  employed  in  computing,  tabulating,  and 
Dg  the  results  of  the  survey,  but  as  it  has  been  impnictic^le  to 
3te  the  tabulations,  their  publication  will  have  to  be  deferred 
lext  year. 

approved  project  for  the  survey  of  Eed  River  contemplated  ter- 
ind  secondary  triangulation  between  Fulton  and  the  Atchafalaya, 
B  levels,  permanent  bench  marks,  gauges,  and  the  preparation  of 
for  issue;  the  whole  to  be  a  thorough  and  comprehensive  survey 
view  to  the  permanent  improvement  of  the  river.  It  is  estimated 
le  cost  of  completing  the  survey  upon  a  scale  proportional  to  the 
:ance  of  the  stream  will  be  $97,000,  to  be  applied  as  follows: 

I  kilometers  (500  miles)  secondary  triangulation  from  Atchafalaya 

'  to  Fulton,  Ark.,  at  $75  per  kilometer $60, 00() 

land  transvalley  sections  at8  stations 8.001) 

id  low  water  discharge  and  sediment  ohservatioiis  and  gauges 6, 000 

lation  and  projection  of  maps 5, 000 

of  maps  (^100  sheets  each),  scale  1-10000 15, 000 

I  and  outnt,  qnarter-boats,  hire  of  launch,  skiffs,  contingencies,  and 

expenses 3,000 

btal 97,000 

report  of  Assistant  Engineer  11.  M.  Marshall,  under  whose  eiti 
Jui)ervision  the  surv'^ey  work  has  been  conducted,  is  appended 


* 


report  of  mr.  h.  m.  marshall,  asslii^tant  engineer. 

United  States  Engineer  Office, 

Vicksburgf  MisH,^  Jmte  /,  1892, 

UN :  I  have  the  honor  to  submit  the  following  report  of  operations  on  Ked 
irvey  during  the  current  fiscal  year : 

arge  measurements  were  continued  through  July  and  August,  the  discharge 
iken  at  Alexandria,  La.,  except  dnriug  ten  days,  when  the  party  was  trims. 
0  mouth  of  Black  River.  The  regular  Hold  party  was  brought*  together  at 
Iria  the  first  week  in  October,  and  began  work  at  (irand  Bend  on  the  7tli. 
uitinued  without  intermission  to  February  4,  wheu  tlie  party  was  broken  uj* ; 
stant  with  an  observer  and  a  small  party  of  laborers  being  retained  to  exam- 
triangulation  through  the  timbered  region  between  liarbiii  Landing,  on  Red 
.nd  Black  Hawk  Landiug,  on  MissisHippi  River.  More  extended  relorence  to 
tmination  will  appear  later.  Triangulation  was  carried  from  the  last  base 
at  Grand  Bend,  to  the  U.  S.  Coast  and  Geodetic  Survey  base  at  Lum  Point, 
diate  base  lines  being  measured  at  proper  intervals  between,  and  connection 
itJti  U.  8.  Coast  and  Geodetic  Survey  station  **  Pullcn''  at  Black  Hawk  Land- 
be  base  at  Lum  Point,  measured  twice  by  Coast  and  Geodetic  Survey  in  1880, 
meter  contact  slide  rods,  was  measured  by  means  of  Red  River  survey  base 
us.  Field  reduction  of  these  measurments  shows  so  close  agreement  with 
tments  of  Coast  and  Geodetic  Survey  base  at  Delta,  made  in  1to9,  that  it  was 
ned  needful  to  remeasure  that  base. 

(e  levels  were  continued  from  Red  River  survey  P.  B.  M.  No.  76  along  the  river 
the  head  of  the  lower  river  swamp  country  at  Barbin  Landing,  thence  the  line 
Avoyelles  Prairie,  ran  along  the  bank  of  Bayou  Des  Glaizes,  crossed  Atch- 
River  at  Simmesport,  and  ended  on  Coast  and  Geodetic  Survey  P.  B.  M.  XLV, 
iland,  on  the  MississippiiRiver.  The  difference  of  closure  of  the  entire  loop, 
ud,  Delta,  Shreveport,  Grand  Bend,  and  back  to  Sniithland,  was +0.021(3 
The  length  of  the  portion  Smithland  to  Delta,  run  by  Coast  and  Geodetic 
is  unknown;  the  remaining  portion  was  (>5'1  kilometers,  uieasureil  along  the 
the  levels.  From  Barbin  Landing  duplicate  wye  levels  were  run  along  the 
nk  to  heaii  of  Bayou  Cocodrit^,  and  thence  to  Mississi])pi  River  Comuiission 
^  at  Black  Hawk  Landing ;  the  distance  run  being  about  75  kilometers  and 
5rence  of  closure  — 0.05  meter. 

nraphy  was  taken  by  transit  and  stadia,  covering  both  banks  as  heretofore, 
ar  attention  being  given  to  the  feature — ^present  and  future  levees. 
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HydiograpJiio 
ceadtne.  u)^  tin 


Ds,  cliannel  Boaniliiig,  g| 


0  measureuieot  itousiBted  of  c] 
leadttiKi  "au^  tiiiTBTit  meter  ubaervationa. 

Work  in  the  oMr>e  has  proteased  quite  rapidly,  but  as  it  n-itDDot  poasfblo  to  M 
late  all  reaiiltB  in  time  fur  tbe  report  this  year,  it  vraa  delcrmiiicd  tu  wait  and  ■ 
pnblioation  of  all  at  once,  rather  tbnn  srattei  the  inronuatiuii  thron^h  repOTH 
Mverul  years.  Map  aheeta  are  complete  above  Sbreveport,  cxi'ept  two  wturhS 
not  the  coDveDtinuul  si^a.  Below  Sbreveport  aevenlfien  ahoetx  are  ontlibed,  aal 
these  the  printing  devii^ca  for  pnttiag  on  the  aigna  will  lie  used-  Cotupsriu 
bauha,  rhuDnel.  nnd  crotw  soetioua  Iiy  means  of  profllea  from  the  present  aud  M 
oils  snrveyH  ua  fai'  bock  as  18T2,  is  iu  coime  of  proparntion. 

A  coQHido ruble  naiabei   of  high-water   marks  ft-om  Shreveport   t 
Atcbnfalaya  River  has  been  referred  to  Ciiiro  datum,  while  bnt  little  infbrni 
baa  been  gathered  coDcemiug  low-water  elevatioua,  tbut  little  lieiiiK  obtained  i*  1 
ground  work  of  the  survey  progreaaed.     The  bencli  marks  now  eutaldished  aloa,^ 
eutire  river  render  it  for  the  first  tiiuu  poasilila  to  trace  tbe  low  waUit,  ita  slop^ 
bow  it  ia  affected. 

High  and  lowgange  reailinES,  and  discharge 
aticuly  taken,  will  reveal  the  cause  '  '  '' 
remedy. 

Prom  the  head  of  Atchafalaya  Rivoi 
marked  by  monuments  i|i:iit«  compreh' 
oQghly  checked.  Above  Slireveport  it 
angulation  and  preoUe  levels,  the  la 
accurate  wyo  levels  carefully  cbeoked. 


threveport  the  survuy  is  acmrato,  j 
I,  and,  except  the  hydrography,  ia 
good  as  can  bu  without  a  s^tcm  a 
leticieDoy  being  in  part  atoned  11 

for  aecoudary  trinngiilatiou  snffen  j) 
111  remain  for  ■ 


iflcation;  but  the  work  aocompliahei  ,  ._ 

years  to  come,  and  afford  a  correct  basis  on  which  to  prujvct  a  completr 
unprovemcnt. 

Very  respectfully,  youi  obodiiiut  servant, 


'1 


ESTIMATES. 

Plant. 

Fl.itboat  with  ateam  power  and  crane  or  abe.irs,  cabin,  and  outfit ., 

Pilit-driviir  witli  Rtcain  hnmiiuT  and  jet 

Small  towboat  and  ttndt>r,  alcd  liiitl 

Skiffs,  rigging,  toola,  etc 

Scrvkv  of  plant. 

Expenses  of  snag  and  to  wheats 

Eipfnees  of  dredfie 

Expenses  of  chopping  parties 

Cure  of  plant. 

Wages,  subaiHtencc,  and  supplies  for  licet 

Regular  and  extraordinary  lepairB 

ConilructioH. 

Repairing  and  enlarging  the  State  levees  liy  Joining  with  the  State  pngi> 
nerrs  and  levee  iHiards  for  tbe  purpose  of  ■•ontiniti;;  the  waters  nf  tbe  Hed 
Itiver  to  Ibu  ailnplcd  cliannel,  thereby  improving  and  giving  ease  and 
safety  to  tlie  navigation  of  the  river,  cubic  yards  estimated  as  follows : 

Caddo  district  above  Shrevoport 50,000 

Caddo  district  below  Slireveport 270,000 

Dossier  district  below  Shr.'veiiort 300. 000 

Bossier  district  above  Shreveport 30,  OOO 

Rapidca  district  Itom  Alexandria  to  Avoyelles  Prairie 140,000 

Total  cubic  yards,  at  20  cent* 790,000 

Revetment  at  Sbreveport . ■ . .,-, 
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CloHnf  omiUU. 

'  and  Bed  Bayon $4,000 

iwood  Bayou 7,000 

deBmyoa 4.000 

Bayou 20*000 

ftw  Bayou 6,000 

ing  impounded  water  firom  Choctaw  Bayou  by  caual  to  Bayou  des 

iaea,  or  otherwise 10,000 

^Uahing  gauges  and  pay  of  observers 1, 500 

ing  and  monuments 1,000 

leting  survey  of  Red  Biver  according  to  approved  project,  including 
ngulation,  transvalley  sections,  borings,  and  publication  of  maps  on 

scale : 97,000 

surreys  and  examinations  of  caving  banks  for  revetment  work 3, 600 

AdminiitraUon. 

expenses,  stationery,  mileage,  and  contingencies 3, 600 

ant  engineers,  draftsmen,  inspection,  and  transportation 4, 000 

Total 426,500 

Money  statement. 

U  1891,  balance  unexpended $104,404.94 

30, 1892,  amount  expended  during  fiscal  year 61, 711. 81 

I,  1892,  balance  unexpended 42,693.13 

L,  1892,  outstanding  liabilities 107.12 

1, 1892,  balance  available 42,586.01 

int  appropriated  by  act  approved  July  13,  1892 145, 000. 00 

int  available  for  fiscal  year  ending  June  30,  1893 187, 586. 01 

ountthatcan  be  profitably  expended  in  fiscal  year  en  ding  Juno  30, 1894    426, 500. 00 
imitted  in  compliance  with  requirements  of  sections  2  of  river  and 
arbor  acts  of  1866  and  1867. 


)  amounts  expended  during  the  fiscal  year  ending  June  30,  1892,  and  balances 
)ended  July  1, 1892,  are  as  follows : 


oeral  improTement,  repftira,  care  of  plant,  eto 
»rk  at  Alexandria,  La . 


ttle  RiTer  from  Scopini  Cut-off  to  Knox  Point. 

iffing  Sale  and  Murphy  Outlet 

preaM  Bayou,  ete 

ft  survey  of  Bed  River 


Total 


Expended 

daring 

year. 


$32, 473. 18 

454.00 

&i5.40 

4, 889, 92 


23, 249.  31 
61,71L81 


Balances 
July  1. 1892. 


$10,974.40 

14, 546. 00 

17, 030. 61 

8.88 

40.95 

92.20 

42. 693. 13 


rOMiffnciAi 

.TATLSTUS. 

In  Ito  past fiw-al  yp«r  Rpd  River  w»«  uuvtgable  between fthrpvpjM*!  unit IV  nsa 
Irom  July  1  to  Ootober  1  aad  I'mm  Dec^mbvr  21  to  Jnue  30.     Betwceu  Slunrtaj 

to  Qurlnnd  the  smnller  st«iinilionts  ran  the  yniir  ronuil.    Thp  mouth  was  MihrM 
uloanil  duriiifc  Octolxir,  Nnvembpr,  anil  tJin  grcntf^r  part  of  December.                     ■ 

yosr:                                                                                                                                         1 

1 

! 

1 

j- 

Draft. 

B.,tworn— 

i 

"»■"•*■ 

s 

J 

VnBryqu.™  ... 

«0.«3 
MI.  42 

S86-TO 

3S4.U 

1IM.S 

101.0 
21S.0 

1(0.0 

Ftrl. 
35-8 

a>.o 

M.0 
M.0 

Ftel. 

1,S 

1: 

E     8 

K-'W     OrlsBU     and 
Shnveport. 

v'.l^'.y/s/.'/.'.'.'.v.iy. 

.— dn 

» 

u 

B 

J 

a 
1  . 

SSn's^iiy:: 

Alciaodiia  and  Ooit- 

SlTrnvrpiirt  and  Con- 

ahatta. 
Shtotepoft  and  G«- 

BUreTepOTt  and  Jef- 

fenon. 
Kew     Orloau     and 

Shnveport. 

W.TB 

,». 

». 

a.3 

.„ 

.. 

,      i 

SewHa«n 

m.04 

lfHI.1 

U.4 

».« 

2    B 

4    f) 

™,,. 

... 

11 

.. 

Slireyepnrt  and  G«r- 

Shrerepiirt  and  Moor- 
Shrevppoit  and  Con- 

Shrc  report  Mai  Gax- 

Und.' 
Hhn-veporliuidMoor- 

Ingi-purt. 

FnlUn  and  Garland  . 

AlciauVria    and 

SLreveport. 
Shrsv^port  and  Gai- 

land. 
Kkk     OrleaDH      and 

« 

BIi«.WinK 

tll.B3 

11»,0 

34.0 

., 

.. 

; 

BeIlBCr™V« 

Tails 

2H.*B 

(II         (1) 
iiK).«        :i».o 

(1) 

1 '!  i  il  ! 

u 
si'   i 

.. 

.. 

K.B.Wh.-olw;l<__ 

NnlF.DnH-'h-.. 

M2,  -K 

1 

LI,  6 

1   a 

a   s 

ShrrVFipiirt  and  Gai^ 

IS 

APPENDIX  V — ^REPOBT   OF   CAPTAIN  WILLABD.  1599 

9umanf  ofeomm«ree  reported,  with  a  oomparieon  with  the  three  yea^s  preceding. 


CMt<B 

tiittoiiMed 

llveftcrk 

ffidtt  and  skina  . 

Xanbrr 

9tm  Ion 

Sttvw 

^;tooe 

KiteeUaneons  . . . 


ArticlM. 


T((U1  down  freight 
Setnrn  freight 


Total 

itinijited  valne 


1891-'d2. 


Ton*. 

29,400 
31,832 


1890.*91. 


286 

151 

2,352 

22, 250 

206 


14,107 


100,584 
19. 942 


120, 526 


1889-'90. 


Tout. 

21.613 

12. 249 

lU.UUO 

38 

212 

"18,523 
81 


2,719 


63, 435 
30,051 


93,486 


Toiu. 
18,838 
14,140 


1888-'89. 


35 

4,  MO  : 


58 


37, 726  , 
28. 650  I 


06.376 


Ton$. 
12,593 
11,976 


32 
97 


4,600 
373 


29,  670 
10,780 


49.450 


$6, 877, 000  I  $9,  ia->.  000  ,  $6. 820, 000  \    $5, 370, 000 


In  addition  to  tho  above :  From  Onacliita  Kivor  eutering  Red  Kivor  at  mouth  of 
tack  River,  101,820  tons,  the  value  of  which  is  estimated  to  be  $6,680,600. 

The  following  table  shows  receipts  and  shipments  of  cotton  at  Shreveport,  La. 


Beeeiptt. 


r  wagon, 
r  river . . 


Warehouse  receipts. 


Bhipmtntt, 


Texas  and  Pacific  Railmad 

Vicksburg,  Shrevoport  and  Pacific  Railroad. 

Shreveport  and  Honnton  Knilntad 

St.  Locuii  Southwestern  Raihoail 

rirer  to  New  Orleans 


Total 


189i-'92. 


Bales. 
44,256 
49,644 
9.189 


1890-'91. 


Jialrs. 
39,890 
37, 725 
14,830 


103,089 


92,449 


1889-'90. 


BaU».      I 
25,476 
40,  026 
8,897 


1888-*89. 


74,399 


Bale*. 

30. 331 
35.  450 
12,368 

78, 149 


36,645 

23,251 

.5,353 

24,187 
10,567 


23,311 
15.564 
13.860 
15,  a39 
19.  218 


23,690 

20.813 

12. 529 

8, 820 

8, 412 


20,582 

24,029 

494 

24. 125 

8,956 


100,003 


86,992 


74,264 


78,184 


Tie  -water  route  from  Shreveport,  La.,  to  Jefferson,  Tex.,  through  the  lakow  and 
>re«»  Bayou,  was  navigable  from  February  1,  to  June  30,  1H92.  The  number  of 
tfl  made  by  steamboats  is  given  in  the  list  above,  and  the  freights  reported  were 
follows : 


Ion 

ton  »eed 

P0  And  Hkin» 
e  »to«'k 


loi5» 

c«*llAneouB 


Artidof). 


Total  down  froiglit 
am  freight 


Total 

iiDAt«d  value. 


1891-'92. 

1890-'91. 

1889-'90. 

Tony. 
467 

no 

75 

Toim. 
825 
2i>0 
....      ... 

Tons. 

200 
25 

14 

■ 

60, 07.'> 
900 

82,  400 
1.825 

(*) 

61,501 
272 

a'),  05(1 
700 

225 
3.300 

01.863 

8.->.  750 

3. 528 

$344,000 

$748,  (KX) 

$.104.  325 

*  Not  rf iMut«*d. 


P  OF  THS:  CHIEF  OP  BWOnTBBRS,  V.  B.  AlWr. 


The  oompotiog  routj's  of  transiiorlation  for  the  trade  .)f  the  Red  River  VbUbjI*] 
low  Fulton.  Ark.,  are  br  fallows ;  The  river  is  croased  )jy  the  »t.  LoqIh,  IranMonnUbk 
tmd  Sontberu  Bailwa;  at  Faltun,  Ark.,  bj-  the  St.  L<mia  South  wot  Ii^m  Bulvnj 
(Cotton  B*lt  Eout*)  at  flurlmiil  Ark.,  and  by  the  Vickibnrg,  Shrevcport  and PKiiWl 
Bailtoad  nt  Shreveport,  La.,  anil  a  lirauch  of  the  Cottim  Belt  sthImq  from  Le*ii>ill(^ 
Ark.,  8  miles  eaat  of  Garland,  riins  parallel  to  th»  river  to  Slireveport.  TImTfiM 
uid  Pacific  KaUwsy  runs  nearly  parallel  to  the  river,  and  tonchen  at  AlexiDdtil, 
lio.yce,  SbreTeport,  and  other  points  im  tjie  main  river,  and  at  3eSanini,Tes.,iraf!h 
nrcss  Bajon,  and  counecU  at  Texarkanft.  Ark.,  with  the  Cotton  Belt  and  St.  LuM 
''loniitain  and  Soiilheni.     Morgan's  Louisiana  and  Texas  Bailroad,  ■  bnnek* 

~''    —  "     '-'• ■" --     ■■-         '-■-  '    ■'  nline.     tfhreveportis  thai 

The  HouHtou,  CenttsI  Ai 
Pueifii;  HyHtein,  ctoesiw  tha ; 
about  1^  milea  above  Alexandria.  The  KansHH  City,  Watkins  and  (inlf  BaIIwijIiI 
oompletod  its  line  from  Lake  Chnrlen,  La.,  on  the  Sonthem  I'acific,  to  AleUMlil 
and  another  line  ia  prujected  that  will  crou  at  Alexandria.  Jefferson,  Tex,,  ittt 
head  of  navigation  on  C.vpre'w  Bayou,  has  transportation  by  tli«Mi8Honii,lIai]uiU 
Texas  Bdilway,  in  addition  ta  the  Texas  and  Pacilie  Railway  nictitioijed  abnvB.  H 
KHDHna  Citv  and  New  Orluana  Railwa"  •""'"ctod  to  run  sbnnt  100  mil*»  from  td 
Jiili,  Ind.  T,,  to  CoUinii  Bluft',  Ark.,  nn  ..  iver,  80  miles  above  Shre\-epnrt,    ' 

oounie  of  coniitruFtiou  fruni  Dalby  Spring..  .     Desboro,  Tex.,  a  distance  of  T  wit 


V    2. 

IMPROVEMENT  OF  KED  RIVER  A  lOVE  FULTOS,  ARKANSAS. 


An  examinatioD  of  Red  Biver  abc  Fnlton,  Ark.,  was  made  iu  IBM 
in  accordance  with  reqnirements  of  river  and  harbor  act  of  that  ye« 
and  the  plan  rocomiDended  for  itu  iiDprovemeut  con  t«Ri plated  remoTii 
of  snags  and  drift,  etc,  to  secure  safer  hi<;b-water  navigation  from  Rfl 
ton  up  to  the  mouth  of  Kiamichi  liiver,  Indian  Territ  jry  (Rejwrt  Chitt 
of  Edgineers,  1.S.S5,  pages  10I7-1C27).  The  distance  from  Fulton  to 
Kinmti-lii  Kiver  by  river  is  about  13S  miles.  The  estimated  coat  of  the 
work  w)iB  $10,000,  if  expended  in  one  season's  operations.  In  1889  u 
additional  appropriation  of  $2,000  was  recommended,  to  be  applied  ta 
going  over  and  completing  the  work. 

The  appropriations  have  been  as  follows: 

By  act  cif—  ___ 

AuEiist  5, 1886 (7,?* 

August  11,  1888 3,0PD 

September  19, 1890 .-. 3,0(10 

Total  amount  appropriated 12,W 

In  the  fiscal  year  1887  the  hand-propelled  Buag  boat  Harry  Bre^ 
fitted  with  steam  capstan,  was  built  at  Fulton,  at  a  cost  of  *4,000,  ^ 
use  on  this  improvement.  During  the  periods  of  low  water  in  18^ 
and  1888  this  boat  was  employe<l  iu  removing  obstrucrions  until  t^ 
funds  were  exhausted,  after  which,  in  Deceiiiber,  1883,  it  was  tr^o 
ferred  for  temporary  use  in  Ited  Eiver  below  Fnlton,  In  Febni*' 
1891,  the  snag  boat  Bifcfc  was  sold  to  the  work  of  improving  Bed  Ei*^* 
Louisiana  and  Arkansas,  for  $1,500,  and  tlie  proceeds  of  the  sale  w* 
applied  to  removal  of  obstructions  above  Pulton,  in  connection  t^' 
the  appropriation  of  September  19,  1890.  In  January  and  Febru** 
18111,  the  snag  boats  ffoirell  and  Brcch  were  employed  in  going  oV 
the  work,  and  operations  of  the  former  extended  upstream  to  with 
"V)  miles  of  the  upper  limit,  as  far  as  the  boat  was  able  to  go  on  tl 
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Btage  of  water,  and  a  fair  ste^imbotit  chaunel  Wiis  cleaved  for  na vij^a- 
tioii  at  Uigh  stages  of  water,  iintetically  ('.oinplethi^  tlie  pn)ject  for  tbis 
improvement. 

No  work  was  done  during  the  fiscnl  yesu-  1892. 

The  following  extract  is  taken  from  my  annual  report  of  1^91,  viz: 

This  p»rt  of  thn  river  Ih  iiiivifrnMe  for  tho  siiiulleHt  boatn,  and  dnrinj^  }ii;rli  sta^^es 
ODiy.  Laiiesport,  Ark.,  near  Mie  Iiulian  Territory  line,  74  miles  aliovo  Fulton,  usually 
in  considcnMl  the  upper  limit  of  navigation.  Imt  lioatH  mak«!  otM-anional  trips  to 
Kianiirhi  on  the  hipiest  8t>ii;j;eR  of  river.  Helow  the  Kiamiehi  KVd  Kiver  has  no 
(tibntary  of  const^rpienro  except  Litth^  liiver.  wliieh  enters  the  main  stream  1  mih*s 
above  Knltoi).  The  oscflhttionA  are  ho  rapid,  that  fr(>quent1y  hoats  ran  run  in  one 
diiTction  only  on  i\  single  rise,  and  h:iv(>  to  re;>ulate  their  trips  hy  thi^  quant ity  and 
duration  of  niinfalJ  in  the  itpper-river  eonntry. 

The  hanks  are  covered  witii  trees  constantly  eavinjx  or  Hlidini;  into  the  river,  and 
if  the  reiuovul  of  ohstrnctiouH  from  the  eiiannel  were  continued  and  the  timber 
cleartilfroui  the  hnnkis  to  sto])  further  aecum uhitions.ua vibration  would  he  safer  and 
there  would  Ih)  1(m«h  drift  to  contend  with  in  the  river  below  Knlton,  l)nt  it  is  douht- 
fnl  if  the  lioatin^  period  would  l»f>  leu^th(>ned  or  the  u])per  liiuit  (>xt><Mided. 

Iri'enuimond  one  of  two  courses  in  re;iard  to  this  part(»f  Red  River;  either  that  no 
further  \iork  be  done  in  it  until  there  shall  be  a  jiressin^  demand  for  u  etuisiderablo 
inpnivenicnt  from  Fulton  u])ward.  ineludin*;  Little  River,  both  to  ^ain  a  lurtter  and 
^ger  period  of  navi;;<itjon  and  to  help  drain  the  adjacent  lands;  or  else  that  a 
iiWral  amount,  say  not  less  than  .tlU,0(H),  shall  be  ^iven  in  a  sin;;Ie  appropriation  to 
ilinw  the  systematic  c'learin^  of  the  banks  and  rem»)val  of  lo;]fs  from  the  channel  way 
topeniiiti  the  bottom  to  sconr.  In  no  other  way  can  the  money  be  expended  eronoin- 
ii'aUyur  any  appreciable  results  obtained.  The  cost  of  organization  and  adminis- 
^tidQ  will  be  about  the  same  for  a  small  appropriaticm  as  for  a  lar;;e  one.  and  the 
*<*t  of  ^rettinj;  the  ]dant  to  the  scene  of  operations  and  returning  it  to  the  tlet-t  or 
lather  work  will  reach  together  nearly  sf I, fHH>.  The  estimatt^  is  submitted  with  Ihe 
Jdea of  sendinjj  all  the  snag  boats  in  Red  River  to  work  t^)«;j;ther  under  om*  manajxt^- 
^&t  just  as  soon  as  the  sprin^^  floods  be^^in  to  subside,  the  sn a;;  boats  to  be  em- 
ployed on  the  wrack  heaps  and  heavy  obst ructions,  and  the  chojipin^  jiarties  tt> 
^wtbe  banks,  so  that  all  loos<'  stuff  shall  ^o  out  on  the  first  and  succeeding  rises. 
^i«irill  allow  about  six  weeks'  to  two  months*  work  of  the  snai^  boats,  tlie  lightest 
^ft l>oat  l>eing  kept  perhajis  somewhat  lon^^er.  an<l  the  boat  with  tlur  clioppiuj; 
party  pontiunin*^  on  downstn'ani  on  bank  work  ami  small  Jains.  Al»out  f  1,(KM)  sliould 
'■«  belli  in  reserve  to  send  a  sna^  boat  ovi-r  the  whole  the  Ibllowinj;  season  to  dis- 
'^^ge  heavy  drift  and  pick  up  channel  sna;»s. 

Monc}!  statrmi  nf. 

•[^ly  1. 1^1.  balance  unexpenchMl $'2'2{l  18 

^Dnfc.'i<»,  ISlJi?,  amount  expended  diirini;;  lis(  :il  \e;ir   "i.  1 1 

'{^Iv  1,  1sOl\  balance  unexpended L'L'O.  71 

'^"ly  I,  ISJVJ.  out^standinj:  liabilities 1.  *J9 

■|'»ly  1. 1>i!»J,  balance  available LM!».  ir» 

■Amount  approjniated  by  aet  ji]»i»r«»vrd  .July  KI.  ls'.»J .*>.  Tm 'i ».  <  m  » 

^'««nnt  available  for  iiscal  year  endiii;;  .Inn.-  :m.  isn:; .'{,  71!».  i:» 

•      ^  Anionntthat  canboprofitably  experMb'd  in  li<«;il  yt'ar«  iidin^^.hiiielJO,  isui     lo^  (HM>,  (M) 
'      \  ^wbniitted  in  complianct*  with  re(|niri.'nn'Mt.s  «»f  stMiion.-,  J  j»t' riv»r  and 
'     harbor  acts  of  imi  and  IStJT. 


COMMKHfl.VI,    SIA  IIS  I  [rs. 


ly^'ispart  of  Red  River  was  navi;;al)lo  in   tin;  pa>t  fiscal  vear  for  small  sl«  ambonts 
"»»  October  to. June  :W. 

ENG  92 101 
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with  the  St.  Louie  nmt  San  Fi>u«iiioo  RAilrow^il 
Ti-x,,  ahovB  thp  liewl  of  navjj-ntiun.    T!io  T"«^ 

**fts  t.bo  river  »1.0Ht  10  mil™  imrlh  of  Tcsntkan*. 

Lil  Soutlioni  Riiilwuy  cruBwje  at  I'liliun. 


IMl'ROVKMENT  OF  OlIAClin 


7 


Oiiiicliit.i  {the  Iiidijiii  name  for  1)Ia«l>)  River  has  its  sonrco  in  l'f>J 
C<iiiuty,  Ark.,  ill  tho  Oiiii<rliit:i  Mniiiitains,  aii<i  tblKiwiiiE  an  irrepnia 
course  flowH  ill  a  jjoni'ial  stnitlieash-rly  ilirtK'tion  tliroujrli  Arkan^^ 
iniil  Lotiisi;itia  iiulil  juinptl  liy  'IViiMaH  niiil  Lidle  rivfis  at  Trhiitj'.  t^ 
Ik'low  tlLi.sJHiicti.iri  i't  is  kti.MviL  as  ]ilack  Ki\->i- and  lli.wsiii  asoutLe*"' 
rtirectioii,  ('iit<-ii[it:  Heii  Ifivor  Sr>  miles  alt-vc  its  ini.iitlL.  Tlie  eut*- 
Ifiit^tli  (if  Ouiicliila  Ki\  c-r  is  alxnit  500  miles,  ami  tliut  lA'  Uluck  Itiver* 
47  miles.  ■ 

Under  rivei  and  liarlmr  act  nf  1870  aud  examination  was  inatle  au^g 
jii'oicetsulniiittcd  fin-  temporary  improvement  from  Arkadelphia,  At3 
to  tlic  innntli  of  Oiiailiitii  bv  the  removal  of  snags  and  dredging  at  15* 
worst  liars,  at  an  estimated  cost  of  89!S,.WO(l{eport  Chief  of  Enginw** 
1371.  |iaj;es  ;i;!4-.il(i),  and  tbe  removal  of  obstiiietioiis  was  commeiu^ 
ill  1S71.  A  survey  of  the  Oiiacliitafrom  Oiimdeii,  Ark.,  to  Trinity,  t-* 
was  ordeied  by  act  of  1S71,  the  repoit  on  wliieb  rwiimmcTideiiimpro-** 
Biciit  by  loeks  und  daftis  (Keport  C'liicf of  Ungine^ra,  ISTli,  pagea  5G7-T' 


APPENllIX  V REPORT   OF   CAPl'AIN   WILLAKD. 


1G03 


Tact  wjwlet  for  fiiriiisliiug  timber  for  foundations  of  t]in»e  lo<*ks. 
lary,  1873,  the  maps  and  not4^s  of  tlic  survey  were  reviewed  by 

and  a  resurvey  wa«  ordere4l  by  the  Department,  wliieh  wais 
in  1874.  In  view  of  the  eost  of  shiek-wiU^M-  navi;^ation,  an  eom- 
ith  the  amount  of  commere^  reported,  it  was  considered  int^x- 

to  jLTo  on  with  eonstruetion  of  Im'ks  iind  d:nns,  and,  ui»on  the 
.'itdation  of  the  otlieer  in  ehar«j:e,  ttieprojeet  was  abandoned  and 
labk'!  funds  wei*e  applied toeonstruetion and operati(»n of  asini;:^ 
1  to  buiUliu^;  dikes  at  the  shoals.  The  i»roJeet.  under  whicli 
low  Camden,  Ark.,  ha^been  carried  on  sine**  1874,  eontem]»]ates 
»val  of  sna^s,h»g8,  wrecks,  leaning;  timber,  ete.,  an<l  the  improve- 

slioal  pla4*es  by  dams  and  dredjjin^r.  IHack  Kiver  was  added 
lie  same  head  of  appropriation  with  Ona^'hita  by  iu*t  of  18S4. 
iunce  from  (^amden,  Ark.,  to  immth  of  I>lack  lliver  is  341  mil(»s. 
nates  of  eost  are  K*  ven,  as  the  nature  of  the  work  requires  t  liat  it 

JU1<»US. 

the  plan  of  im])roveineitt  l)y  locks  and  dants  was  hiid  asi<le  three 
itions  have  been  ordered,  with  a  view  to  nivivin;^:  the  sul)ject, 
reports  a "j^ree  in  reeoumiendin^jjthat  the  j»roiect  approved  by  the 
ncut  and  adopt^^'d  in  1S74,  and  under  wliicli  operations  have  been 
cd  since,  should  not  !»echan]Lred  until  the  country  is  more  thickly 
Hid  an  increase*  of  trade  develo[K*d  to  Justify  a  hir^e  expenditure 
uinent  im]U'ovement. 
ppropruitions  have  been  as  follows: 


t. 


Locality. 


rj 


\) 

si 

i\ 
ft 


iliMwiMMi  Arka(1<-1]iliiji,  Ark.,aii(1  Louisiana  Stat**  liin' 
lHt\\rM>ii  Arkansas  St^it«*  liiiv  aiiil  Triiiitv,  La  ... 
Itftwt-iMi  ArKadrlpIiia.  Ark.,  himI  Ii«>iii4i:iji:i  Stale  lin«' 
lU'lwot'ii  Ai'kaiiri;u4  Stato  liiinaiHl  Trinity,  La. . 

lVtw»«'n  ArkaiiMxiM  Statv  liiio  and  Trinil-y.  La 

I>f>t\i  c**!!  ( 'aiiuk'U,  Ark.,  ami  Trinity,  La       

.   ..<!•» 

.lo 


do 
do 
do 


HctwMtn  Camden,  Ark., and  nunitli  l'>1a«k  Kiver.  LotiiviMiia 

do 

do 

do 


I  Ainonnt. 


l!»i.  n»H) 

4(1.  MOO 

VJ.Oirti 

]0,  (HK) 
10.  (NH) 

12.  \HH) 

rj.o«K» 

17,*.'i'.lU 
•JO,  IHW) 


Total  amount  upprupriatt^il 


:u2.w>o 


>tal  amount  expended  to  Juiu»  30,  1801  (including  outstandiii;[»: 
s  of  $241.67),  was  «320,l)Gr>.12,  of  which  $210,377.25  liatl  Ihmmi  ap- 
operatious  under  the  project  of  1874.  The  iron  hull  sna^^r  boat  O. 
ler  wa«  purehavSed  for  this  work  in  1875,  and  reiKiired  with  anew 
:tom  in  1886.  Under  ])rovision  of  tlie  act  of  188S,  the  small 
steamer  HooJcer  was  ]mrchased  that  year  and  tit  ted  up  for  li;;ht 
jr  in  Ouachita  Eiver  and  tributaries.  From  1875  to  the  end  id' 
.1  year  1801,  oi)crations  were  carric^d  on  whenever  funds  wei'(». 
e  for  the  ]mrposc!,  and  the  work  done  (consisted  chietly  of  re- 
wre<;ks,  sna^s,  hifcs,  and  tree  slides  from  the  channel  and  ent- 
iling timber,  though  an  increased  dei)th  was  gained  at  sonui  of 
ds  by  construction  of  stone  and  brush  wing  dams, 
g  the  fiscal  year  ending  rlune  30,  1802,  woik  was  continued  as 

nag  boat  Howdl^  M.  B.  Lydon  master,  which  was  sent  t(»  WH)rk 
wer  Ouachitu  and  Black  lliver  in  June,  1801,  continued  operu- 


t'A 


ttGPOKV  QV  TOR  OK 

1  IjokI 


»  0r  ESQIH 


r 


Mil-  OKa^-Iiita  «1<'«  n  In  (lio  m..utti  nf  U 
iug  all  obstrticlioiiH  Uiat  coitld  lii>  liiiiiiil,  diivllj'  tit**  Uiat  b 
tilid  iuto  t)H>  ctiiiiuii-l.    The  bont  reiicticd  IIh-  moutb  of  BlarJi  Rive^i 
July  17,  isai,  ami  wiw  retmiifd  t*i  Hip  work  of  impi'Oviii^'  E^  I 

Thfi  f«U«win{i  in  a  mimmary  of  ttin  work  done  by  tho  Jloadl,  Job 
1-17: 

SlUIMJ.f'  |.llil.<i _... 

Till'  (liiii.iiiii-  |i;iity,  wbivli  ('(tmiiieiiciMl  <ii)i'nitioii»  at.  Caindun.y 
ill  N.iviriil"i.  l-iHO,  i-outiniiPd  dowitittreani  IVnm  Miller  Bhiff.  Aii^^ 
A!;ili;iiii:i  L;iniliiiy,  Lii..  12tU  riiites  Imlow  (■'iiiiid<-ii.  iitid  siiNpended  « 

i.tlh.'    l^ill.T  |.hL.>.'    ^.■..■M>lH'r;!l.  ISIH.  nri  :iiT...iiJit  oflli{,'b  wal«T.     ' 
.[IKIll.'t    hi.jil    iirjil  ..illllt   111   (iM.lf..  ..(r.,   urn-  Miii\^il   down   to  Moi 
iii.l;ili»;iL\.  t.MiU.;ili.l  hiu\  ii|i  in  .■li;n;;iM.f  «  ;i(,hii.rii.      Tbc  work  of  Mill 
,i;irU   ,ni,,i,l,.<lMl  i-ii||ih-(ii.'  l.'iiJiiiis:  iM.il^.T  nil  I.  siir.i  (.  J.-nfjllis,  jrayirt 

.-:|"'  !  ■!    I'l'  '■■ I"  Ilir  |iuii,ls   Mui    I"  I'.i-,  -.  i-lhii':  I  iL-eK  for  some  )U| 

l:i.h  ■■  '  .■  :  ii  ■■  ..  I  he  rJv.T,  ;iinl  rriiii'\  :■  .  i  ■  .  -  ■  ii'.,  Irolli  tin*  cliaDHi 
.1-  i.i>  .1  ■  i'>. ililc.  «  iili  e\iilii^]\i--  .iii.i    n.i/L.i  I  ..|i-.i;iji.     Uurinc  tH 

i;li-iiii-l    I"  Hill  111  nl   [bt  nix  Uioutlisiii   wiili'li  I  In-  iicijlv   WilS  caiTiHlI  unit 

wiitt-r  wiis  at  »  very  low  Bta^e,  and,  with  the  oxi-eijltoii  of  a  siiddviltb 
ill  Aii^rust  and  the  prevaleiieeof  sicknCHB  Btnoii^tliemcniiiSeptitiDM 
till-  loiiilitiiina  were  lavorable  to  effective  work,  which  was  imnraod' 
f>ri-;il.  :iii\;iiit;iKe  ii«  far  Uowii  as  Extra  Idwdiiig,  Ark.,  near  tlinLou' 
iiiiiiSlali-  iiiic.     Whili'  working  iicur  Extra  I^nnding,  Deceinber S 
ln'iivy  liwf  f'l  ill  ;in'l  "li'-iiitioiis  below  to  Alabivma  Landiug,  adist 
ol"  II  iiiili'.-;,  linil  to  bi-  I'Kifiiifd  tci  ^'I'dl  in;;  trees  and  removing  sidt'jan 
Noliildo  iiiipriiveiiUTit  \mls  n-innli-il  ;it  tin;  following  places,  viz:  S* 
Islaiiii  Bar,  whore  l!ic-  I  rci-s  |iiii|.Tt.-i(  lullwav  across  the  river;  H«' 
Shoiils,  whi-ir  a  skilV  li;n(ll,v  <  niiM   |i;i^s  ;ii.  low  water  before  the  wo* 
Wiis  iloiii'.  :[iiil  a  wwli  was  s|irol  in  rciiioviiig  logs,  snags,  jiiid  cav*d^ 
lii'i-s  (VcuLi  llni  rb:niiLrl,  i<'i|uiiiii<;  I  lie  osi-  of  ;f75  ^Miuids  of  dynamite 
;ihiiv('  anil  bi-lipwJ!i»ini-Mc.iMi(] ;  al  ll.ioiicSlioals, which  wercobstniiOT 
almosi  as  badly  as  Hai.irr;  ( ■liam|.af;aollo  (Veek;  Eldorado  Laufl^ 
Uatit;  ami  IJiiiiii  Landings,  wlicio  ostejisivc  tree  slides  were  reino™ 
Iroiii  I  Uii  (Oiiimiel;  Moro  Bay,  Komeo  Shoals,  Jacks  Island,  and  Gnol 
Mai.v  Point.  * 

(l\ii'.t'i'rlliul;i'(le  was  relieved  of  snperviaion  of  the  work  in  AiiKU^ 
l^''l  '■(  ' '>i  I -in  'Williaiii  L.  Tmhiiianii,  w!lo  resigned  th(!  ptsition  a 
<  I-  !■  .  .uhi  ni'  ^irkiir.-is  i iirii rn-(l  oil  the  work,  Jind  snbseiiiHl^ 

■  >!■> niiui-lr.l  iiii<!<TUviTM-ei'F.  L.  Baugb.    Notliiagl* 

li.-.  li  'lixir  -III,..  I>rr(-mb(-r.  ^is  tin;  sliij,'rs  have  been  too  high  forefTw* 
ive  work,  'file  following  is  a  Hnniinary  of  the  work  of  the  dhoppiitf 
liiirty  for  the  six  months  ending  Decembci'  ^1,  IS91: 

].oc:it.iuit  of  piirly  Jiitm  311,  l»ll,  Mi)1<'r  lllnlT,  Ark. 

LoRiitiim  of  i.iirtj-  llrcoMil>.-r  SI,  1«!II,  Al:il.:imft  l-nudhlg,  La. 

1)iNtnn<:u  workeii  dvit iiiiIi>B..        9 

Hniijpi,  logs,  and  sliimpH  rL-iiinviii  rrntii  ili:iiiiit-l S,!m 

Shiire  Niiiigs  reiimvoil _ U.*^ 

JiiiiiH  reiunvod • 

Side  .ifiintt  ramovcil ' 

Leanin);  treeB  cut , 1t,9 

I.eaiiiiif;  trees  topiiert - ' 

Trei-B  fiirdled 3*,lg 

Siiiiaro  j-iirds  bruali  aud  williiws  put ff 

Wrecks  rrmnvcd,  viz;  Piirt  ofstcumer  Lvllairaim  {sank  1*75)  Ijiujj  acruBs  chwu* 
at  Urand  Mary  Puinb 


^y 


"W  . 


APPENDIX  V — KKPORT   OF   CAPTAIN    WILLAIih.  IC^C) 

Am*w  boiler  for  the  siiap:-l)Oiit  Wfujtier  was  |»iiit1iiis«m1  to  ri^plan*  tlu^ 
)uewliifh  burst  at  Shreveport  May  9,  ISiio,  uud  was  set  up  in  placr  iu 
A'tobtT,  1801.  At  that  tinii*  it  was  inijirarth-a!*!**,  nwiii;;  to  extivuie 
ov  water,  for  the  boat  to  pass  the  bars  to  supphMiu'Ut  work  of  ilio 
'iHjpldn*;^  paiVty  iu  ITppor  (.)ua<*hita  as  intruded,  and  it  was  4MU])h\vtMl 
fmiK)rarily  iu  Red  Hiver.  The  heavy  rise  iu  J)rcein!K»r,  and  4*(uitiinuul 
lijjh  sta^jes,  in  oouneetiou  with  thi*  uut-essity  for  reserving  a  portion  of 
he  small  balance  available  for  tin?  care  and  preservation  oi'])hint,  pre- 
fiittil  operating  the  boat  since. 

Nnthin^^  wais  done  at  Cataliouhi  Shoals  tlurin;;  tlut  year,  as  the  funds 
vailable  were  not  sullh-ient  tor  the  work  needed.  A  survev  of  the 
Uvtdi  was  made  durin«r  low  water  in  Au«^nst.  isiM).  und  the  ina|)s  nnd 
v|i»rt  are  contained  iu  uiy  hist  annind  rei»ort.  (Report  Chief  of  Kn- 
Uiieers,  1SI>1,  pages  iyt57-l!KJl>.)  The  crossing  is  excetMlingly  dilVinilt 
uid grows  worse  instead  of  mending.  The  estiniate<l  eost  of  the  work 
^'ommended  for  improvement  of  the  channel  tlirou;rh  the  slioals  is 
^'XtNKK  provided  the  entire  amount  b(*  granted  in  one  a]>propriation«  S(» 
that  Ojierat ions  nniy  be  jirosecuted  economically  an«l  witiiont  del:iys. 

[miew  the  reconuuemlations  made  in  my  reports  for  1S(KI  ;ind  l!<\H 
's*r  liCjiort  Chief  of  Kngineers,  isoi,  j>!iges  IlMi*>-l!i7L*l,  lor  reroii 
iMiijisance,  with  the  view  of  repairing  tlie  leve<*s  on  tlie  river  below 
M<ii]D>o,  establishing  and  maintaining  permanent  |L:aii;:es  at  iiM|)ort;iMt 
jHiiiitsat  the  moutlLS  of  the  triluitary  streams.  Kavons  liartluilonicw, 
Ihi'iif,  Tensas,  and  M«u*on,  and  f4)r  an  «*xt4*nsive  snrv«*y  of  iln*  wlmh* 
ri\>i  IVinn  Arkadel]diia  to  Ked  River. 

Acrurate  levels  are  of  the  lirst  im{)ortanco  in  deb^rmining  the  limits 
*>fhijjhand  low  water,  in  connection  witii  measiirem«Mits  of  ilisrhai-.ue 
at  various  stages,  and  for  ascertaining  the  limits  of  the  lands  (hat  might. 
iH'sui)j«4.t  to  overflow  iu  case  the  phin  of  obtaining  nnintcrrn])led  na\  i 
HSijm  Uy  hicks  and  dams  should  l)e  revived. 

Th«'Ostimat«'  for  the  survey  is  low,  considering  the  probable  cost   of 
»"^ljM'k  water  system,  lor  wliiirh  tin'  most  complete  and  aeciiiate  infoi-ma 
tiou  is  reipiired. 

Ihfiiilal  rut  t  unit  I  s. 
|'»rthi'Mi:ig-li(Kit  s«TviPo "f  |»;.  imh) 

li^Miscsof  C'Iin]ipiii;r  partii.'S S.JMMI 

pmiisiind  outlit. :.'.  immj 

•M^Miijr  ill  Hhick  Kivi-r j.  «hh) 

'*'|ir<'s,  levoliii*^,  aii<l  n'Cdiiiini.NSjmrr ...  .*•.  nm) 

^'^iM:niT  rngiiuTrN  iiiid  (h'urtsiiH'ii j.  (him 

J^nrvfy  uf  Diia^-iiitji  Kivrr ...                            .  r.n.  imh» 

OBii'et'xpeiiscs,  fltatiou<*ry,  iniU-uj;!',  ami  «oiiiiii;;rm  us  I.Tiim 

Tn(;il l-^i;.  ;.IM) 

Moncjf  stiftmtrnt, 

^«1>  1,  IS<n,1):il:Hirf' iinf\{iciMl<'il  .  t  I-.  TTtl.  ".■. 

Aliitiiiiit  n'«:«*iVfd  on  arniiiiil  nl'nN  ri  j».i\  jiwii  t  •»  in  .Iniir.  I>''»1  j  |;i.«»t» 

J""u-:ai.  iK»i2.  amount  rxpi-inli'il  l^^n■iIl^  iiv,-.il  \,;ir |h.>7lm'l' 

•["'.N  1.  lSitLM»:iljni<ciliH*\|HinIiMl   ..             .            .  .        L',  o|H.  :i:{ 

•'"'>  IJMrj.out^fiiiidin^Mial.ililir.s      ...  I;;.  17 

''"^  l.Isl»LM.:ilaniM' n\ail:iM4- J.n;:*;.  Hi 

'^iiKMUit  :i|,pi-n}iriato4M»\  art  :i)i]iiii\ril  .)iil\   i;;.  I.vij  .    .    .  ...      |u.(MH».un 

•^»««mii!  fivailalilo  lor  fiscal  \rar  Jiiilhe.;  .Iirni-  ."hi.  ]s'X\.  VJ.iCy,.  U\ 

\  -^iii'HniLtliati-aii  iM'iuolilrjMv  fxprmliil  in  ll-al  \ »  ai  i'M«lln  •  .1  mii- :iii.  I**:i|    1**«;.  .'iim.  nil 
i''Uiiiiiit|,.,]  iQ  ciiiiiphaiirr  wiili  i«-ijiiirrnn;iil><  ni'  .si-iiioii><  'J  ol'  rivi-r  ami 
'    hurlioi-  acts  <»1*  l^^UJ  ami  INiT. 


IGOG      llEPOIiT-OF  TITK   ClUEV  OV   RNOIXKKltS,  V.  S.  ARHT. 


In  tliu  past  linriil  j-tnt  I1i«  livi-r  wim  iiiiviuitlili'  tii  Ciiunlcn  fniiii  NovciiiIkt  1  to  mi  « 
nftlio  .Vfiir.  BUil  hi  Mmiiiiw,  La.,  tlio  ivliolu  scai'. 

TlipfcilInwiiifiliHt  nhvws  tb«  Ht^-uuilidiita  eTi|{agu(l  in  biiiiiiii.«s  on  tlie  Ouachibt  ar«.  < 
trtliutaclPH  iliiriti^  Ihe  yiwir; 


.  2s.w|  (a.9|i5.i 
'  ■:w.-.tiM.02a(i 


(m'Ii.  K.  (Mh'M< 


a  N«irOrlran«iiDiIUni' 


rlHii.iindUim. 

KBD'lI.lniir.ron 


Ity.    lIVillL 
den.    (Will 


5 

h 


i[    luilna  l^iiliiii;. 
:i    0,  U-Hirw  ami  8.Ha< 

Ulvor. 
3    «l  U«irlir»li'T  niHl  Mt 

tip  lUy. 


I'li 


11 


V»>.n«.„dM:r^S. 

'    "l  M.».™   nn.!   IUv'«u  :      '' 

.      I      ll-M.riliv,.r.               1 

\      •unltlTrmwIlluMni  : 

J..*"r. - 

:i    u  Trinity   ■ml    Trn«»     "■ 

-■|      ',r.-V.   ■■"'■       """'i 
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APPEXDIX  V — REPORT   OK   CAPTAIN    WILLARD. 


1G()7 


Sniinntiry  of  vommrrn'  rcinnfni. 


Aillcliit. 


Cotthll 

ilMrsand  !*kiii 

U\f  Mtitok 

LoiuU-r 

!%»w  Wji*     .   . . 

Stavea' 

kr<k 

Ml4Cillilil4-:t||K 


i.-in   irj. 


Ton  ft. 

•>,  5i  I 

7 

h'.t 
41.1 

'Si,  4U'J 


.''.  !•. 


i.Viw  111.   I    i».n-in).   i    Hvs-sy. 
_     _   i 
I 
T'iuh.      I 
•J1.4:n 
0.  r»!i:j 

17J 

rjn.  uiJi) 

17.  >SS 
l-H.  (Kill 

10,  <ii3 


Tons.  'i'ntit. 

lti.«LV.i  '  17.  7''.'* 

n, 'ImS  ■  1!.  t'llli) 

:!i5  i  -J  J 


7.10I 
50.  (MR) 
lil.l.VJ 


•2V.i 


I 


I 

._  .1  .  


Total  ilnuii  lifi^lit 
Rrtnnifr«-i^)it 


8  5.r.o:  I      \i\\.:::,:f 
is.:m71        i;7.«4'-» 


101,701 
4U,700 


Tuta1f|-«-igiit 


101.  SJU 


I 


•J:j9.  lt>7 


1  \'l.  407 


/-,  .",:ri 
i.o  ti 
:iO.  :i  J2 

1!1. -'_*'< 

(Jtj.  r.To 


E«tiinatHl  valiio $«.  iW».  ^^H>  !  |t»,  i:iij,  ooo  |lu,  L':H,  "JaU  i    $-■5, 7«v'».  0.10 


X<iTE.— Tin*  riiii-tiiJli'Ui'«  in  toiinnp*  ainl  vjIiH'oI  roiiniHTrr  rirrtluc  In  tin-  linrrrtaiiit y  •»rih»"  l«iui;ini; 
kqiiiM-M.  wliirli  n-iiiiin-s  hi;;li  wMli-r  jiihI  oiIhm"  irn'^iiljir  ronilituHiM  for  snri  i  >«.. 
Ufllwaliuvf  roiuiiu-rrr  !ln-  S.iliui'  iIi\oi"  niiitrilmli)*  lU.07»"i  Ions,  valm-d  .il  :fL''_1». «HM». 

Theeoin|M'tiiijj  roiitoH  of  Inmsport.'itiini  an;  ;is  lollows:  (Mi.'tcliila  Kivor  is  crossi-il 
liytlicSt.  LdiiIm.  Iruii  Moiiiitaiii  aiul  SontluTn  H:ii1\v;iy  at  Arkailclplii.i,  Ark.,  h\  tin-  St. 
UTii!«S)utli\vi*stiM-ii  liail\vay(('otti»ii  Hi'll  Kouti').  at  C'anKlrii.  Ark.,  ami  by  tin*  Virks- 
^'nrsj, Shii;v«-|nn't  ami  Parilir  liailroad  at.  Monror,  La.  Tin*  St.  Loiiin  and  Inm  Mouii- 
tJiiu  Uaihsay  luis  a  branch  lint' parallt.-l  to  tbt?  rivrr  iVoni  (.'aimb-u  t(»  (iur«l«ni.  .\rk.. 
^iiil  thcnn.' by  the  main  line  ti>  Arka<lrl]>hia.  A  prtijt'rt^Ml  <*\li'nsion  nl'tliis  br.nn-h 
^ni  jjivi'  (lin-r-t  <'oniinnni<-ation  with  thr  Mi.s.sis.sjpjii  liivfi"  at  Aikaiis:i'^  ('il>.  tin* 
[Mrt  to  Im^  built  boiiii;  IVcmm  (^'iniilcn  to  W.nTru,  Ark.,  a  «Hstan«'o  of  .iboiit  ."»(>  luibs. 
n>i>  Hoiisidu,  OciilraL  Arkansas  and  Nortbrrn  Ifailmad  (anotluT  lir.nirb  of  tlir 
MissiHiii  racitir  iiyMtcni},  i'unncrfs  with  Arkansas  i'\{\  :it  M<(I«'lirr,  IL*  niibs  wr^t. 
'HJ'I  tlu'iH'r  runs  in  a  .sonthwrsturly  din-rtion  almnt  midway  bdwriMi  h:iy«ni  p>:ir- 
^liolniiii-w  and  liiiMil*  llivrr,  tonrhcs  Onachita  liiviT  and  crossis  tlu'  \irksbm;;. 
"im>Vf]iiirt  and  Pacilic  Kailroail  at  .Monroo.  La.,  and  continni's  dnwn  paiiiUcI  to  the 
'liiiiii  riviT  to  (.'olnmbi;i,  Ka..  (trossin^  at  l»i\'«'rton.  1  milis  abuM-  Cnliimbia,  and  rnns 
""1H'«  to  Ab'xandria.  [-.a.  Tin*  Nalrbcz,  lird  liiM-r  ami  Trxa.s  Itailroad  (narrow 
rJu<{H)  runs  t'roin  iJlark  IJiv«T  Station  opptisilr  Trinity  to  \'idalia,  I^a..  »»n  tlir  Ml-^- 
JJr^'l'pi  "Pl»»»«itt*  Natrhrz.  Tliis  mad  lias  a  small  triwii-kly  ]»arkrt  running  in  lila«  k 
"'^»p.  Thr  Nrw  Dilrans  and  North  wrsdrn  K';iil\>ay.  romph-tid  fmm  \at<in/.  MIsn., 
''I  I%.-iYvilIc.  La..  i'l'o.ssr.M 'l'(*nsas  K'i\rr  ii'-ar  its  month:  and  tin-  prnjcitiil  •'\t»ii>inn 
"^  fluHniad  will  cros.^  HoMif  Kivcr  a  short  dl^tamr  nmlh  (d*  l.'a\  \  iJh>.  and  li.iithido- 
»«*Wii,:ari^astiop,  La. 


:iTul  imvigatiim  nmdc  less  lia/.iinltiu-s  at  all  times.     Tiie  t-.stiniflted 

f  of  Bucli  iuiprovemeiit  W!W  $iri,lHKI  if  spent  iu  two  eousecutivo  seastn 

\  (EeportOliief  of  Eugiueera,  1H84,  pages  1372-1381.) 

'  The  following  appropriatiuua  have  beea  made: 

I,  By  act  of— 

y  Jnlv5, 18W 

I  Angiist  B,  18»G  , 1, 

I  AnKn9tIt,18S8 i 

I  Septiimbur  IS,  ISM) A 

I  Totul ;. U.I 

[■  Tlie  improvenimit  wao  be>guii  iu  tbu  autumn  uf  INMJ,  tUo  first  i 

^  (let  by  contriMitatacostof  fia7.50  per  mile),  wniiiH'iicod  attbemoi 

I  wa.8  c»i-rit!4l  upsU'eatn  atmut  '£i  miles,  aud  stiKpeiidMl  December  1 
(  1881.  This  work  Iiaviog  abowo  that  the  cwotract  motliod  wan  not « ' 
u  adapted  tfl  tliu  chwa  of  work  required,  and  not  the  most  ecoiu 
I  means  of  carrying  ont  the  project,  subsequent  (>i»eratiou8  were  m 
f '  ducted  by  hired  labor.  The  appropriation  of  1886  was  experxled  tin 
I  full  and  tlie  tV)llowiug  summer  in  going  over  tlie  lower  23  niilefl  of  U 

I  bayou  an<l  cootinuing  the  work  upstream  about  It  miles.    lu  the  ii 

(  mer  of  18S!l  uporatious  were  resumed  and  carried,  np  to  Stvin  K  ^^ 

I  lu  December,  189(1,  a  chopping  party  was  sent  to  go  over  Uifi  woi) 

I  navigation  having  been  reported  much  obstructed  by  tiilleu  tintbd 

I  Work  commenced  at  Stein  BliiS'  January  7,  1891,  and  wan  canitt 

I  dowiwtreitiD  about  9  milee,  when  rainy  weather  set  in  and  opemtiea 

f  had  to  be  suspended  on  acconot  of  bigh  water,  aud  were  not  r 

k  to  tlie  end  of  the  fiscal  year. 

Considerable  work  had  been  done  by  steamboat  men  in  tbewafl 
uleitring  leaning  timber  and  removing  the  worst  »nags  before  the  io 
provement  was  uudertakenby  the  United  States,  and  in  1883  the' 
was  r(^ported  uavigable  from  six  t«  seven  months  of  the  year, 
work  diiiie  by  the  United  ytatcfi  extended  the  period  of  nnvigaliofi 
I'lilly  one  nmiirli,  enabled  boats  of  double  the  capacity  of  those  formedj 
iiseil  III  ]  (III  i[i  tlie  stream  to  advantage  and  with  less  risk,  shortenH 
tlir  Ii  nil' 111'  tii|is,  mid  reduced  freight  rates  one  half. 
Diirtiii;  tlir  liscal  year  1892  operations. were  as  follows: 
,\rt(i  siis|i''Miliug  operations  in  Bayou  Bartholomew,  the  chopping 
|iiiny  uliii'li  liiiil  beeu  eni]il(iyed  in  that  stream  ^yas  transferrin  t«tli6 
li'ArliH!iiii'  A II  u  list  1.5,  1891.  Operations  haidly  had  commenced  when 
a.  iiM'  M'l  ill  iii'ci's.-iitalinjj;  rtHMpcnsion,  jind  the  force  was  laid  off  !«»• 
por;irily.  IJy  Auhumi  -"•  tiir  >\;itrr  liiid  fulleti  Ui  a  favorable  stage,  and 
work  wiis  resinned.  As  tlir  iiiiju'r  iiorlion  of  the  bayou  was  moBtO^. 
Htructi-d.  the  ipiarTrr  liuiit  was  .onielrd  ti].  to  Mosely  Blufi;  30J  inil«»i 
above  the  iiiiiiiMi,  ami  imlv  tlir  "iiisl,  ulistruetions  were  removedw 
the  way.  Tlie  li'  luij.'s  of  liay.lu  li.:t«(-en  Moselyand  Stein  Blnffawtf?; 
worked  ovr  tburou^^lily,  afti-r  wliicli  oiicrations  were  carried  dow*, 
stream  to  (lie  [iniiitlj  anil  lli.-ie  snspiTnli-d  September  13, 1891,  and Ub' 
purty  trnnsfi-iTi-d  tu  the  iiii|ii.iveiiieiit  .if  Bayou  Bouef.  I 

Till'  UMik  (iipiii*  c.iiiNisiiMl  iliii-ily  lit'  .■iittin^'  and  girdling  leauiugtiiO'  J 
hi']-. '■iiitiuLT  stiiiii|i<,  sliuii'  siia^^.aud  lo^'s  along  the  t^nks,  and i^  1 
mm  in;;-  siiau>,  li>s>.,  ami  slump,  tnim  the  cliannel  with  explosives  M™  1 
lilurl;^  aiiil  taekli.-,  'I'lte  bav.iii  «;is  at  a  very  low  stage,  and  all  d»n-  J 
geriiiis(ili^lrin-tir->ii.s\\er'eri.'m(.vi'<t.  Seven  large  bowlders  were  destroyed  fl 
at  ('rawfiirii  JiliitV.  which  had  been  a  constant  source  of  trouble  W.i 
sleamlniat  men,  Tlie  wierk  of  rhe  steamer  TVifrKfary  (burned IS""}*  ^ 
which  foriiied  a  dangerous  obstruction  in  a  bend  of  the  stream,  WM  *  fl 
moved  entiiely,  and  the  old  cut  oil's  were  cleaied  of  uudeigi'owth.         jj 
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I  at  Fish  Tr^p  Shoals  and  Old  Mill  Cat-off  are  serious  ob- 
)  uavlgation  at  mediam  stages,  but  the  amount  available 
kll  to  attempt  work  at  those  places. 

Watkins  Decker,  under  whose  supervision  operations  were 

reported  that  the  work  done  will  save  steamboats  from  three 

s  time  in  making  the  round  trip  to  Farmerville,  and  enable 

at  a  lower  stage.    He  gave  the  following  summary  of  work 

les  worke<l  over 40 

1  from  chauuel 1, 397 

♦^d 648 

iinoveil 1, 113 

3,132 

remo\  ud 3, 14(> 

1,532 

brudli  and  willows  cut 12, 450 

rs  reui<»vwl  from  chiiiiiicl 7 

ovtiil,  viz:  Steamer  lYibulari/f  94  toiiH,  biirneil  18!N). 

is  not  permanent,  as  new  obstrucrtions  are  added  from  time 
,  altbougli  the  original  estimate  of  exist  rxmfemplated  (jom- 
ratious  from  Stein  Bluff  to  the  mouth  in  two  consecutive 
h  the  balance  of  that  estimate  ($4,(KH))  in  one  ai)i)ropriation 
in  be  done  so  thoroughly  as  not  to  need  further  attenti(»n 

11^  last  few  years  navigation  of  the  Corney  Brancli  has  been 
>strea,m  to  Cobb  Landing,  abcMit  4  miles  above  Harris  Bluff 
OS  above  Stein  Bluff,  for  the  benotit  of  «a  growing  commu- 
Lcing  the  towns  of  Shiloh  on  one  side  of  the  bayou  and 
on  the  other.  This  portion  of  the  stream  was  not  included 
lal  proje^'.t,  and  there  has  been  no  work  in  it  except  that  done 
the  steamboats  aided  by  the  shipping  interest,  who  now  ask 
ject  be  stmended  for  the  purpose  of  extending  operations  up 
nding,  the  present  head  of  navigation.  The  st  ream  between 
and  Harris  Bluff  was  included  in  the  survey  of  1884,  and 
ted  that  it  would  require  an  entiie  season's  operations  to 
obstructions,  at  a  cost  of  $7,0(X),  but  the  ollu'cr  in  charge 
that  it  would  be  of  dcmbtful  utility  at  that  time.  (Report 
igineers,  1884,  pages  1376-1381.)  With  the  amount  of  tiiat 
',(W)0,  in  a  single  appropriation,  the  work  can  be  carried  from 
up  to  the  hciul  of  navigation  at  Cobb  Landing  and  com- 
ig  one  low- water  season.  This  modification  of  the  prqje('t 
liave  received  the  sanction  of  Congress,  as  the  pending  river 
bill  provides  that  of  the  approxuiatiion  forl^ayou  l)-Arbonne 
ill  be  expended  in  improvement  of  the  Corney  from  Stein 
L'  head  of  navigation  on  said  stream,''  and  it  is  presumed 
ti<  HI  was  basecl  upon  the  rei)ort  of  1884,  as  no  survey  or  rec- 
)n  has  been  made  since. 

Money  sta temen t, 

alance  unexpended $890. 51 

amount  expended  tlnviu^  listtal  .>  cai- 705. 15 

alanee  unexpended 125. 06 

)priated  ]>y  aet  appro \ id  .Jul,\  IJ,  ImiJ 4,000.00 

able  for  fiseal  year  ending  J  une  :>0, 1891^ 4. 125.  06 


tcanbeprolitably expende<l in  tiscal yearendin^June^^,  1»94     11, 000. 
11  eonipiianee  with  re<|uiremeut8  oi  aectious  2  of  river  aiid 
ts  of  1866  and  1867. 
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III  in  tim  'Hil.v  iiviiiliilili-  rni'ivna  of  t.ranri|KirtinE  ornps  iiml  i<n]innni, 

„  .,„iKUi>itiuiMiii  in  wi""""  •"  'I"  "■-  '-  ' " .  —  .  ^.   ■.. 

tlio  south,  to  tli«  lii'uuuU 


hniiTiiiK  I">1K  UwtiuiMiii  hi  waf;"ii«  t"  'li>"  Virkslintir,  sfirevi'port 
—  *' *■■   '-  "-  ■ '■  niili-.>B.t  lU  El.lur*!..,  Ark.,       '     " 


rtiTiB  ornps  iiml  iin]innni.  i 
^,  Siirevi-port  niiil  PtulUe  „ 
Onochjta  Bircr. 
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Atk:^ 


■.\t.   (IrsI 


iioi.(iM[':\v,  r.oinsiANA  A\n  arkan* 
iiiiir.'  ill  J<'iii'i's.>iirH)iiitv.  siiiir.1i»i»l< 

r  I'iji.-  liliiir.  iniil    luliowjiii'  a  lort* 


iiilr>,  lli.'ii  imuHi'ILoIIk'  Mi.s.sis.-i|.|ii.iit  about 

IT,  hill  ^iricl-  .'lifriilii;  I...|iisi;iiia  liiiii-- t.i  tllPSOt 
■r,-.  OiMi'liihi  IMv.Tiil  .MMiilimisr  l>:,i-i,ii,  o|i|W 
>  lnLihIi';iiiM)^-<'ini';M>l'  I  III'  l>aviiii  iiiiil  M'ibutitrii 
inlrs.  'I'lii-  St:ir<>s(.ll,.)|iisi;ni;i;ni(l  Ai'kuilSaSBl 
iiiiis  liiin's  liiv  its  iitipnivemeiit,  luivigatioiiot 
<Mnii'tl  nil  111  I'l'iisiilenible  extent  as  early  aHU 
111'  l>:i>'>ii  wi'ii-  iiKiilo  ill  accordance  with  re^ 

' '"  ;i«  Ciilliiws;  From  its  month  to  theJ' 

'i,  Is71;  friiin  BitxtiT,  Ark.,  to  it>»~iiM) 
ai'is  i>i  -niiLi-  IS,  i,s,H,  mill  Juiii'  14,  ISSd;  miil  above  Ba_l;t«r  to  the 
colli  Comity  Mmi',  Ark;iiis:is,  ;i(-t  of  July  r,,  18.S4.  Repoi-ts  upon  t 
cximihiatioiiK  iire  cuntitiiiotl  in  rejiorts  of  tJie  Otiiof  of  RtigintM>ra, 
lS7a,  imgeHa83-3ti6;  ISTil,  piigi'sJHtT-lOOS;  1881, pagts  1453-1457 : 
Itibii,  iKiges  1548-156'i. 


i;is  Stiilr  liiii-.  art  lit  .Mil 
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Tlio  projrrf  for  tlu'  iiiipvoviMin'iif,  :Hli>]it(Ml  in  ISSl,  <'<niti*n!j)l;itr(l  tlu». 
Pi;  inn  v:  1 1  of  sna;js,  hv^s^  wn'i'ks,  Iciiiiin^i:  tiinluM",  ('!<•.,  t<»  ;rivc*  s;ir<»  iiavi- 
Uatioii  from  Ba.\t4»r,  Ark.,  to  tlii'  month,  a  dlstaiuM*  fstimatfcl  to  1m* 
iibout  L><>  miles.  Tlio  ori^^iiial  cstimato  of  <'osl  for  two  ronscfutivt' 
jM'asons'  work  was  $L*6,«^<»li.  but  as  nrw  obstnirtioiis  are  addrtl  every 
year,  no  estimate  for  ]»eriiitiiH*nt  iiiipnivement  lias  lieeii  madi*. 

The  followin«^  appropriations  have  bei*n  made: 

By  •'*<'t  of — 

M:iri:h  3.  IKSl *s,\Hm 

August  2.  ISK.* r..<HM) 

Julys,  isst r.,(H)0 

August  r>.  lJ!iMi ;".,  UK» 

Aui;ii8t  11,  1KS.V r».  <MH> 

Sciitl-lIllMT  19,  IMIO :»,  IHN) 

Total :;::.  <kn» 

The  work  was  t'oinniem'ed   by  iiiri'il   labor  »Inly -«i.  issj,  ;it    l»a\t<T, 

Ark.,  ami  was  i-arried  (b»wnstreain  lo  Ilarlhojoniew,  AiU.,  wlu'ieoprra 

tions  w«M'e  sasprnded   DeceinbiM"  25,  ISSl,  by  iii;;h  walei*.     Opnations 

wm-  re.siinied  Anirnsl  LM»,  1SS2,  at  tin*  latter  plare.  and  wt're  ron tinned 

;   <l<i\vn>tre:im  to  Liml  (irove.  La.,  and   discontinned   at  thr   latter  place 

l)e«'eiidn*r   I,   ISS'J.  hy  hi^jli  water.     ()win.ir  to  lark   of  funds   nothinu- 

fnrtluT  was  doni'  until  a])propriatioii  was  madr  by  aet  of  .Inly  .">,  issj, 

wliiMi  it  was  det'itb'd  to  j^ive  the  eontiaet  system  a  trial  n]Min  this  and 

otlu'i"  trilnitarit's  of  Ouaehita  IJivj'r.     Contrart  was  Irt  Ibr  the  r»'inn\  :d 

of  ohstriK'tioiis  at  'i^T'")  p(>r  nn'le,  and  work  eonnneniMMl  at  (he  month  No 

vi'UiIkm'  1(»,  iSSI,  extended    njistream  tWJrJ   mih's,  and  was  sn^pt-ndi'd 

iHviiiher  7,  I-SSI.     Xothinjr  was  dom'  the  follow  int*  yt'ar,  as  no  appio 

iniatinn  was  made,  and  ojierations  were  not    resnnn'd  until   NoviMuher 

-tl,  hSSli.     The  eiuiti-aet  iiM'thod  having  failed   toproNf  satisfntlory  or 

HHUuuniral  to  tin*  Tnit^Ml  States,  a  ehojipinu'  party  eoninn-nerd  work  at 

till' mouth  on  the  latt(>r  date  and  eontinncd  upstream  nnfil  stopped  hy 

J»i;:li  water  January  2t>,  ISST,  at  I*oint  Pleasant,  lia.     ()p<M*atio!is  wtiv 

^siiirn'<l  July  2."i,  JSST.   at    Poplar   PdulV.   Ark.,  and  rontinueil   down 

'^hiMiii  to  Point  Pleasant,  and  su*^pended   at    the  latter   plarr   Scpti'in 

"HT  la.  1SS7,  the  funds   lu'in;;"  exhaushMl.     Nnihini^  further  was  d<»iM' 

until  August  (»,  iss'.l,  when  a   t-hoppiui;-  parly  <'ofnmenee«l  woiU    at  ihe 

Dioutii,  continueil  upstream  about  W  mih*s  to  Oak  Landini::,  :iiid   tin  re 

S'is|n.n(U»d   operations    Novendier   lM.    Iss!>.     hi    JM-brnarv.    isiio,    the 

t'liiti'd  Slates  sinij^  hoat  Uinfhr  matte  a  patrnl  as  hi.uh   a*<  Ohio  band 

"i|f.  Arkansas,  about    lis  ruihvs  above  Ihe  mont h.  irnio\  inu"  jatns  ni' 

*lnt>.  pte.     Opi-rations  wi'ie  re>utm'd  la^t  hv  :i  ehoiManu  i>artv  Ma\  11. 

*'*j!'l,  at  INu'tlaml,  Ark.,  aliout  .'»."i  miles  below    Piaxter.  and  at  the  rinse 

"I*  the  liseal  year  were  still  in    pronress  and    had    hren   eariled   down- 

Nfn*ain  a  bruit  oO  mill's  to  lln;rhes  Plae<».  bunisiana. 

It  will  lie  seen  from  the  tbre^^oinu  that  opera!  i(ais  have  cMiiided  on  rr 
^'ii*  (entire  portion  of  the  lias  on  included  in   the  projcrt  for  if^  inipro\r 
'"<*iit.  ami  that  some  of  the  worst  slntehes  have  hern  wnrked  o\  rr  twti 
iind  three,  times,  but  at  no  time  wnr  the  t'und^^nllieifnt  to  do  i  he  work 
MtnriHiy:hly  ami  in  twoeonsemt  In  e  seasons  a>  w  as  ronimiplated.     1  li»w  - 
«*vei'.  the  intermittent    work   dniliiu-   thr  prriiui  of  li!  ,\  i-ai-*  hnu'lilril 
n.'ivijL;:ation   to  a  i^reat   e\t<'nt.      l>el'oi-r  the    iinproveinmi   ronnnenerd. 
tUrt'v  luiuiths  was  the  averajiii'  duration  of  the  n:i\iual»Ie  sdivihi:   mow 
tliere  is  better  mivi<Lfation  Ibr  ahniii   si\  mnnth^.  and  hoats  nt' douhle 
the.  <'apaeity  make  trips  wilh  uieater  safely  hi  half  the  time:  and  tlie 
rat-ivs  of  freight  are  reported  to  liase  hri-ii  rednerd  ."iti  prr  rent. 
Duriiiii;  the  tiseal  y«Mr  1S!»l;  nperalions  wi-re  eontiniied  as  lollows: 
The  work  bej^fuu  by  tin*  ehoppin;;-  parly  in  May,  isui,  \\;is  eontinu«'d 
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from  Hiiglifs  I'lmo,  LouisiiKta, dowuf^tieam  to  the  moatli.  w)iewoi 
tionis  were  misjK-iHleil  Aiigiirtt  14,  1891,  and  tlie  i*arl.\'  UaiiKliwml 
Bayou  U'Arboiine.    The  work  consisted  of  girdling  and  cutting  li     ' 
timber,  stumps,  shcirc  suags,  and  loga  on  the  banks,  and  removiog 
logs,  stamps,  nud  trees  £rom  the  cliaunel  by  moans  of  tilgti  explosi' 
and  blocks  and  tackle. 

Orer»eer  Watkins  Decker,  noder  whose  Baperviaiou  this  work 
(lone,  reiKtrts  as  follows: 

All  Ittaniiig  treoa  that  weio  in  uDjway  nil  iilixtriictjoiitoiiAvieatlonimracnlili 
anil  all  ilnngerouo  nhoro  9un){ii  cil.tinr  weu'  out  or  deBtr<ij'niI.  Thv  mnoralaf  oin 
oliHtructtuiis  le^Mffued  tho  iluiignr  U>  iiavipiticin  );n<ittly  unil  Inctvcuial  tlmd^Aa 
bnyt>D.  The  remuvul  of  largo  Urn*  (frum  H  tii  6  ftwl  in  >l)nuu.-tsr  nt  bdtt)  Hial 
caTod  into  the  buyoii,  fonnlu^  iluii|;E>roiiB  niiiiKa  or  lilooliliiit  tho  qtroMn  iiiiit  Mti 
traaL  and  aand  ami  thiu  furmiiig  Imrs,  was  iif  tlio  grvutdat  imiHiitKiioo  la  amiff 
at  low  sbtKea.  aixl  when  rerao^ml  the  norniiiiiJuliou  of  debris  wtuibeilnwity,]Mwl 
Fkrir  I'hiiiiiiii!  with  iwi  liiorensBd  dejith  of  uliuut  '2  ftwt.  ITii-  ilestriiction  ett 
Htlill<liliK  in  till'  uIjiuiiiuI  wiilenml  it  lit  naj-rnw  |)UFi>8  irnfu  UO  hi  30  (rvt,  aoUMi 
Miller  Hue.-.  ■|'..wM«.ii,1,  the  I!..iii.a  licmls,  liniii.y  I'l ,!<■..,  Mpvker.  .ind  fort  H 
■^.l—  l^t..,!  f. 
■  i.i.Ir  (hrl* 
...„  i-veiiUy 
tim  iloiilli  ■>'  ■  ■ ii'i       il. 4-,  .. ! , I  hti  (jitiu 

A"  »  rr'nnll.  Ill  lliif.  pta""!!"*  wurk  I  hnvf  t<,  8:iy  tliiit  tliu  rrliiinMul  uf  tU?  bli;m 
l<ii»[i  nldi'iicdrruui  auto  SO  feet,  :>Dd  that  Bti^ambiiAla  will  l)«ablD  tonitvitcatvoli. 
2  In  !t  fcot  h>wi>r  Htage  than  herutvforfl,  nnd  I  eBtiiunld  that,  truiii  Cwelva  tu  1] 
lioiirs  time  will  he  hu\oiI  in  uiitkiiig  the  niniiil  triji. 

Thn  work  in  uot  iii-mi  itniif  n  ■  nl^-tnii'l.innB  n>ltlJ]]i>e  bi  fortii  Iroiii  yrft*  W 
fi'ctiii  ciiviu};  Wn1>4  :i!i<l  <  I'.:  .'  i  n  '<  r,  lint  vnty  Itttle  will  hnvu  to  ho  dnnfi  4. 
tho  lianlta  rnraeveriil  i  <  '  .  :  .  <  i|i:i1  work  needed  in  the  reuiuvsl  uf  lng( 
aiiB<rs  from  the  nlianin  :.  ■  -r.isim  u  Ii>;ht  dnift  tinnK  ho--  — >j  ■  -- 

I  ci.mor  of  their  iiroil ■  ■!       .'■■■  i  i  .  ■   .  ..-(J 

!■■■ n.„-B«.,Ui-^  t:.Ul    ,.   ..  .   :ib^ 

I -■    ■  I  iii-iHilhlc-HttoaiiitOL ; .i^J 

\^  I..  I.    1.  .i-j.!'.'  .[■    [..|.  1  ■i]fiiLin  llii>  railroflil  ritiwes  Iri'i-lu  i.U'...-.  _:.",■  jii.^  .  tn:. 

Tim  lollowing  ia  a  aiiiiiinary  of  the  work  reported: 

Silagfl  riiimived  iruin  rhannel i,\ 

StHtiipa  ri'movoil  , _ _ Ll 

Shore  iin(i([srcmiAi"l il 

Logs  rem nvcd ___ T,l 

liuuniog  truM  ii'Iiua I'U  .- _ Kl 

Trei-sirinilp-l •. a,i 

It  wiMili]  liiiiil'yi'iMi  ;iiiv:iiif;i^('lii  lln'sliip])iDg  int^re-At  to  havB  gsuijj 
a(  r.ilnriiii'iil.  jiiiiiits.  ;i-;  :,i  l;;i\lri  ni  I'l.rl  liind.  Ark..  OH  the  MtsMj 
I'lirjlii'  syslnii,  [n  iiirnnn  sU';irnlni;il  nii'ii  when  the  V  could  eatery 
stivaiii  ;ind  ihr  (l.-|.llis  II, ry  f.iiili!  .Miiy  <m  the  Bhoala.  These atatW 
iici.'  lint  M  ;iii<l  I's  iiiilrs  iVoiiL  till'  I'ltjiHt  Survey  preciiic  bench  atMcO 
lipo.  Ark..  ;iiiil  Miiiild  [i'(|iiin-iiiily  ;il  iniles  of  leveHng  to  conneetthe 

\\  jtli  ;i  .i;:iiij:v  .It  III.'  riiiiiilli(it'Oiiiii-hita  River,  the  approximate linl 
of'liij;li  ;i]jil  low  \\;tti  r  ciitilil  lii>  di^NTinhiHl  ill  one  season  and  tbepnJ 
nUli' tli'jillif^  ;it.  Iijw  w;ilr]- liikcii  rrnin  sunndingts  while  reniovingoh»tini 
li'UiN.  Thv  nisi  iiriliiswiirk  is  iDsit^iiiliiMtil  compared  with  the  iD&ral 
lioiL  ;iii(l  )iiiiirii(.-i  tli:ii  wiiiilil  rc-.i!li.  orlnT  jKtiutiS  might  he  reached  t 
a  liiM'  (if  l,>\.-ls  ilii\(ii  111,.  |[<,iislc>ii.  r,.n(nLl  Arkansas  and  NortM 
J!;iJli-.iM<l  III  Miiiinir.  I.;i..  hiil  lln^  line  \viiii]<l  not  be  essentia]  excepti 
a  siiivi'\  "1'  111!.-  I>;i\iiu  ill  (■(niii>irliiiti  willi  tlie  improvement  of  OiukI^ 
Kiver,  The  wi,st  of  cstablisliinfi:  two  gaufips,  leveling,  and  wa£e#l 
observera  would  fall  within  4500.     No  separate  estimate  is  made  for  t* 
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ats  it  would  proxierly  be  vhargoable  to  the  iniptovcuicat  of  tlio 

Money  ttatemcnt. 

ISM,  balance  iinespended t2,2l6.  Tifi 

',  18K!,  amount  expended  dnrini;  fiBcal  year 1,  WW.  4t> 

IMS,  b&lance  nnexpended S4K.  10 

1802,  oulBUnding  linbilitirs .!« 

1892,  balanco  Bvailalde ai7.  IS 

t  BpiiTupriated  by  act  apprared  Jnly  13,  1892.. 5,01X1.00 

t  available  for  tiacal  j-oar  endinf;  Jutio  30, 1893 _ 5, 347.  IS 

iDfthntranbeprofital)lyexpoiiileaiiiftRcu1y(^iireDdinR.ritii<'aM)«<ll  10,0U0.(H) 
litted  in  cnninliaiico  tritU  reixiiirunii-nla  of  soctiuiiti  '2  ul'  rivur  and 
iior  acta  of  IStitt  aud  1H67. 


e  past  liMfai  yuar  this  bayou  was  repiirtcd  nari^'uldf  from  .lannnry  1  to  Jtino 
ilfamboats  rinjiloypd  in  this  trade  were  as  followH : 


CbH. 

1 

f 

i 

1 

^ 

iv.n 

1 

3 

1 

■J1Hiiil*~nl"ivi>l'.irtlnu.[ 

";=■'-■■■-"■"'■'■ 

■3 

Sidn  wl,,pl 

■"'■» 

RH. 

3(1.9 

4.i 

:! 

-r. 

... 

mriiiierce  of  the  stream  was  reported  to  be  as  fi>lluwH: 

Arti«i™ 

:t,u;i 

4fl.tWt 

if«!l-B«, 

T«v: 

d»-nr™iKhl» 

iTTwii 

,5.1»J      «..^-« 

::.,K-ffl 

■ 

utieam  in  croaBod  at  Itnxt^r,  Ark.,  tbe  iipprr  limit  of  im|>rnveint'iit.  by  a  brnni'li 
St.  Tionis,  Iron  Hoiiiitiiiu  anil  Soiitlieni  Kiiilruiul.  wliii'h  riiiiiieel«'  wHIi  llin 
ippi  Kivor  at  Arkansiui  City,  Ark.,  niiw  wi-Bt  58  inil<«  to  Warren.  Ark,,  innl 
'ly  will  be  extended  to  Camden,  on  the  Oiiii<:1iiti»,  wbicli  isetmneeti!)!  tvitli  the 
.ne  by  abnvnch  to  <>urd[in.  Ark.  Tbe  HoiiNtiin,  Coiitr.il  Arkaiians  niiil  Norrli 
ilroad  (nnothci  btanrh  of  till- Miwiiiiri  I'ai'iflc  Systi'iu)  rnns  panilli!]  In  Kiir- 
fwfrnni  HcGetine,  Ark.,  t'>  .Mmirnii,  La.  The  projected  ex tvnn ion  i>f  l)it>  New 
s  and  North wotitvra  Kailway,  mirth  of  Kiiyvillu,  La,,  will  cross  Bayou  Uatthol- 
m  a  lino  from  Baatrop,  La.,  iu  Iliiniburi,',  Aik. 
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IMPKOVKMKNT  UF  BAYlli;  nrpIlIF  (RfEIIK  KIVKKt,  I.nlTISIANi. 

Bayou  Eoeiif,  usiiaily  called  Jliruf  Kivi-r,  )ia«  if«  sonr™  in  C'W 
CoiiTity,  Routhrastcrii  ArkiiiisiiH,  llnws  in  si  gnu-mi  mmtliwcshirly.iHr 

ti..i),  ;iii.l  i-iilfis(tiuiclii1;i  ItiviTiit  Sliiir.-nl    l*..tii(.  s  iiiilfs  alwvc  U 

riM.nl.Tu--.    CiihiliHiLJ;!    P^disli.    I.a.     'I'ln>  iiii|.n.v--i.n^iit  of  ti.is  wliv 

wa^  icihikni  liv  llicSlaliM.l' 1,„ _       _.._     _^ 

III.'   I'rjxHl   r.l'llir  l>.>:il'.l   nl   |iilbli<-   »ril'li.s  uf  IMH  til^llill^'  ItillL  JtUaiilM 

oiwn.il  I.,  I'.iiiil  .1. ■(In  Mill. 

All  v\:iiJi)ii:ilinii  III'  I  Ills  ntrciuii  viOA  tiiiuli;  ill  18H<),  in  ac'^wi-(laB«ii 

n'.|iHi'r iilH  .)l'i'i\ri  ;i\iil  liiirliiir  iu.-t  of  Juil0l4,  1.S8<)(IU<pintt'bil 

Eii^iiui'i^,  iss;,  j,;i^.s  I  l'_'I-l  (L'JS).  iiiiil  tlu-  jirojwit  l>ii»cd  tbrnwil 

li'iji|il',iti.-<l  rciiioviii;;  sii;ii;s,  liififi,  h'uliilis;  limliiT,  cli',,  oliKlTllctiliC til 

(rii(irm;iniigli    st;i-i'^    linm  Wgillii.-.-  L.ki.Iui;;  l<.    IIk'  iiioiilli,  »  ilistu 

i'Hlim:il<>.l  Uilx'ubuul    I.V^  iiiilrs.     'I'l.r  rslhii;ilr.l    .' 

iili.stni.-lioiis   i[i    IWii  r.ni.srr.ilivr  mmsoii.s  n;is  .iiL'll.l 

sti'iii'tJoii.s  :in^  :i<lili<il  <'V<-]'.v  .V<':<.r  IiimI  J'<'(,iiii'i-  ivtii<i\;il  IVoiu  IJIIK-tuttt 

l^iiiI.T  rivn-ari.!  Iiinlii.r  ^k'I  i.r  .hilv  :.,  ISSl.nii  cxinTniMtu.n  «r  III 
oiitlrtw  IK-Jir  I'l.ilit  .IrlliTwiT.,  I,i>.,  \v;is  ii.iiiir  will,  ii  vii'«  !..  .■li.siiiK  tM 
Till'  report  theivon  irnniinn'inicd  Mii'  clusim'  nT  Musi 
sary  to  prescrvi'  nmiu^ilinn  m  tin'  nIhmim  ilir|iint.  CI 
1885,  pages  ]ri45-i:ilM),  iiii.l  lliis  ;i>iitili'>ri  lo  thr  (>r.'.| 
by  river  and  harlwr  a*-.t  of  IHsti,  whii'li  providwl  #ri,ini 
iinprovenieiitj  and  for  closing  Oiitlut  Nitnihcr  One." 

The  foUomng  iipproprlHtioiLK  liitve  tifO-ii  nindti: 


Miiruli  3.  1881 

AiiKOstB.  18K3._..    . 

.Inly5,lS8t.- 

AiiKUBtli,  INSM 

September  I'J,  1»!I0- . 


f 


Toful..- - - - 81 

Till-  imprnv.-iiLfi.t  was  rnMii.n-iMT.l.  liy  Iiin-il  Litmr.al  Point  JcffCI 

in  AiL-iisI,  l.s.si,  .iTiil  llir  «Mik  nI    a  th,iii|.iiiu  i^iilv  was  n.rnctl  <ii 

Klr.Miii  altniil  lilH  miles,  jnid  siisp If<l  :il  Dir  .hw.if  Ni.vi'mlw,  1 

wlii'iL  till- aviiiliil)!)' IiiikIs  wrrr  i\!i:iiistt'il,     <  >|i'Tatl(iii,s  were  resmo 
H<'|>Iriiilirr  It,   ISSL',  iiiiil  iii-twreii  lliiit  ilati'  ami  l)(ri-iiil.<T   L'O,  18S1 
jiMiliiin  .if  llic  liviT  ahnve  {]„_■   lailioa.l  rnissiiig  nwiriiiranl,  Lii., 
i'.ui.l  .lellvrsni,  wasw,ak..,lnverhvadM.iipiu^'p;"-'V.     Ni.tliing  furth 
Wiis  done  uiitii   a|iiM-o|.Hatiiin    was  niaili;  by  act  of  1-SS4,  when  it « 
ilriirli-(l   t.i  ■;[\e  llif  .■ualiart  liii.'tli.xl    a.  trial  uixiu  tliti  tribntaiitf 
OiMH'liita  Hiv.T.     Oil  I!.niil;ivrr  flu-  M-nrk  was  let  at  a  tate  of  ITfij 
luil.-.     Till-,  n.iitntclx>is  .■oiimiciiriMl   (.lii-ratioua  November  36,1881, 
llif  iiumtli,  ami  rdntiiiiicd  ti|pshratii  lid  miles,  susi>eu(liiig  work 
bt-i  II.  issi.     'I'll,,  tonus  ,)t  llii'  iicxtitppropniition,  by  !wt  of  1886, 
vi'li'il  till   .■uiiiiiiitinj:  llic  iiiipTiivi'rm'nt  and  flosijij;  nntlet  No.l, 
njioii   ivrxamitiatioii  it  wa.s  limml  rssi-ufial  that  all  three  on tleB 
clcirtcd,  and.  bv  iiiiitiiiK  wiili   ilir  |iliintei'.s  wliose  lands  would  bepP 
t«i-ti'd,  this  was  iliiuf  in  Iss;  ^ad  iss.s,  ibr  propfirtion  t.f  (.-ost  bonifl 
till'  rnil.'d  Sl;ilrs  liaviiiL' I'lTii  >^:>.  Ill.Ts.     Outk-INo.l  was  cUisiJ  w*^ 
staiitially,  tin.'  sn-mid  nutlet  was  .■li.si-d  by  a  beavy  dam,  and  the  tUWI 
by  a  low  dan],  this  being  all  tlie  wi.rk  tliat  cmdd  be  douo  willi  tli 
sufBoient  appropriation  ami  the  assistance  rendered  by  tliL<  plan 
The  removal  of  obaicuctious,  by  tumd  labor,  waa  resumed  ^Nuvtiml 
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LK?<>i,  and  hftween  that  date  and  May  liL',  issi),  opiTations  wwv  vnv 
*\  fnmi  Point  JetVcM'son  to  tlu»  nMuitlu  but  work  was  sus|M'iid(»d  IVom 
unary  1  to  A[»ril  1*5,  LSSIJ,  by  liiVb  water.     Tin*  .small  balaiin*  avail 
>U*  wa.s  rxpendf'd  in  DcceniluM*,  ISSt),  tor  <»|M'ralioiis  of  the  sua;;  lj(»al. 
wthfr  in  \vt»rkin^  over  tho  GO  inilos  aliovt*  the  month. 
The  removal  of  obstrnet ions  between  ISSI  and   ISSl)  I'lialded  steam 
oatR  to  run  to  Point  Jeti'ersi>n,  10  miles  below  Walhue  Landin^^  <lur- 
i}rhi«rh  stajres,  with  •ri'oater  safety. 

The  elosun*  of  the  three  outlets  iunu*  Point  Jetferson^  in  1SS7-'8S  jLzave 
unu'diate  benetit  to  navigation  by  continin^r  the  tlow  to  its  natural 
lirection,  and  by  seourin;::  the  bars  below,  but  ilurin;;:  the  ovei  tlow  from 
heMis.sissifi])i  liiver,  eaused  by  breaks  in  the  h*vees  in  the  sprin**'  i»t 
.890,  all  the  dams  were  destroyed.     As  soon  as  the  ap]u-o[)i-iation  of 
J^heea me  available  an  examination  was  made  to  iletrtniine  the  rv 
entof  tliedaina;;e,  and  with  a  view  to  rejiairin;^  the  (hims,  if  praetica 
ile,lH*fore  hi<rh  water  jset  in.     ()win«»'  to  tin*  isolated  sitnati«»n  and  tlie 
ITdJiter  ditlieulty  of  obtaining  earth  than  when  tin*  tirst   ehisure  was 
nade,  it  was  estimate<l  that   J?  12,000  won  hi   be  re«|uiied  to  rhise  tin* 
ibw;  nutlets  and  eonneet  them  with  the  parish  lev<'es.     It  lM*iii;i*esscn 
ibltliat  all  the  outlets  shouhl  be  elosed  substantially,  an<l  at  the  same 
linn*  to  prevent  baekwater  attaekin^  the  daujs  tiom  tiie  n'ar;    the 
imouiit  available  havin;;  been  mueh  too  small  for  the  purpose,  and  in 
lairy  having  «hown  that  lut  aid  eonhl  be  expected  fr<Hn  local  levrr 
iMianIs  or  owners  of  hmd  adjaeent  t^)  tin*  millets,  it  was  iliM-iih-d   to 
*pply  the  available  funds  to  the  removal  of  obstru<'tions,  and  to  delrr 
rebuiMin<:  the  <lams  until  an  appropriation  was  nnnle  for  the  puritox*. 
I>unnf(  the  tisral  yc»ar  1S92  o])eratioiis  w<'re  as  Ibllows: 
At't('rsusp(MKlin;r  o]Mrratious  in  Ihiyon  l)'Arl>onne,the  <'lM»ppin;i^  paity 
*Ijicli  had  b<»en  employed  on   that  improvement  was  transferred   to 
^iit  liiver.     The  lowi-r  part  of  the  river  beinji  eompaiatively  nnt»b 
trusted,  work  was  eommeneed  Septi'udier  2S.  lS0I,;it  Tlionias  Cut  otV, 
'unit  ."lO  mi h*s  above   tin*  mouth,  and   carried   upstre;im   to  the  lower 
u\  of  Tom  Jones  Plaee,  OA  miles  above  the  X'irksbur^,  Shre\<«|Mnt  and 
Hoifie  l^ailroad  I»rid^e,  where  it  was  suspended  December  11*,  |S!)|,  a 
Hall  balaiK'e  of  the  ajipropriation  haviuji:- been  reserved  to  renioNe 
Uis  of  drift  if  found  necessary.     The  watci'  remained  at   a  h>w  st:i^e 
iriup:  the  entire  perio<l,  and  etVective  work  was  tlone,  consisting:-  of 
llhi^  and  ^inllin^  leaning  trees,  cut  tin;-'  slumps,  shore  sna.i4:s,  lous 
id  brush  nloii}^  the  banks, and  removin^^  sna^^sjo^irs, trees,  an<l  stumps 
imi  the  channel  by  means  of  ex]>losives  and  blocks  an<l  tackle.     Spe- 
al  attention  was  paid  to  elearin;;  points  ami  (^leanin;;-  out    the  bends, 
lemost  notable  luirrow  bends  at  which  work  was  doni^  bein^r  as  tol- 
ws:  One-half  mile  above  Bij^  Creek,  above  mouth  of  Itavou  Lalonrche, 
raiidin   Bend  (one-quarter  ndle  acioss  at  neck  and  "MnilcN  around), 
ave  Moore  Bend,  Mcintosh  lh*nd,   Herbert    Poe   Bend,  alM»ve  K*cd 
uuth  fhiyou,  Alto  Ijend,    Kindtrou^h    P»end,  Boy  kin    Bend,  and  'fiie 
inks  below  the  railroad  bridge.     Tin*   lar;^('st    and  most  danuerons 
)8truetions  were  destroyr'd  with  explosive.^;  the  smaller  ones  wer*'  cut 
ito  .short  lenj^ths  and  all  that  couhl  be  weic  burmd,  to  prevent  tut  are 
I'struetions.    An  average?  daily  force  of  21    nn'U  was  emi»loyed,  and 
.-1H)  jMiuiuls  of  dynamite  wen'  us(m1.     Overseer  Watkins   l)e<ker.  who 
apervised  tb(^  work,  repcu^ts  that  steamboats  can  navijLiate  this  part 

|.*4l*  *>1  A  A*       A  A  Y*1  1^  11 


niie  river  with  greater  satV-ty  on  any  staue  hi;ih  t'non.nh   to  enable 
I'^ia  to  cross  the  bars,  without   dan«;-er  of  knockiui;  <low  n  chimiM'ys, 
•^---jrjii^  upper  works,  or  h»sin^  cott4)n  and  other  freight  in  leainn;^ 
;r;thatihey  can  save  at  least  thirty-six  hours  tinn*on  the  round  tiip, 
lavigate  ou  a  2-luot  less  stagi.'  than  before j  and  that  the  widening 


ama^ 
iml)er 
Ud  uav 
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of  narrow  places  and  clrarinj^  tlir  Ix^ndM  will  facilitiUc  transportation 
gn»at]y  by  towboafs  witli  barp»s  or  rafts. 
The  following  is  a  smnmary  of  the  work  rei>orted: 

Suaj^r*  n'm<)vr»il  frmii  rli.'iinicl 8,928 

Stiiiiips  riMiiovnl .• fi,ll72 

Lnj^H  n-iiiovrd 25.437 

Slum'  8ii]i;;s  rfiim vi««l it Lt6 

I  .«'aiiiiiK  tn'«'8  miioviMl !!^9A 

Tn-os  >rinll«Ml 13,657 

Siiiiaiv  yanls  hrnsh  ipiii  willows  nit 20^060 

The  stern  wheel  stiNuner  fJra  No.  ^/),  a  vessel  of  1 70.80  tons,  136  feet 
Ions:  by30S  JVet  breadtli  and  5  feet  (b>ptli,bnilt  in  18(^, burned  inBffuf 
Kiver,  January  7,  1S92,  abiait  1  mile  above  MelntoshPlaee.,  andtbe 
wreek  was  a  serious  (»bstruetion  to  navip)tion.  A  lar^ejaiuofdrift 
formed  above  tlie  wreek  the  latter  partof  «lanuary  and  was  reinovwlby 
tlie  steamer  CiiyofFlomu'V^  aided  by  Overseer  J )eeker  with  explosives. 
It  is  intended  to  destroy  the  wre<'k  under  the  )>rovisio]is  of  seetion  8of 
river  and  harbor  aet  i>f  Septendjerlt),  181K>,  as  soon  a,s  the  ^vater  i-eaclies 
a  stafje  h)w  enou«rli  to  do  the  work  within  the  small  balanex^  available. 

TIm*  estimates  driven  in  my  last  report  (Report  Chief  of  Enpneert, 
ISDl,  i)aj»;e  1!)SS)  for  closing  the  outlets,  continuing  the  removal  ot'ob- 
structfons,  and  for  survey  of  B(euf  Kiverineonnection  withthe  sun'cy 
of  Ouarliita,  are  repeated,  as  follows: 

Nor  flosiiij;  the  tliiTf  oMth'ts  near  Point  Jefferson $12,^00 

For  I'ontiniiin};  tlie  rt'iiuix  :il  of  ohstructionH 8. WO 

For  Kurvev  «»f  Ho'iif  Ki\  »t 6.*W 


Total 26.0(» 

Money  HtatvnunU 

July  1,  18Jn,  l)alan<'»«  unexpeiideil $-1, 971.8 

.Iun\'  !W).  IS!»2,  Mnioiiiit  exjH-iiiled  during  tiseal  year 4.66&9 

,m» 

22.M 


July  1,  1S!»*J,  halance  iiiiex|M'n(l<Ml. . .  ^ 
July  1,  l^'.^-.  uulhtaii<liii^  lial»ilitics.  .. 


July  1,  lx!»l'.  lialaiue  available 282.* 

Aiiminit  apjiiopriated  hy  a«'t  apj»rove<l  July  13,  ISlfJ ^ ]0. 000.09 

Amount  available  for  fiscal  yoar  endinjj:  .June  'M\  ISJK^ 10,l!83.3§ 


t  Amount  thai  <'an  heprotital»ly('Xj»eude<l  in  fiscal  yearentliug  June  .TO,  18D4         IH^OOO 
•?  Submit  ted  in  i-ompliaiM-t^  \\  ith  re<|uirement.s  of  H04'tious  2  (»f  river  and 
(      harbor  acts  ol"  isikj  and  IstiT. 


< 'MM  M  |.:IM '1  AT.   si  ATIS TICS. 

This  riNor  wa**  n-pnrtrd  navi;<r.,i,i,.  fnun  January  I  to  June  :W),  1S!>2. 
/././  nf  NtuimhoniH  rntjtujal  in  nariifatiou  during  the  tfcar. 

Dralt. 


N.I  II"'. 


Cla-.'*. 


a 


K/i:i  No.  10 

("ily    of    Fli»r- 

Litiint  ItlaiikH. . 
Ivw  ill 


C».' 

c 


• 

ja 

■*-> 

t 

u 

4) 

» 

Pi 

tWt. '  Frft.  !  Frrt.  Ft. in.  Ft, in. 

Sti  III  ^^ll•-•-l    ITCi.  M)    i:i(i.O     ;U).H       5.0'  1!    U     5    0 

!  I 


<io :t:.j*.:M  ifHi.o    :j2.o     r».:i  2  6 

I         ' 
ilo '  JiL'. 7:5  101.8    -ji  :i      :{.s  l    8' 


BotWtM'Il — 


I    ■ 

■ 


« 


r 


Tn^' 


ti.  Ti:     47.0      Vl.'l       5.0    2    2     2    2 


I 


Xi'MT     OrloanA      himI  ■ 

I  Nvw  <  ^rloaiiff  and  rail-  i 
7    fi  ;)    mnd  brill}!!*. 
'    "  'Now     Orliana     and  | 
KuM)nit  IVrry.  I 

Muuth  of  lirriif  llivir  ; 

and  KttHona  Ferrj'. 
Stiiflonl    Point     and 
Pnuiii'  Landing 


l- 


■i 


I  -V. 


•.#-,- 


APPENDIX  V REPORT  OF  CAPTAIN  WILLARD. 


Summary  of  freights  reported. 


1617 


Articliv. 


1  I 

1891-'92.     1890-'01 


1883-'90. 


rtton 

irttMi  seed 

lldM  and  Hkin;» 

Jen  ttof -li 

LoBilMtr 

tawloj;*    

ItavM 

VlKQUjiiieond  .. 


1888-'80. 


Total  down  frri;;lit  ^ 
Beten  freightH 


Tutal  fr«i);lit:f 


a.osT)  : 


2,  m\\ 

1,370 


:i,  \:v^ 


Eitiiiat«d  value i  $501,000  1  |63f..50O  '.  $o«0,850  \    #457.100 


The  Vicluliurj;,  Slirov«port  and  Pacific  Railroad  crosses  Kcpiif  River  near  Girard, 
La.,  and  th«  projcct<?d  line  of  tli«  New  Orleans  and  NorthweHtern  Railway  will  cross 
tb«at  1^  miles  north  of  Rayvilks  I-.a.  Tlio  Hnnst<»n,  Central  Arkansas  and  Northrrn 
fi^ulroMl  runs  parallel  to  the  river  on  the  wtvit,  and  a  new  lino  is  projected  (lionis- 
hna,  Arkansas  and  Missouri-Railroad),  whieh  will  touch  the  river  at  several  points 
on  the  east. 


V7. 
IMPROVEMENT  OF  TENSAS  KIVER  AND  BAYOU  MA(,:ON,  LOUISIANA. 

Tensas  River  has  its  source  in  Lake  rroviclen<'e,iii  northeastern  Ia»u- 
isiwia,  within  2  miles  of  the  Mississippi  Kiver,  flows  in  a  fi^eneral  soiith- 
ttly  direetion,  gradually  diverging  from  tlie  Mississii»pi,  and  joins  ( )uji 
chita  and  Little  rivers  at  Trinity,  La.,  in  fonning  Black  River.  IJayou 
Ma{on  was  unit.ed  under  the  same  head  of  ai)proj)riation  with  Tensas 
Kver  bv  the  act  of  1884.  This  stream  rises  in  Desha  (.■ountv,  soutli 
ea."<tern  Arkansas,  nety:  the  source  of  Bieiif  Kiver  and  a  few  miles  wvM 
rftte  Mississippi,  flows  in  a  general  s<mtheiiy  direction  Avest  of  and 
yearly  parallel  to  the  Tensas,  and  enters  the  latter  about  10  miles  above 
to  mouth. 

In  accordance  with  river  and  harbor  a<'t  of  June  14,  1880,  examina- 
tions of  both  streams  were  made  in  1880,  uj)on  whicli  the  plan  for  their 
improvement  is  based.    The  project  conteniplated  removing  snags,  logs, 
3nd  leaning  timber  obstructing  navigation;   in  Tensas  Kiver,   from 
I^allas,  La.,  to  it«  mouth,  about  134  miles,  at  an  estimated  cost  of 
•^,000;  and  in  Bayou  Ma<;<)n,  from  Floyd,  La.,  to  its  mouth,  about  08 
'Allies,  at  an  estimated  cost  of  *17,(K)0.'   (Keport  < 'hief  of  Engincei  s, 
^881,  pages  1457-1 4G7.)    The  estimates  were  based  upon  calculal  ions  for 
*^^ltinuous  work  in  one  low-water  season,  and,  in  view  ot'  tlieapiMopri- 
^^ions  heretofore  msule,  are  without  value,  as  new  obstrurti«)iis  are 
^Uled  every  year  and  require  removal  in  the  interest  of  safe  navigation 
^>m  time  to  time. 

The  following  api)roi>riations  have  been  made: 

^S  act  of— 

March  3, 1881 $3,0(10 

July  5, 1884 l.OOO 

Augusts,  1886 4,000 

August  11, 1888 5. 000 

September  19,1890 5.0(H) 

Total .^ 21,000 

KNO  92 102 


*     'i'tte  impniv    npiit  of  Tensas  Eiver  was  wimnicurwl  by  hirod  lahor' 

'Diher,  IJ    1,  at.  ]>aUaM,  La.,  wherB  Uie  Vitksburg,  yiircveport  at 

c  Riiili    d  crosses  the  river;  w«rk  was  carried  dnwiiNtxeam 

Biickiie    ["luce,  and  8U8]M.>Dcl«d  the  lat«r  part  of  Denember,  188 

next  worH  was  let  by  eoiiti-a«t  at  tlie  rate  of  #lli5  per  mile;  oper 

-3  coinineueed  at  the  niontli  0(;t<)ber  aS,  1884,  wore  carriHl  ap»ti«a 

It  3!l  miles,  and  Buspcndt'd  24oveiuber  28,  1884.     As  the  contrai 

.^od  Giilt«l  to  prove  Batislaotory  or  ecoDonii<.'iil  for  the  clans  of  wori 

quired  in  these  streaiiis,  stibae^iiteiit  operations  wi-re  ctondiKted  Ig 

vd  labor.    As  no  work  had  been  done  in  Bayou  Mn^ou,  tti«  !t])pa 

tiun  of  18>t6  W!i8  applied  to  that  stream,    Ojwratioiis  eoniineiLnil 

Femberl4,:  886,  and  were  Buepended  the  latter  part  of  Januar)',lSfS 

1  work  durli.g  this  period  having  extended  from  Floyd  to  th«liwul| 

m  tlie  bayoa.    In  Oetober,  1887,  this  work  was  gone  uvor  from  Vlc^ 

"lowii  to  Oakley,  about  *"  ■";'"-  ->-"•—  the moutli,  operations  voTubtiq 

liiefly  of  tlie  destrurtio  tiona  of  drift,  most  of  wliicbwa 

,amod.    Work  was  n'  February  1,  1889,  and  t'ontiuiM 

mtil  April  22, 1889.    (  ng  this  period  extended  ovur  lb 

mtire  portion  of  Bayo.  led  in  tbe  project  audaboud 

i'"s  of  Tensas  River  !--■  1  Bayou  and  Tensas  BloK 

0  total  aniountex[  3U,18gi,wa8$15,873.24,  of  «hi(| 

',\)M^  were  applied  ^  'enRas  lUver  and  98,343.99  to  tli 

,yun.    Tlio  obstructio  »ved,  as  far  as  practieable  wifi 

tse  ajnount^,  and  resui'-^  ing  tbe  danger  of  navigartioD| 

dse  streams  and  shor         i  of  trips  about  12  houra.  '. 

iXiring  the  fiscal  yea.        i  ns  were  as  follows:  i 

Aft<.-r  suspoiidiitg  work  lo  >iver,  the  chopping  party,  vra 

biul  been  employed  on  that  im])rovuiueut,  was  transferred  to  Bay4 

Miicim.    Alter  starting  tlie  quarter  boat  down  B(Buf  Biver,  OverMf 

^ViitUiiiK  Hecker  ;iiid  4  I;ii)orers  proceedeil  by  rail  to  Dothi,  La„  an 

tlifiirc  U>  the  wrerk  of  the  steamboat  H.  J.  Diekty  fL'08  tons),  wliic 

Riink  in   liiiyou  Ma^on,  alKuit  3  miles  above  Delhi,  January  15, 1S9 

The  dcstnictron  of  the  wre<-k  had  been  ordered  under  section  8  of  rivi 

and  harbor  iictori8!KI;  the  owners  and  underwriters  had  been  notiitei 

and  ii  111  pie  time  was  given  them  to  save  the  cargo  and  machinery.  Tl 

overseer  reported  that  upon  arriving  at  the  wreck  it  was  found  that  tJ 

lioilcrs,  all  the  nlil(^llin(■ry  except  two  engines  and  the  shaft,  and  abw 

hull'  the  i-ai>in,  had  been  removed.    The  boat  lay  across  the  streai 

witli  its  liead  high  and  dry  on  the  left  bank  and  the  stern  about  15  fe 

dee]>  in  the  water  on  the  opposite  side.     Charges  of  dynamite  w» 

placed  1.5  to  2(1  feet  apartthe  entire  length  of  tbe  boat  December  16  an 

17,  ISlil.liy  which  mi-ans  the  hnll  .-iud  remaining  portion  of  the  cabin  we: 

destroyed  or  broken  into  short  pieces  tofloataway  when  the  water  ros 

The  eugiiies  and  shaft  lie  on  the  bottom,  where  they  were  thrown  1 

the  explosion,  and  can  be  removed  only  with  hea^y  hoisting  appaniti 

or  destroyed  with  evplosivcs  at  extreme  low  water,  but  will  not  inte 

fere  with  navigation  -aX,  the  stages  on  which  boats  run  iu  this  streai 

The  entire  cost  of  destroying  tlie  wreck  was  $95.;i3. 

The  main  party,  on  the  quarter  boat,  left  Girard,  La.,  Boeuf  Bive 
Decendwr  14,  and  jeached  tbe  month  of  Bayou  Matron  December  2 
1891.  The  bayou  was  at  a  very  low  stage,  about  2  feet  above  low  watfi 
but  rising  slowly,  and  was  found  to  be  badly  obstructed  at  that  9ta| 
with  channel  snags,  logs,  stumps,  and  shore  snags.  Work,  consista 
chiefly  of  removing  obstructions  in  the  channel,  and  was  carried  fr» 
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the  mouth  upstream  a  distance  of  about  40  uiiles  1o  the  Stone  IMaee. 
Storoiy  weather  set  iu  January  lli,  and  the  bayou  rose  so  rapidly  tliat 
0{)eration8  couhl  not  be  pursued  to  Jidvanta^^e,  and  January  VW21  (lie 
boat  was  moved  from  the  Stone  IMaee  upstream  to  the  raihoad  bridji^e 
iiearl^elhi.  On  the  latter  date  tlie  crew  was  discharj^ed  and  th<»  b<»ati 
aodoattit  were  laid  up  t4)  await  a  favorable  staj^e  for  resuming  work. 

The  following  is  a  summary  of  the  work  done  December  10  to  »Ian- 
uary  12,  viz : 

Soiigg  rouiovod  from  (.'haiinol HI't 

Htnmps  reiuoved 1.512 

Shore  snags  reiuovotl 1 .  l.^O 

I.*«g»  Tfuioveil 1,  'XV2 

I-wiuiiijr  trees  out 1,  OTU 

TwcBginUed HU) 

Wrwks removed,  viz:  Steamer  H.  J.  Dichu.  niink  Jaiinarv  15,  18I»1,  3  inilcH  altovo 
Wlii,La.  •  ' 

On  aci'onnt  of  breaks  in  the  Mississippi  Jliver  levees  near  the  head 
waters  of  the  Tensas  and  Macon,  the  escape  water  from  w  liich  found 
an  outlet  through  these  streams,  the  sta/^es  remained  hi^^h  to  the  end 
of  the  fiscal  year,  and  nothin*r  further  could  be  d(uie.  As  soon  as  tin*, 
water  is  low  enough  to  work  to  advantage,  operations  will  be  resumed 
ami  contimied  until  the  available  funds  are  exhausted. 

Gauges  should  be  established  on  both  of  tliese  streams  on  the  line  of 
the  Vicksburg,  Shreveport  and  Pacitic  Kailroad,botli  to  ascertain  their 
rise  and  fall  and  to  give  information  to  steamboat  men.  Tiie  cost  of 
the  senice  should  not  excec»d  $200  a  year  for  each  gauge.  A  gauge  at 
the  bridge  of  the  New  Orleans  and  Northwestern  Kail  way  across  Tensas 
l^ivcr  at  Daniels'Ferry  would  be  useful,  and  could  be  established  and 
set  to  Cairo  datum  at  a  cost  of  about  $20. 


I 


Money  st<itement 


J«Jy  1. l«ni,  Ijal.inco  niicxpondod ;?:>.  IL'O.  7i; 

J'lno  30,  l)i\f2f  aiiioiiiit  uxpoiulod  duriiijir  iis^tal  yrar J.  107.  1(> 

■  _  

J'ljy  1, 18J)2^  1)alanru  unexneiidod :i,  Oil*.  :;<i 

J^v  1, 1^2,  outstanding  Habmties .:w 

*[%  1, 1802,  balam-«  available :^,()is.ijs 

-^niount  approi)riat<^d  by  act  approved  July  13, 1802 5,  oon.  (u) 

^oont  available  for  fiscal  year  ending  June  30, 1893 8.  o is.  <»>> 

I  Ainoant  (eatimnied)  required  for  coinplciiou  of  exist  in;;:  projtrrt II.jhm).  (X» 

^  **ioini  t  that  can  beprolitablyoxpenrlod  in  fisj-alyenr  «'ri<liu^.hinr30.  ISill  \{)^  (mj<).  (hj 
^**l»mitted  in  coniplijinc*;  with  reqiiiremenls  of  Hoctions  -  of  river  and 
liarbor  acts  of  1866  and  1867. 


COMMKKCIAL    hTATISIirrS. 


j^  *^ege  streams  were  report^Ml  n;ivi^nl>lo  for  lar;;*^  boats  Hnrinjx  Hsral  year,  tVoiri 
|5*^i:«riiiber  1,  18t)l,  to  June  30,  1802,  and  for  tlio  small  steaiubuaLi  there  was  naviga- 
^ii  the  whole  year. 
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IMPnOVEMKNT  OF  |iAVU|-S  RONLUVAY  AND  VIIIAL,  I-OULSIAN; 

ISiiyoiiN  li.niilcn-ay  iiiid  Vitlal  f'trm  ■.\  .Iraiiijiftc  ciiiuil  for  tlii'  liiw! 
l.vt\vi'Cii  tlicTnisiis  ;iihI  Mississinpi  liv.-is  in  Ihi'  viviiiilv  ol"  Luke 
iiivni,  iui  ol.l  diaiiii.-l  .iftlio.  .Mississii.pi  ai.mmi  Ihivis  I.slaiid,  S^  i 
bfli.w  VL(;ksbiii;;,  cut  olf  in  I.SIIT.  liiiyii  lt"inl«wav  iuLiis  Tcnsiia  1 
iii-ai'  Dallas,  La.,  ainl.  Irmliiif,'  in  a  annTal  s.iiitln-aslVily  .lim-tiori 
wniti(H!twl  iu■tilit^ial]y  \mh  Laku  I'aliayra,  abfiiit  H  iiiili'8  iVmii  it 
traiK.'V  into  tlic  Mississippi,  by  a  cut  known  as  Harpers  Canal.  ] 
tliis  point,  t«ii<lin(i  in  a  sinitlioastiTly  iliret-lTon,  the  luimo  is  cliaii^ 
Bayou  Vidal,  which  forms  a  coiinci-iiiwi  with  the  Tenaaa  throngh 
Bayou. 

In  accordance  with  the  river  ami  harbor  act  of  August  2, 18S 
exnminntion  of  these  streams  was  made  in  188!!,  and  in  viewof  th( 
of  the  work  and  the  small  amount  of  coinnicrcc  to  l>ebeueflted,thi 
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cer  incliarge  reported  adversely  on  their  improvement.     (Kci)ort  Chief 
of  Engineers,  1884,  pages  1:347-1351.) 

ITiuther  examination  was  required  by  river  and  harhor  aet  of  Angnsfc 

5,  1886,  and  was  made  in  the  spring  of  1SS7,  when  if.  was  h'arned  (hat 

tlie  Stute  of  Louisiana  inten(h»d  iMiihling  a  n«*w  levee,  whirh  W(»nhl  ejit 

<»fl"  these  bayous  entirely  from  the  Mississippi,  and  thry  wouhl  receive 

water  fnmi  the  Tensas  only  when  it  was  high,  :ind  run  dry  in  low  wat<»r. 

It  was  rerom mended,  however,  tliat  •?l,n(H)  lie  i^xprndi'tl  in  removing 

olistnietions,ehief1yh'aning  trees,  from  tin*  raiml  and  that  jKutof  l>ayou 

V ill al  remaining  open  between  Lake  Palmyra  and  the.  lineoflrver  north 

.  of  the  lake.     (U<-port  Chief  oi' Engineers,  1SS7,  pages  1  P.)7,  MlKs.) 

The  river  anil  harbor  aet  of  August  11,  ISSS,  appropriated  .i?!.(MM)  for 
this  purpose,  whieli  was  expended  daring  tlie  fisral  yi-ar  1881>  in  carry- 
inj;  out  the  prqjeet.    Aft^^r  eomjiletion  of  t  lie  wtirk  tiir,  canal  was  rlaimed 
as  private  proi>erty,  and  the  owner  issued  notice  that  toll  would  Ixm-oI- 
leetwlon  freights  passing  through.     This  caind  or  cut  was  made,  before. 
the  old  levee  system  ahmg  the  west  shore  of  tin*.  ]»cnd  br<»k«'  down,  to 
connect  Bayou  Vi«lal  with  Lake  Palmyra   for   the  purpose  of  diain 
ing  tlie  swamp  above,  and  of  lat4»  years  has  ])een  used  for  the  navi 
gs^bl«j  route  from  the  lak<»  int^)  the  bayou,  the  old  line  of  the  bayou  hav- 
^'^g  iKvome  obstructed  by  fallen  timber  and  stumps.     In  my  annual 
'^port  for  1S,S1>  1   reconnnended  reopening  the  old   l)ayou  to  save  the' 
steamboat  interest  from  the  imposition  of  the  tolls  e.\a<ted.     The  act 
^*  Septendx^r  19,  1S!M),  api)ropriated  «l,(>0()for  this  ]»urpose. 

As  the  work  eould  be  <lom*  at  h)W  water  only,  it  was  del'eri'cd  until 

tile  Mis8is.sii)pi  reached  a  low  stage.     0]»erations  were  eommenced  »Iune 

--»  ISIU,  and  completed  July  ol,  1S91,  and  consi?<ted  of  the  removal  of 

"'."^^i*  and  h)gs  and  felling  homing  timber.     All  the  trees  were  cut  into 

uort  lengths  and  the  tops  trinuneiK  so  that  tliey  c<»uld  be  run  out  of 

^^'  l>ayou  easily  at  high  stages.     Tin*  wtnk  was  c<>nduele<l  under  the 

''Pei^'ision  of  Overseer  W.  V.  Hall,  and  the  following  summarv  was 

"^^^l^orted  bv  him : 

X^^,'**?*%  and  loj^R  rouiovod  Irom  chainitd 1  in 

.So  J  "^  i njr  trees  ont *»."»♦; 

*«ii«i.  yarilH  brush  and  \vino\v8  cut LMi) 

f^  ^  "lis  work  completed  the  project  Ibr  the  iin])rovcment,  and  nothing 
^^lier  is  reeommended  for  the  present. 

Moncji  statrmcni, 

'^\^^  1,  1891,  balance  nni>xi>«?ndo«l >fss:J.  J)S 

^e  HO,  181>2,  anunint  oxpt-nrled  during  listal  \  t-iir SSL'.  S7 

,1,^1  

*J  1^^^  ^"^  1, 1S;»2,  balance;  unoxprndrd 1 . 1 1 

*^^  1,  189*J,  outstanding  U:ibi]iti«-s .(>l» 

^^^^1, 18U2,  balance  availalilc 42 


J|>j 


Co.M.MKIUIAI.  SI  AllSIK  S. 


"^lipro  is  naviifution  for  small  st«';niilM».its  in    Ljikf  rjilmyra.  In  NCw   Cailliacjj",  at 


»  V*nt]i  ol*  IJaytMi  V^itlal,  r\r«'|d   .it    lowr^t   >taLr»*s  <>r  liu*   Mis«,i«.si|»|»i    ICImt 
^^^h  water  tliOHo  boats  nni  into  I'aj^oii  Vi<lal  to  Koiiiim  Landing;. 


I>iirin^ 
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FAst  of  titern-wheel  sUamhoata  eiigaged  in  navigation  during  fitcal  year  1899. 


Name. 


re  ■ 

P. 


L.  H.  Sarjit'iit .. 


mm 


ai.  Hi 


Ff-et. 


1; 
u 


Draft. 


5    I   ^ 


Feet.  .  Feet. 


T.  1\  I^athfrs  . 

NaUlii'Z 'r>84.9 

I 


116.1!     l.'2.4       4.3 


IJ-JO.  Oi    4».  (» 
•J2r».  0     40. 0 


Ft. in 
1  lU 

G.U  4    0 
8.0,  4    0 


% 


Ft. in. 
a    0 

7    6 
10    0 


Between — 


Vi<>1cn1>iire  aufl  Lalte   ralmyra  and 

li4iyuu  Vidal. 
Mi88iMflii)]ii  Kiver  aiMl  Ba\  ou  Vidal. . 
do .*. 


2L 

S 

I 


46 

2 
1 


Summary  of  commerce  reported. 


u 


Cotton 

<Jnlt4Jn  Nil  (I  .  . 
l.iVC  «l<H'k  .... 

LninlHT 

i'roviftidii.s  . . 
(iraiii 

MiHCi'llillM'dlt.S 


Total  fnji^-hlj* 


A  rt  ii'les. 


lS91-'$rJ. 
Tons. 

1S9U-'91. 

Tons. 

7r»7 

1.1179 

67£> 

1,684 

15 

65 

05G 

4'id 

SOtf 

1. 112 

38 

\,jm 

19G 

«*w 

2. 44H 

7,4r.9 

1889* 


Tom-m. 


1,  tJtIO 
1.  -A^O 


lt\  €Vil 


KHtiiiiat4-d  valur,  in  round  nunilM-rs ■  $192, 750  I  $692, 9:iO  I    $7riO.  <■*** 


IMPROVEMENT  OF  BIG  BLACK  RIVER,  MISSISSIPPI. 

Big  Black  River  lias  its  s<»urr(^  in  Webster  County,  Miss.,  flows  in 
f^eneral  soutli westerly  <lirection,  aiul  euters  Mi ssis8ipi)i  River  at  Grand 
(lulf,  IM  miles  below  Vi<'ksburg,  having  a  length  estiniateil  to  be  about 
400  miles.  / 

I'nder  river  and  harbor  act  of  March  3, 1881,  an  examinatiou  of  this 
stream  was  macl(»,  and  the  project  submitted  for  its  imi)rovement  con- 
t4Miiplated  two  seasons'  work  in  clearing  a  chamiel  suitable  tor  naviga- 
tion at  high  stages  of  water,  by  the  removal  of  snags,  logs,  leaning 
timber,  etc.,  from  Cox  Ferry  to  tljo  mouth,  about  130  mile»,  at  an  esti- 
mated cost  of  J!<32,()()0. 

The  following  ai)i)roi»riations  have  been  made: 

By  act  of — 

.lulv5,  18K1 $r».OlX) 

August  5,  1S8G 5,  OlX) 

The  lirst  appropriation  was  expended  in  1881-\S5,  when  a  chopping 
party  removed  the  principal  obstructions  for  a  distance  of  about  75 
miles  abov(^  the  mouth. 

The  act  of  1880  required  that  no  part  of  the  appropriation  should  l>e 
used  until  the  {Stale  of  Mississippi  caused  the  bridges  below  the  Vicks- 
burg  and  Meridian  Eailroad  to  be  so  constructed  as  not  to  obstruct 
navigation.  The  bridges  referred  to  were  a  county  bridge  at  Baldwin 
Kerry,  about  70  miles  above  the  mouth;  a  county  bridge  at  Ivanlioe 
Ferry,  about  50  miles  above  the  mouth;  aiid  the  TiOuisville,  Now 
Orleans,  and  Texas  Kail  way  Bridge,  about  15  miles  above  the  mouth. 
The  lixed  railway  bridge  was  changed  to  a  swing  bridge  iu  1889,  in  ac- 
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ix)rdance  with  an  act  of  the  State  Legislature,  and  the  Ivaiihoe  Bri<1ge 
K^as  replaced  by  a  feny  in  1887. 

The  river  and  harl)or  act  of  18fK)  removed  the  restriction  contained 
n  the  act  of  1886,  and  authorized  the  expenditure  of  the  apfu'opria 
ion.  The  project  was  modified  to  inchide  only  that  i>art  of  tlie  river 
)elow  the  Baldwin  Ferry  Bridge,  and  in  1891  a  snag-boat  and  chopping 
>arty  were  employe<l  on  that  8tret<5h;  the  principal  work  done  was  be- 
veeii  Baldwin  and  Ivanhoe  ferries,  a  distance  of  about  20  miles* 

No  work  was  done  during  the  ftscal  y(»ar  1892. 

April  4,  1892,  the  board  of  supei^visors  of  Warren  County,  Miss., 
iuhmitted  plans  for  replacing  the  fixed  w<K>den  bridge  at  Baldwin 
Ferry  with  a  ])eruianeut  iron  swing  l)ridge,  for  ap])roval  of  the  Secre- 
iarj'of  War  under  section  7  of  river  and  harbor  act  of  Sc^ptember  19,  ^ 
18(H».  The  plans  w^ere  approved  Ai)ril  28, 1S92;  the  work  has  been  let 
by  the  supervisors  to  the  Columbus  Bridge  Company,  and  probably  will 
becompletwl  during  the  season  of  low  water  this  summer  or  fall.  This 
win  remove  the  last  of  the  bridge  obstructions  below  the  Vicksbnrg 
Md  Meridian  (Alabama  and  Vicksbnrg)  Bailroad  Bridge. 

In  view  of  the  small  amount  of  commerce  in  this  stream,  the  fiu*t 
that  there  is  no  probability  of  an  increased  business  for  years  toconie, 
and  the  cost  of  maintaining  unobstructed  navigation  by  the  removal  of 
snags  and  drift,  and  leaning  timber  added  every  year,  it  is  not  believed 
that  any  fiirther  amount  can  be  expended  profitably  in  continuing  the 
''^ork,  and  for  this  reason  no  estimate  is  sui)mitted. 

Money  8tateme)it 

["^y  1.1891,  balani-c  nnoxpciided $201.77 

""^  3(>,  1«92,  Hinouut  expeniliMl  during  iiacix]  yi-ar 1(>.  (H) 

"!>'  1, 18^12,  halauce  unexpended 2-18. 77 

^^y  1. 1^92,  outstaudiiig  lialiilities AAMS 

''>'  1. 1802,  balance-*  available 243. 81 

"'*'>«t  appropriated  by  act  approved  July  i:?,  1S1»2 5.  (m,  (H) 

^^^nt  avaUable  for  riscal  year  ending  June  30, 1893 r»,  LM3. 8 1 


COMMKKCIAL  STATISTICS. 


Ui 


.^^  stream  is  navigable  for  small  boatfl  at  high  wtag^s  only.  Thc^  commorce  is  in- 
V'l^rable,  consiHting  cUiotiy  of  rafting  8a\v  logs  and  towing  stave^s  in  tiat-boats. 
l^M  the  fiscal  year  the  river  was  navigable  from  January  1  to  June  30,  1892.  The 
5  ^»f  navigation  is  the  Alabama  and  Vicksbnrg  Railway  i^ridge,  13  miles  east  of 
'*'**burg. 

^i«t  ofsteamboaU  engaged  in  navigation  of  Big  Black  River  for  fiscal  year  JS93, 


Draft. 

CD 

^ame. 

ClAAJl. 

• 

• 

•5 

• 

1    ^ 

Botweon— 

H 

R 

;3 

f    '    1 

wj         1        ^ 

a 

Feet. 

hwt. 

Feet. 

Ft.  in.- jy.  in. 

•  OBrien  ... 

Tug  .. 

44.49 

70.8 

1 :..!.' 

7.<»  ' 

Niilrlipz  niul  Bl^  Hlai-k  Kivor  ... 

1 

..do  ...  18.07 

44.  T) 

lu.o 

4.0  !  5    U     5    9 

1 

V  U-k.sl)Ur(;  and  Mf Hi«'ii{;erH 

I 

Kitliniilwl  vdoe 

Tbn  AlnbAmuAnil  ViRkBlmrf:  Rnitwuv  k 
enst  of  Vifk*burg.  Tlia  LonUriUo,  Now 
awiitg  bridge,  abuut  15  milwi  aUgvu  Uid  ni< 


V  lo. 

IMPROVEMENT  OP'  YAZOO  RIVER,  MISSISSIPPI. 

YiiKiHi  ItiMT,  iili.iiit  IT.i  miles  long,  is  fm-im-d  by  Mie.jiiiwUun  of 
hili:i(<'lu'<'  ;i[icl  ^  :ilLtl>iislKi  I'iverR  ill  Ij^  FloFe  Oouiity,  Mi^,,  flovs 
P'iht;i1  snuUii-rly  :ii"l  ll't'u  Btiutliwestijrly  dtrcctioii,  aDcI  enters 
his.si[)i)i  llivt'i'  5  iiiili^s  ;ibove  Vieksbui'g. 

Au  uxamiiiatiou,  with  a  view  to  tlie  removal  ot  wro«k8  of  gunb{ 
steamers,  »nd  other  obatmctionB  placed  in  this  river  dun'iig  the' 
wim  ordered  by  river  and  harbor  iict  of  Jane  10,  1872,  and  was  repo 
ujmii  the  fullowing  year.  {ReportChief  of  Engineers,  IMTS,  pages 
484),  A  further  examination  waR  made  in  1874,  and  estimat«ai 
siibmitti'il  fen-  tliorou-ihly  I'leariiiR  the  river  of  obstnittifins,  with 
pel  iiid  of  foui'  years,  at  a  cinst  of  $lliO,lHl(l;  a  small  annual  approi 
tion  to  hi',  made  tlicicaftor  for  maiiitenaiue  of  impi'ovenient.  (Uep 
Ghic'fot'  Eiipiiiecis.  1S74,  jiart  1,  piiRi'S  3G4-;{67, and  1875, part  1, i 
5'2'2).  In  viow  of  the.  ai>i>i'i>l»iiition.s  made,  thi.s  plan  could  not  be 
lied  out,  and  in  187,")  the,  jiiesent  project  was  adopted,  whieh  eon 
]il;iles  ilie  leniiival  of  wi'erUs,  siiagfl,  JoffS,  and  leaning  timber  obst 
tins  iiavitiatiiui  tlio  entire  length  of  Ihe  river,  as  far  as  practic 
"itij  tile  tiiniis  jirnvideii.  New  obstrnctionB,  caiiHed  bytioods,slii 
anil  eaviiiti  baiikw,  ete,,  aie  added  from  time  to  time,  and  the  ^ 
slionld  be  jjone  nve.r  every  year  in  the  iutere.st  of  safe  navigation. 

The  folliiwinff  ap|n'oi>riatioms  have  Ix'eh  niaile: 


By... 


..r- 


wn,  ooo 


nil  .1,  J873 

Maitli  3, 1870 yj.  (HN) 

Anj,'ii«t  I'l.  IXTt; !.'•,  (KM) 

Jinn:  18, 1IS78 2.->,  000 

Manh  3.  IX7!! ir>,  000 

Jnuo  H,  1«!<(I 1-i,  000 

Mnrch  ;i,  1881 <;,  OIKI 


By  act  of— 

AiiciiHt  2, 1882 

.Iuly!J,1884 H 

An(,niBt5, 1S86 l: 

Au)rii8tll,  18»8 3 

SeiitumberlH,  I«:i) 2 


The  first  apprnjir 


Total 21 

applied  in  1873-'7l  to  llic  leiiiovaloi 


wreeksof  nine ve.ssel.s,  Kiiiik  dnriug  the  war,  viz:  The  Arcadia,  i 
Lwkland,  Ooldrn  Ai/t-,  (IhjiU;  I'lttrl,  Irtj,  Van  Ihtrn,  Polk,  and  /( 
After  UBWsjiape.r  ailvertisement  of  5(t  days,  only  two  projiosals 
ret^eived,  and  the  contraet  was  left  tjt  the'lowest  bidder  for  the  a) 
gato  sum  of  $35,450.  Experie.nee  gainedby  thiswotk  showed  tha 
improvement  eouhlbe  continued  much  more  economically  by  them 
of  a  snag  boat  oi>ei'ate<l  with  hired  labor,  and  in  187S  and  ISTt 
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United  States  snag  boat  0.  0,  Wagner^  was  employed  in  removing 

▼recks  and  other  obstructions.  In  1879  the  snag  boat  John  K.  MvUjs  was 

built,  and  the  principal  work  siiM*e  lias  IwH'n  done  with  that  boat.    Tlie 

benefits  to  navigation  resniting  from  the  work  are  marked.    The  large 

number  of  wrecks  that  obstructed  thc^  river,  and  limitinl  the  jw^riod  of 

navigiition,  many  of  which  were  sunk  to  prevent  passages  during  the 

•  war,  bad  been  removed  so  as  Xa)  pn*stMit  litt h*  or  no  obstruction,  and  the 

Mnoval  of  snags,  logs,  leaning  timber,  etc.,  was  cariied  on  wln^ncvcr 

funds  were  available  for  the  pur])ose,  giving  stcaudmat  navigation  from 

bead  to  mouth  at  all  stages  throughout  tlie  year.    Th(»  total  amount  ex- 

pendexl  to  June  30, 18!U,  was  $201,670.71i  (including  .*L»3.«ll outstanding 

liabilities  on  that  date),  part  of  which  had  been  applied  to  {\w  c<»nstruc- 

fcion  of  the  snag  boat  Meigs  in  1870,  tlu*  ])urrhase  ol'a  i)umping  dredgc- 

t>oat  under  act  of  1888,  and  to  the  survey  of  the  moutli  and  lower 

river  in  181K). 

The  available  bahincCnS  July  I,  181U,  tor  imx)roving  Yazoo  River  were 
follows: 


J'^'ox:  geoerul  improvement,  art  S«*ptoiiibor  19,  ISOO $10, 380. 63 

^«>i  survey  from  LoiiiaviUe,  New  Orlcuii.s  and  Texiis  IiJailwav  Kriil;^^  to 

^  xnoiitli,  act  Sept4jml)er  19,  1S90 *. 31S.67 

^^o»  pnmpiii«j;  dretlgo-boat,  act  Aii-^iist  1 1,  l^!ss 2.  riiK>.  9S 

Total 13,320.L>8 

In  the  fiscal  year  18t>:i  operations  wcn»  <'ontinucd  as  follows: 

GENERAL  IMPROVEMENT. 

During  July  and  the  greater  part  of  August  the  stages  of  water  in 

51Z0O  Kiver  were  too  high  for  work,  and  julvantage  was  taken  <»f  this 

**l>portnnity  to  make  some  rei»airs  needed  on  the  snag  ])oat  Mvign,    The 

^"■^^Tstan  machinery,  whirh  was  much  worn,  wastaktMi  outand  the])arts 

^^^^eding  re]>air  were  sent  to  the  fimndry  at  Vicksburg.     N(»w  gearing, 

^■^*afting,  and  fri<'ti<^>ns  wcr<^  made,  and  the  boat  and  nnu-liincry  werr 

*5^*>'(Mi  a  general  overhauling.     Tiiis  work  was  coniijlctcd  and   th»'  cap- 

p^iuiinachinery  littcd  in  idacc  August  25,  when  steam  was  raised  and 

J^^A^MMigines  and  machineiy  found  to  svcnk  satisfarpDrily.     I>y  this  time 

*^^  river  was  falling  raiudly,  and  Septenihei*  1  a  erew  was   hin^d  ami 

*^  *  MeigH^  P.  K.  Starr,  master,  h'l't  Vi<-kslKirg,entei*ed  Vaz<»o  Kivei*,  and 

^5"*^uined  o]>erations.     Work  was  eonmieneed  at   tlie  mouth   and  eon- 

,^1^ 'Allied  upst.r<?am  to  the  head  of  tlie  iiv<M\     r»eh)W  Vazoo  ('ity,  whieii 

^^^srcax'hed  September.'},  tlui  water  was  ahnost  too  high  for  ettective 

^''^jrk,  but  above  that   place  it  was  at  a  stage  favor abh»  t\)r  operations 

J     ^d  remained  low  throughout  the  montli,and  the  h)gs,  snags,  and  stumps 

j?^    tiie  channel  and  on  tht'  bott<»m  <»!'  th(»  river  were   rcMnoved  read 

I  ^^'.    Notable  work  was  done  at.  tlie  Narrows,    Armadale  r»cud,  Im4ow 

»"^^tdunsa,  Montgomery,  J>crinuda,  Silver  <.'ity.  Riverside,  bend  at  Dew 

j,^^^  lop,  Blue  Sack,  Mull>erry  drove,  Winter  (Quarters,  below  lianch)m 

l^^iot,  first  bend  above  Kaiuhun  Shot,  Salt    Point,  liist   three  hends  be- 

»^^^'  Kagle  Lake  (when^  05  logs,  snags,  ami  stnm])s  were  taken  out), 

^^sebank,  Shell  Pdntl',  and  Freneh    Uend  above.  Inflow,  an<l   around 

^^"  TOi'k  of  steamer  il//o7/ /7.  AV<///' (hnrned    ISO.'i).     At    Fren<h  Uend  57 

"1    *  laj^s  and  stum])s  were  remove^!,  and  the  wreck  was<-leared  away  h^vel 

^^  itli  the  sand  and  mud,  givinu  •'»  feet  ot' water  over  all  i>or(ions  at   the, 


^  Ntreme  low  stage  then  existing.     Tlie  boilers   wi-ic  not  taken  out  t»f 

^*lc  wreck,  as  there  was  7  feet  of  water  ovi'r  them.     At  Koehuek  liak(» 

^  nmnber  of  b«id  snags  and  stumps  were,  removed  from  the  channel. 

September  23  one  of  the  nuiin  driving-wheels  on  capstans  Nos.  1  and  2 


„  iiiiii  to  lie  sent  lo  the  fnundry  ii(  (Jifleiiwood  in  Ik;  n 

lu  duriiij^     ,.  reinaiiKler  of  the  niunth  work  was  t^ntinQul  v 

Eius.        II  iiig  the  month  ofOctolier  the  Meig*  was  employefi 

liatchee  1  iver,  luit,  retumetl  to  the  Yazoo  Sovembcr  1  ai  ' 

.^  work  btitweeii  the  heaA  and  Vaaoo  City  until  November  a  , 

iich  the  boat  I'ame  to  Vicksbucg  Ui  have  a  burst  st^^iuu  pip«  tppa 

,  jms.  ;  returned  to  the  river  November  26,  aud  was  emplujcd  bt'low  V 

Oity  until  December  3.     During  the  latter  x>eriod  (Kovembw  26  ti 

luber  3],  aud  at  the  suggeHtiou  of  the  Division  Kn»inet-T,  a 

;re  Heiit  on  the  Mcign  to  make,  disitliurge  mcjuturemeuts  at  u 

stig  and  Little  Suiitlower  i-ivfrs,  Satai-tin,  aud  Louisville,  NewO 

aud  Texa^  Railway  Bridge,  aftcrcouiiletioii  of  which  the  boatn 

to  Vieksbui'g. 

The  following  is  a  sniuniary  of  tlie  work  done  by  the  ileign: 

«g8  pulled . *fi3  i  Rliiin?  suH^  cut ...,. 

impH  pulled •  iaiuiiRltiuvutl 

1^  removed  from  obiinii... 
WKoke  raiDoved !  Pi»rt 


Cylinddr  timbeM,  top  tini 
bog-ulmiii  brnepH.  part  oi 
Mud  nud  luud,  nuiI  givlD 


\  «t  l-'wifh  Driid  (liiim<>4l  H 
t-i*k  boiuna,  'n-ltivl-urnia  stad 
imgiiii';  ctpnringllic  wtvnkh 
3  ffut  of  n-ntoo  ovrr     "  " 


December  12-20, 1  mi 
coinpaiiied  by  Assistaia 
can-ied  to  the  head  of  tht 
after  which  the  boat  was  ti 
nothing  further  couhl  b(^dl 
and  becaii; 
of  uperiitiii 


uW  nitb  I'utton,  werclbinidi| 
I'll  two  rpel  iuli)  dcvp  wat«r. 

u  of  the  river  on  the  3fei| 
1  Evens.    This  iiittpectu 
tbeTalhthatcheeto  MinbvOI 
•M  Centennial  at  Vie 
Lv„.   lit  of  high  stjiges  ofrivei 
iiiili  b;ilani;e  available  would  not  permit  reanniplil 
ihilitions  liiid  Iwen  favorable.    To  reduce  thd 


of  cure  "f  i>l;iiit  the  .U' (';/«,  snag  boat  flookn-,  and  pumi>ing  dredge  »eS 
liliit  up  )ii:,'iili.>r.  iiiiii  IIlc  farmer  hiif)  been  ku^it  lU  liervioeabte  condidoO 
and  iv;iil>  III  bf-iii  wmk,  us  soon  as  funds  are  available,  by  niiuorn 
piiirs  ni'i'iii'il  IVniiL  timi'  In  time. 

Tiifr('niiiv;il  ol'iibstniclioiisby  thoS/eij/sdnringtheseaaonof  extieiil 
]ow  water  hist  tiiil  put  Yazoo  River  in  good  navigable  condition,  bn 
aa  new  snags  and  tree  slides  are  brought  into  the  stream  by  every  hl^ 
water  the  work  will  have  to  be  continued  for  many  years. 

BUBVET  OF   YAZOO   RIVKE   PROM    THE    LOUISVILLE,   NEW   ORLEAKS 

AND   TEXAB    KAILWAY    BRIDGE    TO   ITS   MOUTH. 

The  shifting  bar  at  the  month  of  Yazoo  River  i«  the  most  serious o^ 
etruetion  to  navigation  of  that  streiini  and  its  tributaries^  comprising 
abont  800  miles  of  navigable  waterways,  and  the  appropriation  by  att" 
of  lf*90  provided  nn  allotment  of  $r.,0(K)  t(}— 

].(.  i;-.  .1  11;   ;i   i].i'i^   .,   -I]. I..'   !],.■  ^  I,/....   l.'n.-v  (■romtliB  hridgeof  theLontoviK«(i( 
^■  I  I  ...  II'  .  /..v  tliB  pnrpose  of  detenaiaing  a 

'■^f'  Iiriivcd  ;ia  to  frcalj  prnuit  tbet**' 

^...  .  ■  ■■■■.■  ii  III  vi.sscIb  tngnged  iii  tlie  KaricaiiM', 

"I  111.   1'..  I  :    ^  ..■       ..I    .1    .  .     Ii  .,1   .1  1 1,. I.    ,n   invcfitigation  into  tliu  feunuUilJ 

'   ■■■' ^   ■'■■i.iKiii- i,i„."  iii.,ii(li  nr.mtlitfor  aaUl  river,  by  way  of  CL"  ' 


T  Buyiii 
This  sun 


l.i--iiii   I 


iihjbcr,  ISOO^nd  continued  uiitil 
water  compriliMl  siispcnsicm,  December  6.  The  river  remained  toir 
tfl  resume  field  work  until  the  middle  of  September,  1891,  when  tl" 
rey  was  completed.    The  maps  aud  report  were  tranemitted  U)  t 
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.rtnu^iit  February  4, 1802.  Tlieiinprovi»ment  proposed  coiiteiiiiJluttMl 
leDin^  :i  new  outlet  fi»iu  tlie  fornioi-  moutli  of  Yazoo  on  Old  IMver, 
rough  the  cluei>wiiter  in  Old  Hivei,  across  the  lowlands  hetwi-eu  Loii«^ 
ul  Karnett  lakes  t4)Lake  (.■euteiuiial,  around  the  liead  <d' Desoto  Island, 
iwijjf  the  front  of  Vieksburjif,  and  enterinjf  Mississippi  River  on  the 
laiiDel  side  at  Kleinston.  The  estimated  ef»st  of  (he.  work  is  >«l,500,Ooo. 
My  rt^port  of  February  4,  1802  (])rinted  in  Ibmse  Kx.  Doe.  No.  125, 
Lfty-seeoiid  Congress,  lirst  session),  is  given  below: 

Unitkh  .Statks  Km;i\i:kk  omrr,, 

yickuhiirif.  Miss.,  i'tlnntinj  f,  IM'.?. 

Gfxfral:  T  have  tlio  liunor  to  sulnnit  my  n-pni t  iipnu  ihr  mux «•>  oT  p:H  1  of  Va/.oo 
iver,  :iiitln.ii"iz».'il  l»y  the  act  ul'  (■iin^r«"*s  ;ij>]nuvf(l  Si'|m'inl»i*r  !!♦.  IMHJ.  in  tlu«  lol- 
"winjj  ti^iiiis: 

1niiir<»\  iiii;  Vii/oo  Kivcr,  Mississippi:  ( •oiitimihi;;  iiiipvovcnicnt,  'M-TkCHM).  of  vvliiirli 
Ki%ti),  or  sn  DiiU'h  lift  may  !»#>  iM'c#-Hsjiry,  sliaU  lu*  iisi^*!  in  iii:ikin^  a  .siirM^\  ol*  tli«'  Va/no 
iVfT  Iroiii  the  bridge  of  t\\o.  Louisvilli'.  New  ()rlfans  ami  Tr\as  Kail\\a\  to  {!•* 
.until,  for  the  piirjtosn  of  (h*t('rmiiiin.:^  in  \v)iat  manner  tlu*  month  of  the  rist-r  rati 
c  «o  inipro\4;(l  unto  freely  permit  tlu;  psissaj^e  1liron>;Ii  thr  same,  at  all  s<>ason.s  of 
IR  year,  of  ve.->s<d»  eiigny;e(l  in  the  iiavi>;:ati(»n  of  tin*  ri\rr;  ami  .<aiil  snrv»»y  sliall 
L<«o  inr:lii(le  an  investiiration  into  tlu;  rea>iliility  ami  a(Uanta(j;4\s  of  makiii;^  a  lu'w 
loiith  or  outlet  iVirsaid  river,  h\  way  <•!'  ChiekasasN  iiayon,  or  otherwise,  tojLjether 
ith  an  e.stimate  of  the  eo<ist  of  tlu*  sanur. 

Th«  followini;  in.ips "  are  Hubmitted  witli  this  n^poit:  Title  sheet:  index  chart. 
•all-  l-JKKHH);  six  sheets  of  tlu^  survey,  Heale  l-JtM.MK);  ten  traein;;**  of  proliles  anil 
fC'tioiis,  various  neah-s;  one  sheet  showing  ehan^e.s  at  the  month  <if  Va/oo  Ivlver. 
salt*  L-*iO<'N)-  and  one  map  of  the  Va/.oo  draina«(e  i>a>in,  scale  I  -lUiiMK).  to  Im*  lednifd 
>  l-UKKuW.  Attention  is  invited  to  the  lar^e  sheets,  whieb  show  the  latest  methods 
f  mappiu;^.  iu  whieb  the  work  i»f  the  draft*«man  is  snpplenu:nt4*il  by  the  use  of  \\io 
lethauiealproeeaseM  developed  under  ('apt.  Leaeb's  ideas  by  Assistant  Kn^ineer  <  >ek 
rwiu.  The  luethod.s  are  described  in  Keporta  of  the  Chief  of  Engineers,  IsJSt,  page 
413;  and  18^5,  pages  2ri74  and  2808. 

As  there  Were  three  Burveys  of  great  iniportaneo  in  this  district  ordered  by  the  sann* 
ict,  it  Wiia  decided  to  organize  the  parties  at  Vicksbnrg  and  ]»egin  with  the  Va/oo 
tiversun'ey,  both  in  onler  to  get  tlu?  best  men  for  the  high-t;rade  work  required, 
md  aUo  to  acconiplihh  as  mnch  of  the  wtu-k  as  ]iossible  before  the  Mis.si.ssi]ipi  K'iv<'r 
iboiihl  rise  too  liigh.  The  party  was  made  up  as  soon  as  practicable  after  the  ap 
proval  of  the  project  requiietl  by  law.  and  put  into  tlu;  tield  untler  As.sistanl  I-^nni- 
ueer  H.  M.  MarHliall.  who  was  fauiiliar  with  the  country  to  be  exaniiiuMl,  luniug 
ken  employed  upon  a  survey  of  ])art  of  the  district,  undertaken  iu  1.^77  under  Maj. 
r.  G.  Dabiiey.  Work  was  continued  until  high  ^\ater  et)uipelled  suspension  (tf  oper- 
itions,  December  G,  18JH),  when  the  ]»arty  was  transferred  to  the  .surveys  of  KN-d 
River  and  Cyprefls  Bayou. 

High  w.ite'r  jirovailed  until  late  the  following  reason,  and  it  was  not  until  Augu.-^t. 
1881,  that  the  field  work  could  be  finished.  TJuvsurvey  lacks  complete  information 
Bpun  the  Rubjects  o f  low-water  8h)pes  and  «lischar^e,  ahhough  a  great  d(?al  was 
icei)niplishe<l  iu  those  directions;  and  the  borings  wliieh  were  contemplated  in  tin* 
estimate  and  project  had  to  bo  omitted  for  want  of  fumls.  As  the.se,  the  latter 
iiipccially,  will  be  iiecertsary  for  final  and  comid«'lo  estimatirs,  it  is  to  be  regretted 
tlmt  the  Vull  amount  of  the  estimate,  $8,()0<),  was  Uid-  granted. 

The  Mibject  of  improving  the  mouth  of  Yazoi>  Iliver  is  nnt  a  new  one.  and  an  e.sti- 
Bat<!  for  diverting  the  rive i:  will  be  found  in  the  reiuut  of  a  iioarcl  oi'  Kngineer.s  upon 
the  "Iniproveiuent  of  the  harbor  and  Missis.sippi  Hiver  at  Vieksburg.  Mississippi" 
(Biiport  Chief  of  Engineers,  IS78,  pages  tM>7-*»i»»).  The  eut-<>lf  o]»po>ite  N'ieksUur";: 
prwlieted  iu  the  report  of  Capt.  (now  Lieut,  t'ol.)  Siitcr  tonk  plaee  in  the  sprini;  oi 
1*^6.  no  work  having  been  authorized  t«)  i>revenr  tlu-disasi.fr.  ( Ki'jiorf  (..Miief  of 
Kn^ineers,  1871.)  'J'he  citizens  of  Vickslinrg.  aroused  to  tlu-  ne(e.s>iiy  of  jutiM-  work 
to  prevent  further  injury  ami  to  rest  oit;  the  cit\'s  riverfront,  employed  Maj.  I»a)»- 
nty,  an  engineer  of  skill  ami  <»xperieuce.  to  mnke  the  preliminary  sur>eys.  whi<h  are 
^liown  in  the  ma])s  acc(»iu])anying  the  report  of  the  P»oard;  ami  it  was  du<'  ti>  this 
»»»rk.  paid  for  by  the  eitizens,  that  the  ^uoject  of  tixiug  Delta  Point  w;is  adopted. 
•Viiin  the  experience  gained  .since  tlu'ii  iu  j»rol«M;ting  caving  bank.s.  1  think  it  .sate  to 
a>  that  if  the  <Mit-<dl^  were  threatening  now,  iu.siead  of  an  aeeomidisheil  fact,  it 
«iidd  bo  jireveuted  at  a  reasonable  co.st,  probably  not  more  than  that,  estiuiatejl  l)v 
fte  F{nar«I  for  revetment  ami  dredi^ing. 

The  estima ten  for  diverting  Vazoo  Ki\i'r  ranged  from  +*J.7»;s.(H)(Mo  .f  l,7M).t>iM),  but 
am  unable  to  compare  theni  with  tho^i^  submitted  luMewith.  a.s  1.  do  ni>t  know  tlu^ 
inieusionsof  tUo  cuts  nor  tliedex>ths  propo.sed.     It  has  been  commonly  tluiut^ht  that 


*>tut  printed. 


tUu  {irujact  for  hrinsfng  the  Ynxoo  (lowu  Cliiukiiaaw  (tnviiii  Tr 
tor,  aoit  vitrioiis  eBtimatHB  Iroiii  $30,000  to  foOO.lKK)  liavii  I>«v»  pnbtUbul;  I 
rolion  buiiig  Unit  afti'r  making  a,  cnt  fnnii  Viiitoo  iiit«  tint  liaj'iia  tUo  rivet  ^ 
thu  mat.     Ilnfnrtiiniitnt^  for  thn  tlimr.v,  but  liiukil,v  fur  thit  ^•j)i«<,  Vea^ 
paid  no  attnntiaa  to  this  scliumn^  niiil  iiii'  |irvii«iit  survey.  If  il  fmiilu  fu  ^ 
itTiic.  Hill  iiruvciit  tlic  rrni'Wiil  of  it.     If  Cliii  kuHiiw  lliivonilrnitii-i<  fnim  ~ 
tnffiiiil  VicksbnrK,  ttio  Unwlfi  of  Yaxao  nncl  Mim.hj.^'.i 
tliroiiuh  totlin  Uku;  bnt.ux  ii  tnittterof  furl,  Ui--  >"'i 
ftud  thasuurtlioailji>ii«DilakuHai'eikbiiveyie  ' 
llti!  iudi-x  chitrt  givuB,  in  u  uumproliPitaivv  ' 
..I         -.  .  !  nt.    _  .._  ...  —    .      .  |,  iinmlri'cl  ii 


)«  III'-  pri'.Heiil.  Bitp  uf  ViBkBljurj,',  miicb  an  il 
;  iiuA  diiriug  that  tiine  fazon  Uivttf  entered  IM 
»  it  joins  Old  Kivrr.  Old  Hivw  I 
I  bar  has  not  cliaiiRt'il  eixcepl  to  U 
itoud  of  down  tLe  wrung  end  of  01 
lliL'  f«ri(n-i  ilir.'i  tiiiii  ol'  Mississippi's  flow.  Whua  a  cut-off  tftkee  nine?  th 
1111(1  Iniiila  from  wliich  the  river  lecedts  do  not  cbaD;;o  niulnrinllj-,  and  fi 
sliuwH  by  the  indentatioiiB  and  boights  the  probuble  upper  limit  of  tlie  oiil-g4{ 

y  Aasistant  Engineer  Marshall  has  aircAAy  fa 


irpif 


S 


repeated  here  with  odrantagu.     "  Kvary  li 

-nriiigly  greater  in  high  water  on'—' 

1  lower  Bt.agea,  but  will  be  open 

I'lilciiii-  ilii   i  .■ i.'l  aido."    lul.bu  course  of  improving  the shallowi 

ufMlH-HiHriipiii  Ki\  i-i'  l;ii.>;i'  nreoa  have  been  tilled  In  ten  tiontklly  from  adeptll  of.'- 
i'eet  at  low  watiT  l<>  a  Liei):ht  above  ordinan'  high  water,  ofteti  iu  oiib  flood.. 
high  water  the  MinsitLsippi  does  similar  work  unaided  at  tbe  present  luoutbotj 
wjiirh  only  beeoriieH  eloiLr  wheu  the  ereat  river  remaina  low  long  enongh 
YiiEoo  to  cut  itj>  luw-wiiti-T  elinnnel.  With  S  feet  on  the  gaugo  I  hi 
thin  linr  witli  :t  lioiit  'lr:Lwiii|;  iiuly  30  inclieB,  although  the  aiirrent  u 
tlint  lb«  iMiuil  ^'i^L.sbll^>:  t'oats  tuiild  not  «ntor  the  river  except  by  Uie  niild 
nnd  strMiii  i.':i|'Stiiun.  Tin.'  Iiollnm  1b  notliard  but  a  shifting  quickeaud,  «hi-W 
Imt  111  lid  I'iltirf  rn;iltri"ii  m  ]iiling.  Four  years  ago  I  experiiueQt«d  fa  a  — 
in  tryiii'.;  (■■  i-nil.!  -.  i"M>.    ii  ()i"  uiniilh  of  Y»ino  River,  but  the  piling  trasn* 

nlmoHt  :.■-'.  I    I    I.;  II       .i.i  1 1 i  i-i-~™r  having  carolcettly  let  the  liAitimez^ 

'    "  '  '    o  laat  that  it  t^ould  not  be  ~ 


iritb  n 


u  told  I 


e  of  similar  experie 

L'Oiu  Deltn  Point,  to 
liiiblished  iu  a  r(M 
.MniniMi„n  U.  bnilJ. 


\ 


APPENDIX  V REPORT   OF    CAPTAIN    WILLAIH).  1(12!) 

there,  ami  in  fact  tho  Htiiltility  of  ihvi  vrhoh'  of  Dt'lta  roinl;  :iiid  if  tli.-it 
tild  th<*  river  would  cut  throii>;h  aiul  Ti*Join  in  tlic  hniils  lirlciw.  A;;wiii, 
er  Ysi700  Rivrr  hIioiiIiI  be  fxteniU'il  ilowiiHtreaiii  tli»*  h-ss  it.s  powrr  wonlil 
p  the  b:iT  away  fruiu  tbe  fittrain'o  to  the  jftlics.  It  hci-ius  iii>«>(ib'Hs  to  .s:i v 
n  tbiH  subject,  cxerpt  to  add  tbat  nearly  nn  much  \v(»rk  wmibl  b«'  n'(|inrcil 
.••  Yazoo  from  the  point  whcn».  tlio  jetties  brgan  to  prevent  Iho  luappear- 
le  bar  above, 
mouth  can  not  be  improved  it  becomes  necesHary  t-o  (ronsider  tlie  mihjcet  id' 

a  iM'w  mouth  or  outlet  by  way  of  Chickasaw  Bayou  ov  otlierwise.''  The 
»u>;1i  Chiekaftaw  Ifayou  and  ThompHon  Lake  and  tlirou;;1i  the  lakes  bftwren 
1^  end  ol*  Old  River  and  ]«ak4'  <'entennial  have  been  examined  wirli 
iTVf  ami  ]irotiles  and  frequent  Keel  ions  made.  toK«^tb<'r  with  di»eliar;i;e  meas- 

of  Ya/fMi  River  at  ditVere.nt  stauen,  and  a  cab'niation  (d*  the  vchieitieM 
tli(^  i4overal  nuites.  The  objertions  to  ( 'liiekasaw  Itayoii  or  Lake  Thompson 
I*  tb«' 8liorfeniug  of  Ya/.od  Kiver,  whieh  \^oldd  eansc  injurious  chan;;i's  of 

0  cost  of  lifting;  an  enormouK  (|nantit,v  of  earth  from  tlie  exeuvation  and 
fr  it  at  safu  distances  from  the  cut;  thti  f;iet  that  dred^^in^  won  hi  not,  br 
exrr))t  fur  a  BUiall  iiart  of  the  work,  and  the  ^reat  amount  of  i'\pensivi> 
(1  land  that  would  hv  needed  for  tlie  ri^^ht  of  way.  With  thrm'  routes  it  is 
that  a  hi^h  dam  wonld  be  re(|uired  to  shut  otf  backwater  from  Mississi|i|ii 

;d  this  nii^ht  exclude  many  valualde  plantationu  below,  whieh  now  have  free 

Yaz<M>  River. 
»t  likely  that  an  en;;inecr  eould  ]»re4lict  with   any  d<-;rivi'  of  (rontidence  the 

final  Hretion  and  veloeities  by  these  routes,  while  on  the  other  hand  it. 
iiOKt  eert.'iin  that  the  vtdoeitieH  wonbi  be  so  dtvttnietivc  as  to  tear  the  eanal 
;ht  and  left,  until  a  tortnouH  stream  had  formed  with  slope  and  diseharu'c 
latin;;  the  presfut  ri'^rimen  of  the  stream. 

we  take  Vaxoo  at  its  fonner  month  on  Old  Kiver  and  turn  it  through  tlir 
4'T  in  th«'  wroni;  entl  of  Old  River,  theue<^  eut  a«'rosH  tin*  hiw  lands  IicIxm-iu 
d   Harnett   lakes  to   Lake  Centennial.  Yazoo  Kiver  may  br  bronchi  around 

of  De  ."^do  Inland  down  Vieksbur^  Front  without  daiiju'erous  slHuti-nin;;  nr 
li!»turb:iiiee  of  slope,  and  i>nter  Mississippi  on  tin*  l>end  or  ehannel  side  in 
lit  deep  water  at  Kleinston.  This  line  otters  no  ditbcuititvi  eitlirr  in  hiyin;; 
roseeutin^  ilie  work,  an  the  sections  may  be  airauj^ed  to  ])(>rniit>  eoutinuiMis 
;  iiecordiuj;  to  Iho  sta/rc  of  water,  work  bein^  done  on  thi*  land  euttin;;  in 
rl  in  tlu'  lake  or  river  at  lower,  sta;j:eH.  The  laud  is  luueh  lower  than  ahuii; 
Lw  Bayou,  and  not  nnicli  <d*  it  is  under  cultivation,  so  tliat- a  le^s  amount 
»  ni*ded  f<»r  thi-  ri^ht  of  way,  and  the  cost  i»er  acre  Imi  t'ar  less.     The  eutin* 

way  wonld  have  to  be  clearetl  and  about  one-third  of  it  ^rublied;  then  a 
ary  cut  to  a  certain  ^rade  etnild  be  made  by  the  most  cunvmient  means,  so 
.  »taj;e  of  say  'M)  i'wt  dred«j;4'S  could  ))e  worke«l  in  tlu*  cut,  at  lower  sta^ir-n 
ink  ends  and  at  the  lowest  iu  tin-  lake  and  old  Ifiver. 

ke  th«*  impmvcnient  in  the  shortest  time  tlie  full    am<»unt   should  be  apimt 
md  the  work  f;iven   out  under  contract  to  b«^  pushed   ni;:ht   and  day.      I'Im' 
s  for  thin  route  have  been  nunb^  with  this  view,  and  inclinle  eleitrie  li^ht 
lophone  lines,  various  nuuiiiH  f>f  transportation  for  fre(|uent  inspections,  con 

1  f»f  plant,  hire  of  aRsistants,  ins]>ectors,  and  laborers  to  supervise  tin*  work 
uibl  niattreBsc8,  dikes,  etc.  The.  work  sh<iuld  belaid  out  from  the  lirsi  on 
*  of  1? meters  (say  (>^  feet)  below  the  zero  of  the  Kh'instiui  ;;au;:e.  Mi>.sissipiii 
ten  falls  below  zero,  and  within  two  or  three  years  has  rcadieil  a  -la^e  of 
!Ni  feet;  so  that  the  depth  in  the  eut  slmuld  always  be  cimhi;:;]]  for  lioats  ihat 
irate  YazfM>  River  in  low  water.  It  is  also  essential  to  the  lately  of  ihi" 
at  the  bottom  Hliould  be  bebtw  the  possible  lowest  water  in  Va/oo.  whieh 
lire  a  cut  not  less  than  ^{(i  meters  (say  liH)  tViM  )  wide,  with  side  Nlo)ie<  not 
ban  I  ui»on  2;  unbviH  it  should  be  thought  lietter  ti>  cut  full  wiilth  for  ei|ual 
ithontre;r;ird  to  Ride  slopes.  The  j^rcatiT  part  of  the  material  must  he  put 
T'enteiinial  In.dow  the  heatl  of  I)e  Sot<»  Island,  to  make  a  solid  tillini;  for  I  lie 
it  bank  acrt>ss  the  lake,  which  may  be  revetted  if  necessary.  The  west  pa?.s 
rlosed  and  lilltMl  to  ordinary  hi^li  water. 

-  land  eut  small  levees  on  each  side  at  the  limits  of  the.  riiiht  of  way.  and 
the  ed«;(w  cd'  the  bernu'  banks,  must  be  built  for  footin«;s  for  the  deposit  of 
le-tbird  or  more  of  the  material  to  rai-^e  tin?  low  lauds  in  j^i-ide  and  prevent 
on  of  Ya/oo  into  the  swamp  bel(>w,  and  thence  across  to  th«»  lake  and  Mis- 
River.  A  levee  from  the  held  of  Old  Kivi'r  will  be  reipiired  t(»  join  the 
id  onibankment  on  the  b'ft  bank  of  the  land  cut,   eairied  above  the  hi;;hest 

ntally  this  work  would  benelit  the  whole  valley  by  extendi ni;  its  levee  pro- 
low  nst  ream. 

!00  River  tills  in  the  lower  section  and  scours  as  the  rivers  fall,  it  would  con- 
till  but  cease  to  bcour  after  the  new  nimitli  wa4  opened,  so  that  it  is  very 


)RT  oi'  tHfi  rniEP  OP  BHOnfEi&Mt,  W 

trohnble  no  flhiu  would  be  iieeiiwl  licUiw  tlte  turn  attbn  bvuil  nf  Old  Birtr 
hat  vifiw  ihi>  i*ork  »f  liiiildinK  ^1"^  ^'"  '^  P"'  '^"^  ^'>^'>  ">''  itxpMliitKMi 
it  »ltug«Llier. 

Atlvutiun  JN'nvited  to  tfan  f/iotB  sbowii  in  lUblol  urAwiHtuutEugiiiMrUfl 
itTviHbonotccl  lliot  the  uitsMihuigLt  erf  high  w««tii  for  «v#i 
tttcia  liH^liKi'U  Ti3<torcil  ui  Itie  H&uiu  hm  tlie  luvaii  ftiT  tliH  jpl 
"*' u  (liiniUiiU  iif  iliHMlrt  H|tp«iarit  ta — '-      *"• — *--■ 


AttVUtlH 


vdrnL'rBiih  of  biKb-WHUtt  nluiiMfruiu  tlivntilirtty  brid|^(olA»' 
•o  gauge,       iich  enonn  the  ivducliuii  in  tlio  hulglil  «r  IiIkIi  wnhT  in  Yui)^ 
In  gteatfT  <.„age  TeivUaga  at  Violuburg  niiiuti  tha  levem  nii  the  Yiunu  Praol 


Hrnoe  til' 

iuvitdd 

Uiire  g»)ige, 

wiln  gteaU' 

boiiii  conipl        _  j- 

In  roviAV  '  recnmninnilntions  for  tibe«i>rk,ttnin8tberanieuliei-»tt.Ui:4t  tbi' 
IlnaiD  coi  i  n  iiiiiiibur  or  riven  Ihttt  draiu  a  rich  cunntiy  reelaioiwl  Ihn 
Hon  li.v  t  rk  i>f  tlic  HiMi8Bi)iTii  Rifet  Commission,  the  diBtriel  teree-la 
anil  tlutU'...».  lie,  NuwOrlriiui'aiiit  Texan  Knilwajr  C'ompiwf,  svnd  tliat  Uieaai 
uffiinling  a  im\  igatiun  ■>!'  uver  800  miles,  ani  blockeil  in  (ov  iTnt«r  bj  tiie  Iw 
-  ■'  Tbeiwipleof  the  vAlley,  iww^  as  t be  people  of  VEckatiorg,  >ro  dM 
'    ' — '^i..-  -■-- :  — .1 r  .1 _; . nablnAad 


■rc«twi  i 


tbe  milwuyd  that  nl 
t«reBt«d  in  milwayi  hI 
developmuTit  and  sett 
^od  ratnrnn  t«  •II. 

The  cHliimit  ee 

tari-,  bnt  Ihim  *■ 

my  npiuion.  „„.  . 
hardly  piHiHililo  to 
the  higher  Btngus,  no  ,... 

dolnf*  might  liu 


niDitig  tlie  naviKBtion  of  theao  riTcTo  lU  a  rciMiQabl 


bat  It 


thi- 


ns, while  oil  the  otluu'  hand  t 
1  fii(!iliti«H  of  nnvigiition  to  bM 
whicli  ia  lurgp  luid  rich  nuoa^) 

iginoor  MurvhaH'R  report  ar«  M-^ 
rid  Tliuuinsun  Litko  runto  «rc  lovl 
akfU  oiil  by  itfe-lgiiiK 

inl*' whifb  IbB  -Il'tI^ 

lei  the  greater  |wii-l  ■<< 
>m  sipo  ft'--    - 


1  should  !> 


LLlit  I 


l)ith<^^  CbirkMnw  n_^ui. 
t«r,  and  nllow  » largo  luai 

The  fnllowing  tublth  g  -    ,  .         - 

tniioe  uliiug  tliu  Beverul  rouu.„,  eborteniiigb^  tho  prn]Hi«M  n___ 

nbmit  5  mil'.'s.  Ab  obxiTvatiuiib  i-i  hoIuo  yuare  Lave  sliovtii  that  tlie  laka<^ 
vnrieit  but  slightly  from  that  at  KlelnstOD,  being  lower  on  a  mine  and  lugtiK 
fulling  river,  the  phangn  In  ulnpe  hy  the  new  route  would  be  takon  np  in  $4 
riiiciiig  til"  liikc  Hitrfuru  fruui  the  month  of  Iho  cut  ta  Kk-iuston  and  the  iMl 
M'tl>iiti<r[  luck  to  .'tilling  point  iiliuvu  thu  raihviiy  briil^. 


ToXU-it 


Til  KM 


1.  Ctmt  of  right  of  way,  5011  neroH,  more  or  Iobh,  clearing,  grubbing,  otc...  9!! 

2.  OWre  rxiieiiMi'N,  rcsiiliiiil  nuil  division  cnginMrn,  Ciiiisf  nf  Kiigiutwn, 

adMTrtixiiig  ;ind  ]iniiling 13 

3.  I'ii-hl  piigiiii«-iiug,  Hiirvi'va.  tMiisi'H.  reports.  ni»p«,  etc 1| 

A.   ItwiHTtorH,  ovcrwiTM.  clo 40 

5.  Kh«'lric-  light  ami  telcphoni.  lines 20 

II.  riHiit,  levcuH.  m!illrvR-cH,  rcvrhiiont.  ilik«sandd.LniR ai 

7.  Excaviitiiig  4,riiKi,(X)0  viibif  mciri'S 1, 100 

Tolal 1,0001 

Time  riiqiiired  three  joars. 

If  ConKrcsM  should  niiiinivo  the  project  there  should  be  given  for  immeiliate  tsu 
natiim  of  llu'  Mid  River  rimte  the  ^ritn  nf  ^i.fKH).  t<>  be  ajiidiod  to  borings  oo  I 
cut,  giiiigeH  at  the  iiiiuilh  of  Vui'.o"  Kiver.  both  iu  Miii»igdiupi  Biver  and  in  tbi 
and  oHier  gatigi-s  ut  proper  iiitcrv  .lU  rruni  tlii;  head  of  Old  Biver  aa  far  up  ai 
SunHower.  in  otilcT  t^i  iiblain  iriore  necuratu  inforuiatiou  about  slopes  ana  di: 
aud  to  luiiku  cloae  ua\,'uttii,\A«  o1  V^lc  '^vu\u'.\  a>;KUu>x  to  be  given  tJie  etaaJ, 


'Wirr^vf-nt  uitaiiiiilvratADditigs  in  vi'^rd  tv 

1 101  fiontlitoat.  liowi'voT,  that  tlio  iirnjontiH  fostiiiblsuidthat  thoworkcuibedone 
withtn  iho  sum  I  have  r»l,iniat«(l  tn  givo  n  now  outlet  to  the  Yacoo  ijstem  which 
WaU  be  UHvlgublo  nt  itll  souhoiis  nr  tbl^  yeiir  and  mike  Viokabnrg  mgkln  a  Tlvei  olty. 
Very  rosix^tftUlj-,  your  olwdiont  servant, 

[  J.  H.  WiLLAKD,    ' 

,     Brig.  Gt-ti.  TiiiiUAH  L.  Ca^kv, 

I  L-hie,r  of  Euvina'rK,  V.  S.  A. 

hki'iiut  of  MR.  ir.  m.  mahsftali,,  a.usibtant  KtraiKKKB. 

ViL-KSBUKO,  UlSS.,  Januarr  t8, 1899. 

Cai-taim;  I  Imve  Ihp  honor  to  rcpcirt  nn  tbn  survey  of  Lower  Yasoo  River  from 

Anllinny'ii  Korry  to  the  tiiouUi,  ninde  in  1890  ntiii  1N91. 

11ir  Mt  iiiiilur  which  ths  survey  was  iiiaile  only  pMwd  ConKreBa  l«te  in  Beptem- 

,   l»r,  IKin,  hikI  liy  (he  ttniu  »  party  could  \i<-  Rot  tn^.'ether  and  the  anaa  boat  Flormiet 

bnniEht  froin  Sbreveport  to  be  used  fi*  qnarlern  milj  two  dava  of  October  remained 

{•  ■ncipircd.    The  party  conHiatod  of  1  onsiataut  oiij^aer  in  aiaxm  of  Borvey,  I  m- 

''  '     t  •iiglnc«i'  on  triungiilation,  I  assiatuiit  engineer  on'predM  level>,  1  diafta- 

"'"'  ■      '      -'  1  Mnnder,  3  recorders,  21  laboten, 


.  Trii)iiij!ul»UuD  waa  projot'ted  from  MU»igHipi>i  KiverCommiBaion  triangolatton  aide 
ju  BOivwI.  Surri-y  Rortbeoat  liaae,  DelU,"  to  "  Kort,,  r 
(  Jida  on  the  hill  tops  to  Chickojiaw  Bayou  and  iklou 

RJBvi>r,  thonDe  one  branth  of  the.  syateni  was  tnk'i     .  _    . .  _,  ___     _ 

u  Bt Anthony's  F«rry  anil  one  branch  down  thii  user  to  the  Uissiaaippi  River.    The 
ri^Unu  wna  not  closed  nn  Mii<8ia»ipiii  Kiver  Cuiuuiiisiop  ayatem.  aa  none  of  their  ata- 

lioDii  in  that  nei)(bl)orboud  totUd  be  fuund.    Tiiu  reenlts  ue  given  in  Table  1  heia- 


uiKolau 

Viokaboig,"  and  oarned  with  one' 
the  bayou  to  the  month  at  Yaaoo 
ip  the  river  to  the  railway  hrlf^ 


IjiTlVLS  I. — TahaJalrH  renilli  of  tertiary  Mangvlalion  a/  YaMOO  Biaer  twneg  from  KUbi^ 

IP  Ion  (o  LotiUriUe,  ^fio  Orleoni  and  Tcta*  EaibBay  tridge. 

ffiaalrtant  Enginoor  T.  C.  TlioninB,  chief  rif  patty;  P.  Y,  Parker,  obaervor;  Charlea 

'  II.  SfhermiThuru.  lovuler.] 

e  marked  by  pi.jces  of  vitrified  aowor  pipe  set  in 
ivith  ci'mont;  u  aail  is  set  for  center.] 

FpTtrTK,— EhiTHtiotianrDrofHiTed  totbeCnitodiiioiii,  andeach  elevation  applies  to  the 
first  of  the  A's  stauding  opposite.] 
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Table  1. — Tabulated  resvlte  of  tertiary  triangulaHon  of  YtizooBiver  survey,  etc. — Cont'd. 


Side. 


DOWN  BIVEB. 

11—12 

12—20 

26—11 

11—25  

26-25 

25—27...-^ 

26-27 

20— 28 

2^-27 

27— 2l» 

28—20 

28— a» 

2»-30 

29—31 

3U--31 

30—32 

32-31 

34-31 


Diatuuce.  AEiiuutli. 


2,219.5 
1, 322. 9 
l,;iH:i.4 
1,  «55. 5 
l,«:i8.7 

1,  Vll.  0 
1,016.0 
l.fMW.9 
1, 594. 7 
1,113.7 
1,106.7 
1,527.9 
2, 2iV>.  6 
1, 283. 6 

2,  OIG.  6 
1,8*>3.4 
2,529.3 
2, 757. 3 
1.601.1 
2,771.2 


O      I 

150-27 
186  03 

51  54 
295  57 

73  13 

33  32 
119  15 

73  45 

114  58 

3  07 

99  01 

52  32 
87  05 

129  32 
67  56 
29  10 

106  12 

325  48 
:t8  4rt> 

290  49 


E  eva- 
tlon. 


MeUrt. 


:t5. 29 
85.19 


33.28 


35.27 
33.18 


34.13 
27.91 
33.19 
32.90 


Side. 


DOWN  BITKB^-COnt'd. 

31—33 

34-»3 

34—35 

33— 3r. 

36—3.1 

36—3:. 

36—37 

S,*)— 37  

38-35 

38-37 

37—31)  

38-^» 

:i8— 40 

:J9--40  

39^-41 

41— 4«» 

40—42 

42-41 

42-4.M 

41—43 


Distance. 


Metera. 

1, 678. 0 
1,021.7 
2,775.8 
1,602.1 
1,963.2 
1,088.5 
2, 005. 6 
1,697.8 
1, 704. 3 
94a  1 
1, 189. 3 
1.030.1 
2.908.3 

1. 781. 0 
1,486.8 
1, 279. 3 
2, 41.5. 0 
1,946.8 
2,141.2 

2. 863. 1 


Azimuth. 


78  34 

324  20 

358  15 

30  34 

244  12 

303  35 

357  24 

28  33 

240  55 

314  22 

35  35 

00  80 

33  43 

63  45 

18  50 

118  54 

352  22 

2tV4  14 

293  01 

335  50 


Elova- 
tivn. 


MettTK, 
33.  CI 


33. 8S 


34.95 

2!».50 

31.08 


34.87 
30.  M 


Prt^cise  levels  were  run  from  Mississippi  River  Commission  stone  -^^^  at.  Eleinston, 
wliicb  ha<l  been  previously  eonnected  under  your  direction  with  Coa^t  and  Geodetic 
Survey  bench  mark  215  at  Delta,  La.,  alonp;  the  Louisville,  New  Orleans  and  TexH« 
Railway  to  it-s  crossing  on  Yazoo  River  30  kilometers  above  the  mouth.  A  branch 
line  was  alKo  run  alon^  the  public  roa<l  from  near  the  National  Cemet4?ry  to  Belle 
Isle  plantation  on  Yazoo  liiver^  about  19  kilometers  above  the  mouth.  ResultD  are 
given  in  table  2. 

Table  2. — Tabulated  re^tulift  of  precise  level  tcork  from  Kleinaton  to  the  Louisville,  New 

Orleans  and  Texas  Railway  Bridge,  1890, 

[AssiHtAut  Engineer  K.  S.  Buck,  Jr.,  chief  of  party.] 

INSTRUMENTAL  CONSTANTS. 
Table  A. 


KtTU  l<?vcl. 


M.  II.  C.  No.  2 


Pivot  r4>rn>i'tion 
for  dirtlHiii-o 
of  1  iiu'ter, 


MUliinrter. 
—0.  IK»2 


Date  of 
deteniiiimtioii. 


(X*t.  22, 23, 1890, 


TabU  B. 


Biiblile  tube. 


No.  2. 


Valiir  of  ono 

(liviHion  ili.«tauce 

<»f  I  niut<T. 

Millimeter. 
0.0153 


Date  of 
det«ruii  nation. 


Oct  22, 23, 1890. 


Table  O. 


Bod. 

LcnKtli  of  1 
niotcr  on  rod. 

CtrniparatJTe 
longthe  of  apnrs. 

II 

Millimeters. 

*  999. 866 

*  099. 890 

1  Equal. 

IV 

*  Ueun  of  Lake  Survey  and  Hlssiasippi  Biver  CommiMioii  detennlmttom.    See  H.  B,  C.  Beport 

1881,  p.  U. 


s  a-b  av,3 
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IMmlated  r^ulU. 

KXEIXSTOX  TO  LOUISVILLE.  NEW  ORLEANS.  AND  TEXAS  RAILWAY  BRIDGE. 

[Observer  R.  S.  Buck,  jr.] 


(IC.  S.  C.  stone  line  puiu't  >r-   Eleva- 
tion 33. 0132  meters,  Cairo  datum.) 


T.  R. 


M.  1. 
2. 
8. 
4. 
5. 

7. 

8. 

9. 
10. 
11. 
12. 


Distance — 


Between 
Ix'nch 
marks. 


KilcM. 
1.5 
L8 
L7 
LO 
L8 
1.7 
L6 
L9 
L7 
1.7 
1.8 
L8 


From 
Kleinston. 


KUot. 

1.5 

3.3 

5.0 

6.0 

7.8 

9.5 

11.0 

12.9 

14.6 

16.3 

18.1 

19.9 


Difl'ereiice  of  elevntiou,  uot  cor- 
rectwl  for  rod  length. 


North. 


Meterit. 
+2.9887 
+L3797 
+0. 1259 
-0. 7572 
—0. 80.'i9 
+0.6558 
-0.  3788 
+1. 1095 
+2.9122 
—3.2550 
+0.6647 
-1.6296 


South. 


Meters. 
+2.9924 
+L3838 
+0. 1211 
-0.7546 
-0.8011 
+0.6545 
-0.3830 
+1.1073 
+2.9061 
—3.2480 
+0.6661 
-L6309 


Mean. 


MeUrs. 
+2.9905 
+1.3817 
+0. 1235 
-0.7550 
— 0.803& 
+0.6551 
—0.3809 
+1.1084 
+2.9092 
-3. 2519 
+0.6664 
—1.6303 


PROM  TEMPORARY  BENCH  MARK  4  TO  BKLLE  ISLE  OX  YAZOO  RIVER. 


T.  B.  M.4 
4a 
4b 
ie. 
4d 
ie 


-0.1740 
+0. 52H« 
—0.  0852 
+2. 1445 


-3.  5187 

-3. 6209 

-0. 1735 

—0. 1742 

+  0.52.'i6 

+  0.5246 

-0.0864 

-0.0858 

+2. 1459 

+2. 1452 

DMCRIPTIONS  AND  ELEVATIONS  OF  PRECISE  BENCH  MARKS  FROM   KLEINSTON  TO  THE 
LOUISVILLE,    NEW   ORLEANS   AND  TEXAS   RAILWAY   BRIDGE. 


[XoTE. — ^AU  bench-mark  niomimeiitft,  when  not  otherwise  described,   coiisiHt  of 

pieces  of  limeBtone  46  ceutiiueters  square  and  15  centimeters  tliiek,  marked    O     with 

B.  M. 
spherical-headed  copper  bolts  leaded  in  npper  faces,  and  buried  1.2  meters  under- 
^rouDd,  access  being  given  tlirough  iL'-centimeter  iron  pipes  set  on  top.     Eachpijie 
bfUi  a  cast-iron  cover,  fastened  bv  a  horiz(»ntal  bolt  through  cap  and  pipe.     The  cap 

U.  S.  K. 
fa<'U9  a  small  boss  and  the  lett^^rs       O       raised  on  to}). 

B.  M. 
Elevations  are  expressed  in  meters  above  tlie  C'airo  datum  and  apj)ly  to  the  top  of 
the  bolt  in  the  underground  stone.     Elevation  of  bt)ss  of  pipe  can  be  found  in  any 
case  by  adding  1.2-1  meters  to  elevation  of  copper  bolt.] 

M.  R.  C.  Stone  Line  Point  ^^^:  Stone  at  Kleinston  110  meters  from  river  bank,  90 
meters  east  of  sawmill,  56  meters  east  of  narrow-gauge  railroad,  60  meters  north  of 
railroad  running  down  to  cotton  8he<ls  on  river  bank,  and  on  a  lino  of  broken  levee 
extending  back  to  high  ground.  It  is  1,565  meters  above  oilmill  and  1,178  meters  be- 
low compress.     Elevation,  33.0132. 

P.  B.  M.  1:  Is  cross  cut  in  stone  on  east  side  of  National  Cemetery  gate,  Vicks- 
borg,  Miss.,  placed  to  hold  the  gate  w^lien  open.     Elevation,  37.508. 

P.  B.  M.  2:  Is  on  east  side  of  public;  road,  about  3  kilometers  above  Vicksbnrg,  by 
W.  H.  Hundennark^s  store,  2.6  meters  from  northwest  corner  of  yjird,  16.4  meters 
from  southwest  comer  of  yard,  and  31.92  meters  from  center  of  Louisville,  New  Or- 
leans and  Texas  Kailway  tra(;k  on  approximate  perpendicular  to  same.  Elevation, 
35.580. 

P.  B.  M.  3:  Is  top  of  head  of  large  s})ike  driven  in  north  side  of  brick  smokestack 
of  gin  on  Blakely  plantation  about  5  (rentimeters  from  the  ground.  Elevation, 
39.910. 

P.  B.  M.  4 :  Is  in  northeast  com&r  of  cabin  yard  on  left  bank  of  Yazoo  River  about 
130  meters  southwest  of  south  end  of  Louisville,  New  Orleans  and  Texas  Railway 
bridge,  and  20  meters  from  top  of  river  bank.    Elevation^  34.853, 

ENG  92 103 


Burfnces,  and  s 


a  left  bank  of  Yazoo  Eivet 


n  to  ooniiect  hixh-wnUr  mnrki.  trinDgulatlon  ttatious,  wat 


9  along  thebankft/ 


i><r  Htotliii  aud  tho  siiiiiMlingi  hy  tiuio  intorvuls  ia  croscint;-  (iiius<»  were  sot  Utl 
ijend  of  Luke  Centenninl,  nnd  on  Yuzoa  Kiv^r  at  the  railu-uy  ]iridfin>  ChielnM 
Bayou,  at  tlie  old  month  of  YiBOo  River,  and  at  the  present  mouthy  TUey  was  M 
witb  lerus  at  Cairo  datum  to  read  the  eleTation  of  Uie  water,  but  oil  aoconnt  of  fl 
riau  in  tbu  river  abuve  tlieir  tops,  nu  record  was  obtained  duriui;  proerDU  of  tbedlr 
Toy.  Because  oftliis  liigh  Btageof  Uie  river,  wbeu  tbe  work  rented  Uie moott' 
ehure  lines  and  aotiudiuga  tbore  naro  def" — '  niitil  fieptemliar,  1801,  when  a  puV 
of  topojfraubers  and  u  loreler  went  to  tb>  li  und  annplied  tbe  omixsiuD,  kUW' 

the  United  States  enciucer  gau^e  at  i  .^  ciu  read  i  meters  (abont  10  [eM)i 
Gauge  readingB  were  oi>tuine(t  at  tho  tim<^  •^^  >  railway  bridge  and  at  tbe  nivuDitt 
Chickasaw  bayou.    All  water-surface  eleval     .  a  obloined  are  given  in  Tubln  3. 
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A*  tbe  &pproi>riation  was  374  V^  cent  Ibbb  than  tbe  siin'sy  was  eBtimutud  to  o<iat, 
DO  boHngs  puiild  be  made.  Plule  I' gives  Uie  reKnIU  of  burings  made  in  ItJTl,  liy  Cap- 
tain, now  Limtcnant'CoIouel,  Chas.  R.  Suter,  Corps  of  Enmueors,  od  the  praiiusiUa, 
aonr  lieaoto  Island,  opposite  Vicka burg.  (RcportChief  of  EiiKiueers,  18TZ,  pftgo380.) 
HtKl>-^atcr  marki  were  placed  aud  sunio  dietburces  approsiuiatalv  luoaBnred  during 
Uie  bigh  water  of  1890.  Disrharge  was  muaBarod  twice  during  llic  pruKTCits  of  tbs 
"~7ve;  b}  means  of  tbe  current  metei.  All  lesulte  obtain aLle  are  given  in  tuLleS. 
'Plate  I  not  prmted. 


T  or  rnv.  chirp  of  enchveers,  tr.  a.  arht. 


E- 

f 

,\ 

■t 

i'  i 

- 

^ 

iii 

tr^ 

l^s  s 

k^'' 

^ 

3 

^83    E 

1 

pi 

Mil   li 

1 

1 

%ii    i 

u 

B 

a 

i 

^ 

i 

^~"    - 

=; 

r>.-      i. 

£  ;     ; 

s 

^ 

1  :     i 

^ 

n  % 

1  f 

.  ;4 

§    3 

I? 

il  1 

lillt 

£    W      1 

»       1 1 1 


^  IS    S3S 


II  eii  iii 


mints  SSI  BIS 


sSiHS  SIS  SSS 


1  ill  ill 


1^  4~r.»^  :qKn 


«^^ 


W 


APPENDIX  V — EEPOBT   OF   CAPTAIN   WILI.ARD. 


1C37 


X  ma^  sheets  to  scale  1-10000,  with  a  title  shept,  have  been  nrppnrcd,  wbifh 
w  all  important  features  of  the  coautry  below  the  railway  hrnljie.  Oue  other 
et  ahowB  Bhore  lines  at  the  month  at  four  periods.  Alao  an  iuilex  chart  showinj; 
itive  positions  of  the  sheets,  and  a  sheet  ihowint;  tlie  draioat^e  basin  of  Ynztm 
»er;  tlie  former  on  a  scale  of  1-40000,  and  the  latter  1-316800.  Four  prolllo 
wta  with  cross-sections  have  been  prepared  showinR  the  bottom  of  the  river  niiil 
>th  banlcR,  also  fragments  of  the  levee  from  the  raiiwaj'  brid^  to  the  moiitli  of 
MOO  River,  Two  sheets  of  similar  character  from  the  mouth  of  Chickasaw  Biiyiiii 
>  Uississippi  River  nt  Kleinston,  one  sheet  through  Thompson  Lake,  &nd  one 
hMt  ind  a  half  from  the  "wrong  enil  of  Old  River  "  through  Lone  Lnhetotlio 
mdor  Lake  Centennial.  On  the  remainder  of  this  sheet  is  also  shown  the  bigh- 
*^ter  slopes  from  all  itata  obtainable,  and  a  comparison  of  cross-sections,  on  Yu/uo 
Kver  It  throe  places  In  different  years.  One  profile  is^n  a  straight  line  from  the 
"wrong  end  of  Old  River"  to  Lake  Centennial.  On  this  sheet  is  a  graphic  repro- 
MstatioD  of  the  re«nlts  given  in  Table  8. 


TiBLE  B.—  Ta!oo  Birer  from  LouimiUe,  New  OrJeaat  and  Texa*  Bailieag  bridge  lo  m 
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This  table  is  iDtended  to  show  the  relation  between  high  and  low  water  widths, 
r«ae,  elevation  of  bottom  of  the  liver  along  the  channel,  andai'orage  elevations  of 
h»bed.  The  area  of  each  plotted  cross-section  was  m6a.iured  by  plan  i  meter,  whieb 
iriiled  by  the  width  gave  the  mean  depth  in  the  cross -sect!  on.  This  aiibtrai'tcd 
mn  the  elevation  of  the  water  surface  that  was  taken  in Htnimcu tally  gavv  tlie 
■eiQ  elevation  of  the  cross^section.  The  mean  of  nil  sections  on  a  roacth  deter- 
lili«d  the  mean  elevation  st  the  cross-sections,  and  dilTorenccs  between  tliis  iinil  tlin 
Kin  of  the  elevations  of  the  bottom  of  the  ehiinnel  nt  the  sections  gave  the  amount 
be  bed  was  on  an  average  above  the  bottom  at  thoac  points.  This  diH'ereiU'c  added 
"  the  average  elevation  of  the  bottom  of  the  channi^l  between  the  sections  gav(>  the 
Ter»ge elevation  of  the  bed  of  the  river  over  tliat  reach.  This  methml  18  iidoptcd 
♦tanso  the  bottom  of  a  river  is  in  holes  and  humps,  that  mav  oxclinnge  pliices  and 
W  differences  in  cross-sections  taken  at  dilToreui  periods,  when  in  fact  the  (ill  and 
^onr  over  the  reach  l)ulance  and  leave  the  average  elevation  of  the  bed  the  snme. 

Ttie  foregoiag  covers  all  data  obtained  in  the  field,  and  I  believe  there  is  iiotliiug 
xife  to  be  desired  except  the  borings  and  a  more  exteuded  observation  of  the  water- 
orracB  slopes. 

Of  information  on  the  subject  of  the  Yn^oo,  the  earliest  I  am  able  to  find  is  l>om 
'laibome's  History  of  Mississippi.  He  quotes  from  the  jonmnl  of  an  ofHcer  iiiider 
Ltfe  NoAillee,  on  the  expediliou  in  lT39to  the  Chickasaw  Bluffs  topunish  the  Cbick- 
^w  tribe  of  Indians  for  massacring  the  whttesettlersat  Fort  St.  Peter  on  the  Ynr.oo 
^Ter  and  at  Natchez. 

"Sstnxday,  the  lOth  of  October,  we  set  out  at  daybreak  and  dined  half  a  league 
iitii  the  month  of  the  'Hjazons.'  This  river  appeared  t«  me  to  run  toward  the  south- 
Ht)  judging  from  its  month.    It  beafs  the  name  of  soTeial  nktioiut  i]Ad.«i  a>  wnmiLqa, 
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appellBtion  wlio  formerly  reiidednpon  its  bnnki,  and  are  novrgTeattFIffdnreil,  o< 
to  coDtmued  warlHri'  which  -vie  have  vcuged  against  thntn,  which  hu  caomiI  1 
t«  liccome  wund-^ring  trilies.  ThiH  river  oxtunds  eunaiiti'mblf  into  the  iatorior, 
ml)!:ti(  huve  broiitrht  tin  to  within  10  or  13  leagnes  Siom  thv  '  Cbicnchata,'  but  bl 
unfurtuoatel;  dibuult  of  navigatiuit,  onrin^  u>  driftwood,  L-tc,  wo  were  conpti 
tn  iiruueed  on  our  courao  up  the  Missiaaippi.  At  T  in  the  ovunjng  we  encMnpM 
iind  onivlotirth  leagues  beyoudit  on  thu  right  bank  on  an  i-xtrenu'l.T  111110;  diDn 
Ah  the  "river  ikppeuedtD  run  toward  the  Boutlieaal,  jndgiiig  from  ibiiiiunt^ 
muat  have  been  the  old  month  of  Yoeoo  where  it  entvni  whut  is  now  oallaL 
Uivur.  for  one  exploring  the  river  A  mile  orso  above  the  muutb  would  see  ilbpivla 
toutbenet,  whereas  hod  the  cat-off  then  taken  pluiM  the  Yazoo  wuoli]) 


upiieured  to  run  toward  the  northeoat,  jndglne  from  its  mouth.    Tht^re  ia 
i.'Oiiaideration  that  leads  to  the  belief  that  this  Old  Rirer  was  then  the  Muu 
Tbe  early  settlers  built  forts  on  hills  on  tlie  river  in  oritur  to  be  WLSily  reaiiho^ 
uiCAUB  of  their  boats,  and  t<i  ba  more  uoally  rlufended  in  ease  of  attack,  Lenm 
Wnluut  Htlls  not  being  touched  by  the  rivar  at  that  Unio  they  aeoendeil  Ih«  ITt 
iiid  built  Kort  St.  Petar  on  Suj-dera  •"■■"      At  some  Inter  date  "         "    "   — 


liui 


and  the  lowland  in  fi'ont  of  the  hi..»  ^^      liich  Vicksburg  now  atands  wu  n 

away  hv  the  river,  as  woi  the  swamp  in  '^      t  of  the  hill94ie1ow  the  citj-  bj  tb«4 

n  1876.  IulT81wbeiiIheS]»iuiai-dHei        ip  the  rlvor  they  found tbobluUj 


ont  and  estnbli^ed  Furl  Nognlcs  JuBt  ir.  of  the  Mint  Spring  Braucb,  wluehU- 
ruuB  near  the  wall  around  tha  uiilioiiuJ  c  ry.    It  is  safe  tonay  that  fhia«ut-of  j 

Sluice batwaeii  1T39  and  1781.     Tbebren  lUghtfauni'ninsitla  wasjuatwhetcthi 

entotion  appoara  on  the  left  bunk  of  Olu  •".  r  about  23.8  kilnmetfirsbclow  tbcpM 
crossing  of  the  railway  bridge,  and  juBt  wbi  «  the  river  begiua  to  zet  nnrrowM.  1 
is  nsuaUy  the  case  in  a  out-off  the  lo  id  of  Old  River  tUIfd  nn,  thiw  &M 

YoKoo  Rtier  to  flow  np  the  old  bed  of  isisaippl.     The  ent-uff  eiiWgod  and 

Mlaaissippl  moved  away  ftom  the  poino  ui  i.   b  break,  uniting  uwiiy  on  the  vroilt 
and  lilling  on  the  eoet,   luavlng  euoh  ye-"   a  deposit  ncrosa  tjie  inoittb>  af  Si 
t.hronKh  whiuh  it  out  ita  bod.    This  movi      mt  most  have  been  onifonn  and  B 
for  a  diatance  of  2,500  motera,  aaiseviden        by  the  regular  growth  of  timborui 
right  bank  ofYnaoo.     There  must  have  .     u  Iwud  u  pmoa  of  little  ehangti  B 
18T7  tlie  mouth  h/id  moved  down  only  900  meters  Irom  tha  woods,  leaving  a  bunp 
with  an  .alirupt  bonk  at  the  timber  iiue.     From  1877  to  11^1  the  downward  UMR 
nient  WHS  800  meters,  and  to  1886  tb<>re  waa  a  further  movo  of  1,300  meters,    m 
thai,  dull.' to  181:>1  the  movement  bHH  liceii  mure  a  shifting  of  position  than  pivgOi 

Dnviu;;  tbase  clinngca  the  Yaitoo  has  ei 

thiiii  \M'"  down  to  its  prcNfUt  unglo  of  eo         „  .  ...     ... 

(tl:ii^i-s  hiiK  ubt:iiiiiMl  lit.  all  pericHls,  though  parhnm  to  :i  somawhat  less  extent  of  1*1 
yeiii'M.  The  aiigto  of  convrrgeiii^e,  theu,  is  nut  the  controlling  element.  XcitiMl 
ill  I'  dumiwiird  muvenn'iit  nltugetlier  the  factor  deti-rmining  the  condition,  forflul 
hnu  been  qnite  as  miicli  trouble  iit  li>w  water  sineo  1886  ns  in  the  yeara  Immedtitd 
lireri-diiig.  It'  thin  tin-  locution  of  the  moiitJi  should  be  fixcMl  by  the  uaeefdib 
iinil  n:vcliiicnt,  preventing  the  MiHsissippi  caving  itsbauka  and  moving  to  the  hm 
1I1U  triiuble  would  atill  recur  wheuevertheru  waa  a  sudden  fall  to  very  low  witeci 
Vii'ksbui'g,  bei'iiiiso  of  the  shifting  of  tli«  position  of  the  channel  of  Yazoo  Biv 
ai'trr  I'arli  ]ii;:h  water.  Any  attempt  to  fix  this  channel  by  meiins  of  jetties  woal 
I'i'i'tiijiil.v  M'rvc  to  dirvct  the  lluw  of  tlie  Mississippi  against  its  opposite  side  U 
tend  to  fiircc  it  away  JVom  the  Y'azoo.  It  scarcely  needs  the  remark  that  eflbrli ' 
jirnvi'ut  bank  caving  on  the  Mis,si,iaippi  have  proved  costly  and  not  always  suce* 
till,  wen  where  timre  were  no  dikes  to  contend  with,  and  what  it  wonldcostu 
how  miii'h  of  Nu<;ci'i4»i  would  he  achieved  is  a  problem  uf  probabilities  in  which  ll 

Witli  the  Missi!<.-<ip]>i  lixed  and  the  jettiea  built  nt  tbe  mouth  of  Y'azoo,  still  1) 
inliTni]ilioii  would  occur,  becauRo  the  MissiKBipj)i,  like  all  ailt-bcaring  stieUB 
linildM  up  thuhauk  on  n  bar  wide  wlien  its  clmnnel  la  stationary,  and  wonld  oachyW 
till  ill  bL-Mvti-ii  the  jettii-s  conliniug  the  Ya/00.  The  only  gain  then  wonld  be  tk> 
the  iicjioMit  woiilil  have  to  be  scnured  away  at  one  fixed  position,  juat  as  it  haa  W 
to  bo  at  Kiinii^  uncertain  phic^\  rovHibly  the  fill  between  the  Ji-tties  wonld  not  I 
miicii  if  their  tops  were  laiseil  abine  high  wat«r,  but  they  woulil  then  act  still  iwO 
powerfully  to  force  the  MiHHij^'tippi  away  to  the  west.  While  this  might  he  bu" 
ticial,  it  could  uul  be  snci^'imfiil,  except  in  a  limited  way. 

It  seems  incontrovertible  that  every  tribuljiry  entering  a  considerably  Ufp. 
eilt-benring  stream  on  the  bar  side  <i.  e.,  stack-water  aide),  will  have  its  axM^ 
periodically  closed  by  sudden  fall  in  tho  main  stream  at  low  water,  whileonll 
other  hand  if  it  enters  on  the  bend  side  (i  e.,  channel  side),  it  will  not  have  itsmon'' 
closed,  or  if  at  all  only  in  exceptional  inslancea.  In  theory  this  is  Biibstanlialwl  k 
the  fact  of  tUo  coiiliauaX  lanlVVmn  M'p  on  tt\6  bar  aide  of  the  main  river  in  one  cW 
and  in  the  other  tluicon<Utum«ia^.i^i^v\^''<)iVC)^'a,<itC\Qa'^Vi«&dBide,  wlwniM 
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ever  matorial  is  brouglit  by  tlio  separate  streams  is  carried  away  ^y  tliom  combined, 
nr.  it' the  ouuditiou  is  unstable,  caving;  is  going  on  an<l  the  mouth  of  the  tributary  in 
p««Htinaally  moved  back  upstream  to  deeper  wiit^r.  On  account  of  the  huk  of  record 
ol' conditions  at  the  mouths  of  the  tributaries  of  the  Mis.sissip])i  I  am  not  able  to  prove 
liip proposition  by  facts  ti-om  that  stream,  and  there  are  no  avaibible  accurate  data 
on  me  subject  from  other  rivers.  What  has  been  stated  eoncerning  the  Yazoo  may  be 
rti«d  as  an  example  on  one  .side,  and  all  things  tend  to  show  thai  at  an  early  ])eViod 
the  month  of  Red  River  was  an  instance  on  the  otlier.  Wlien  llie  eha  mel  of  the 
Mii«6i.<wippi  changed  au<L  made  a  tow-head  opposite  the  point  of  w)iat  is  now  Turn- 
bnll Island,  that  is  made  the  mouth  the  slack-water  side,  navigation  became  sub- 
jertto  periodic  interruptions.  This  is  well  borne  out  by  the  logical  inference  oi 
what  occurred :  First,  when  the  Mississippi  cut  into  Red  River  the  month  of  the 
litter  was  necessarily  on  the  channel  side  of  the  former.  The  Mississippi  did  not 
eontinne  to  move  across  Red  River,  for  the  main  bank  line  of  Old  Ri^-r  is  now  not 
(ar  west  of  the  Red  Kiver,  hence  the  mouth  continued  to  be  at  or  near  the  derp  clian- 
tifl:  later  the  tow-hea<l  formed  and  the  channel  moved  away.  Troni  the  j-arlir^t 
tioifB  to  a  late  day  the  navigation  was  good  and  the  trouble  liegan  in  recent  years. 
It  is  fair  to  assume  that  the  good  navigation  was  cocAJstenl  with  the  early  eoiidi- 
^ion,and  the  change  in  uavi^^ation  accompanied  ehange  in  the  conditions.  The  lirst 
frconled  evidence  on  this  point,  however,  is  from  tlie  joiinial  of  tlie  same  olVufr  pre- 
jionsly  quoted  :  ''On  the  19th  of  September  we  proeecde<l  at  break  of  day,  and  at 
7  lydock  had  reached  the  entrance  of  Red  River.  The  mouth  of  this  stream  is  large 
ud  ime  and  extends  towards  the  north.'' 

The  next  testimony  at  hand  is  from  the  report  in  !>>(><)  of  Mr.  J.  K.  Duncan,  one 
limeChiofState Engineer  of  Louisiana:  *^Such  had  probably  been  the  eondition  of 
Ibese  rivers  for  ages,  and  this  was  their  condition  and  their  several  relations  at  the 
time  they  were  lirst  discovered  by  the  Kuropcans,  and  thence  up  to  the  year  18in. 
vhenou'r  troubles  regarding  navigation  began  to  be  really  serions.''  A  map.  Ap- 
pcudix  G,  PI.  IV,  published  by  the  Mississippi  River  C'onnnissiou  in  their  rr])ort, 
iiatedDi*cember2i,  1883,  shows  the  bank  line  in  that  neighburhood  in  ISIO  and  in 
1?^1.  From  the  configuration  of  the  bank  the  month  of  tin'  river  must  have  liren 
inl810  very  near' where  the  Mississippi  channel  crosses  to  the  riji^ht  slions  and  as 
the  Lead  of  the  point  had  washed  oil'  in  18.')!,  as  represented  by  the  lines  for  that 
year,  the  current  at  some  time  intervening^  must  have  swnug  away,  an<l  tin;  Missis- 
wppi  made  the  tow-head  previously  mentioned.  The  prrst^nt  mouth  of  Ued  River 
in  not  a  fair  case  by  which  to  try  the  rule,  beeaust^  though  it  enters  the  Mississipid 
ueaithe  head  of  a  caving  bend,  there  are  other  disorganizing  eonditions  wliicli 
obscurethe  relation  between  cause  and  etVect.  It  may  be  observed  thou<xh  that  the 
«l«truction  to  navigation  now  is  not  at  the  mouth,  bnt  far  up  in  <31d  River. 

From  a  map  in  the  T*hysi<;s  and  Hydraulics  of  the  Mississipj)!  lUver  it  apjiears  that 
themonth  of  White  liiver,  where  there  has  nevi'r  been  any  serious  inl<*rrnption  to 
navigation,  was  on  the  channel  side  even  at  that  date,  while  tlie  old  moutli  of  ilw. 
Arkansas,  which  was  closed  at  nearly  every  low  watt-r,  was  on  the  slack-water  sidi*. 
There  is  yet  another  consideration  to  be  taken  into  account.  From  the  old  niontli 
of  Yazoo  River  to  its  present  moutli,  a  distance  of  15.5  kilometers,  the  average*  eli'- 
vation  of  the  bottom  of  the  channel  is  only  0.8  me.ter  below  tin*  elevation  of  extreme 
'^f  water  at  Vicksbnrg,  and  in  this  distanee  there  are  8  kilometers  in  which  the 
channel  bottom,  at  time  of  survey,  averaged  from  0.1  to  1.8  meters  above  that  water 
unrface.  This  reach  would  all  reiiuire  to  be  dredged  if  a  deej*  onth-t  shonld  be  inad«^ 
8t the  inouth  of  Yazoo,  or  else  the  shallow  watrr  would  but  bemovid  liack  n]>  the 
fJ^'W.  It  would  either  be  necessary  to  move  probaldy  70t),6(X)  cu]>ic  meters  to  insure 
•channel  1  meter  de<?p  and  BO  meters  wide  at  extreme  low  water,  or  tlie  building  of 
toes  to  conline  the  channel  all  along  to  cause  scour.  The  amount  to  be  dredged  is 
'tilted  as  probable,  because  the  bottom  is  clian^eable,  and  even  if  the  c]Kinn<d  shonhl 
l*** once,  completed  it  would  be  liable  to  till  np  by  slip])ing  in  or  silting.  If  Jetties 
J^frehuilt  up  to  high-water  mark  the  river  would  certainly  <'xeavatt»  its  own  lud, 
"r  wherever  confined  it  has  a  deep  channel,  wIm'U  not  hiiidi'n'd  l»y  r«*nr\vi'd  deposit. 
^PFMwite  the  old  mouth  of  Va  zoo  the  baron  the  ])oint  taih'd  down  the  Missis.«.ij»pi 
K'fi»re  the  cut-olf,  but  now  the  tail  turns  tlu*  i>tlier  way.  Thf  Yazoo  tiirniMl  that  bar 
'Ver,  and  the  current  of  the  river  tlu'ie  is  strong;  enou«;h  before  it  losos  its  ener«ry  by 
^sipjitiou  to  dig  a  deep  hole  in  tin-  liottoin  of  Old  Hiver. 

The  channel  could  be  contiueil  ])y  .i<'tti"s  from  one  or  both  sides,  or  a  longitudinal 
i)tty  the  whole  way  and  a  levee  on  thu  baulc  nearest  the  Mis.'sissippi. 


it  $50.. 


if  itii|irnviug  tho  preseat  mouth,  the  rotlowing  work  shoold  ht 


Si 


Fixiag  the  west  bnnk  nf  the  MiseiMipiii  Bivet  for  1,600  loetors  above  aod 
below  the  raouth  of  Yanoo  Hivcr,  3,200  metnrB,  st«U1.90periiiet«r'.... 

Jettleatcuxolude  wntereof  tbeMuwisHippiaailccinflnethewatorH  ofYaxoo, 
troia  end  of  timbRT  tint<  to  deep  wnb^r,  3.2  kilometurB  oa  Ti^ht  luuik  and 
3.7  kiioiuet«rs  uuloft,  1,342,0^  cubio  meters  of  willow  jetties  at  K  ceuta 

S&mc  covered  with  rook  0.25  meter  deep,  91,400  cabic  metem  st  $1.50 

Dike  from  head  of  jetty  on  left  side  to  bead  of  Old  Biver,  12,S0O  meters 


Levees  &om  hend  of  jetty  on  right  bank  to  bead  of  Old  Kirer,  1,289,S 

cubic  meters  at  20  cents 

Add  10  per  cc^t  i'ur  eagioeenng  and  (KiDtioKenciea 


Total 2,157, 

To  provide  a  new  moiilb  for  Yazoo  Birer  through  "Chickasaw  Bayou  or  othervtib*, 


sAme  canal  would  be  necrsssr;  frum  tbo 
way  in  which  the  rivet  could  be  bTOi 
tide.    If  the  Yatoa  emptind  into  tbv 
main  unobstrncted.    The  till  in  tbeola  — 
Soto  Island  was  due  to  the  channel  beinjct 
concave  aide  of  the  river,  and  (ho  ohau 
tbe  Bleep  nlope  caused  by  the  cut-off  oj 

United  btntes  and  the  caving  litopped, 

normal  slope.     Ab  this  came  about  the  cent 
cross  to  the  convex  tide  of  the  tiv         A»  t.. 
and  more  to  tbe  Kleinston  shnrr  ui      i«Kve  t 
to  was  tnpid  nhile  Uio  cbontid  mo><         ni 
moved  baclc.    Local  conditiune  may        di 
limited  area  subject  to  conlTol. 

Table  7  gives  Uie  exoavation  neressBry 
correaponding  to  zero  and  two  meters  b^.^ 


0  Lake  Centennial,  na  that  is  tlifl  vtij 
B  Missiatippi  to  enter  upon  thatiMa 
pi  at  Kleinston  its  mouth  wouUr 

1  Mimissinpi  Irom  Kleinston  back  Ut 
fainstD^lta  Point.  ThatsidpwMfi 
ion  there  was  ahnormiiJ,  beii^  diMt 
Fheu  Delta  Point  was  rvvettwl  llfll 
u  allowed  for  the  rivix  to  allaifiitt 
Lgal  force  tended  to  make  the  rluiUH) 
goea  on  the  rhannel  wl)l  toon  !■* 
end  of  I>elta  Point.  The  fill  mRwi 
.nd  haa  been  less  and  less  as  tha  iln 
eddies  and  cause  fill,  bnl  onl;  orttl 


n  the  bottom  and  liaving  -,de  slopes  3  to  1. 


lllwld 

lu'ku'l" 

EiMtatiiin. 

Ib'l^v'b" 

Valion, 

fillof 

"""S'&rSE".::""-::; 

.    sn,i^'M"un!rfr.>»!'!n(riiiv,T. 
riu.l.ii.aw  lli.j-on 

lip 

Biois 

Cvb.  mr: 
S,  Ml.  760 

Cui.mr,. 

iii: 

H75.  m 

Oub.  mn. 

8.1«T,4Si 
4.«I«,N6 

Mim- 

OliiRri-ersnaTjiUBi-Blip... 
KtraiKht  Una  fenm  Old  Kivcr 

....      lU.M 

nil  roDtc  ana  OU 
wtnild  protaWT 


•  Ccist  c'ali'uloted  from  work  at  Oreenville,  Miss.,  Repoi-t  Chief  of  Engineers,  IBS"- 
i<-<-:iL><R.    CoHt  pvriiiilc  of  uomplcttid  work  $227,010.    Brush  per  cord  $t.27f  £>(^ 
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Table  8. — ElevaHa»$  and  high-water  slopes,  Yazoo  River. 
THBOUGH  CHICELA.SAW  BAYOU. 


PlaM. 


Tew  Orleans  and  Texas  bridge 

lickasaw . ". 

ise 

e 

jiial 

kjckasaw  to  Centennial  Lake  . 


Distance. 


High  water,  1890. 


Meteri. 
0 
6,500 
2,145 
8,385 
2,560 
8,090 


Eleva- 
tion. 


Metert. 

35.96 
85.86 
85.60 
35.48 
85.06 


Slop*. 


MeUr, 


0.0000]^ 
0.000079 
0.000077 
0.000145 
0.000090 


TKROUGH  OLD  BIVEK. 


lickasaw 

River 

inial 

to  Lake  Centeuuial 


6,500 

86.86 

13,800 

35.68 

17,300 

35.65 

20,200 

35.41 

22,000 

85.06 

4,600 

0.000025 
0.000009 
0.000083 
0.000194 
0.000128 


be  necessary  to  close  "West  Pass/'  the  present  ontlet  of  Lake  Centen- 
»lace  some  revetment  to  prevent  the  reescape  of  water  there  rather  than 
on.  , 

become  advisable  to  place  a  sill  across  Tazoo  River  below  the  head  of  the 
9rce  an  increased  discharge  through  the  cut.  The  route  by  Chickasaw 
lea.st  advisable,  because  of  the  great  excess  in  excavation,  and  being 

dredging  would  be  more  expensive.    The  cut  itself  is  longer,  and  the 

the  same  as  by  Old  River;  but  the  shortening  from  Yazoo  River  to 
is  much  greater,  hence  more  likely  to  produce  change  in  the  regimen  of 
ore  land  and  of  greater  value  would  be  taken,  with  the  question  of  land 
ugniented.  There  is  one  very  favorable  feature  in  this  route  that  possibly 
weigh  all  against  it,  to  wit:  From  Yazoo  River  to  the  head  of  Lake  Cen- 
e  width  of  channel  would  be  self-adjusted  to  accord  with  the  depth,  and 
would  be  more  likely  to  remain  permanent. 

I  Old  River  on  the  other  route,  and  through  Lake  Centennial^  which  is 
0  both  routes,  the  channel  would  without  doubt  be  subject  to  influences 
ntical  with  those  which  exist  in  Yazoo  River  between  its  old  and  its  present 
id  without  contraction  works  to  lessen  the  high-water  width,  it  would  do 
^er  did — fill  up.  In  his  work  on  canal  and  river  engineering  David  Ste- 
aarks  that  in  adl  river  improvements  scour  is  an  effect  which  should  be  fully 

consideration  by  the  engineer,  especially  in  forming  estimates,  and  gives 
)  show  its  importance  in  the  improvement  of  the  river  Lune.  By  dredging 
shoals  in  that  river  the  whole  lower  part  was  deepened  by  the  natural 
out  entailing  any  expense  in  its  removal.  Whether  in  this  case  the  scour 
t  would  offset  the  fill  on  the  other  is  largely  a  matter  of  surmise,  because 
rnce  of  exact  data,  which  could  only  be  obtained  by  numerous  borings  and 
surements. 
>wing  items  enter  in  the  cost  of  either  route : 

«  Yazoo  River,  497  meters,  at  $50 $24, 850 

cross  West  Pass,  120,000  square  meters,  at  30  cents 36, 000 

IS  Lake  Centennial  from  Do  Soto  Island,  1,000  meters,  at  $50. . .  50, 000 
in  Lake  Centennial  to  plane  2  meters  below  zero,  675,140  cubic 

it  17  cents 114,774 

'  cent  for  engineering  and  contingencies 22, 563 

248, 187 

aaw  Bayou  route : 

ation  to  plane  2  meters  below  zero,  5,500,000  cubic  meters,  at 

mts I,2a5,000 

493.5  hectares,  at  $200 98,700 

)  per  cent  for  engineering  and  contingencies 136, 370 

1, 748, 257 


IT  OV  THfi  CKlBr  O?  ^HetH^HS,  p.  «.  ARMY. 

By  Chidtaanw  Bayou  rmit-e — Continued. 

Slioald  it  prove  neceasary  to  conlinu  tlie  channel  tbrouKb  Lute  Cen- 
tennial, add  4,700  iuet«ra  of  dikH,  ntlSO ■, _    US 

Totel , i.as 

By  Old  River  route  : 

Work  coramon  to  both  routcB 2« 

Excavating  to  a,  phme  'J  mvt«r8  belnir  bcK),  MliliOCin  mbic  inoh-ra,  at 

SOoentB 6a 

Laail,  IbO  hectares,  at  SlOO U 

Clouring  and  gmbbinjt  30  hectfireB  lor  caual,  ot  $1.00(1 30 

Add  10  per  cent  for  engineering  and  contingencies TJ 

Xm 

Should  it  proTe  necensary  to  ooofine  chanoel  In  Old  Rivur  and  Lake 
Cciitonniul,  add  8,700  metflra  dike,  at  »50 _ 43^ 

Total - , 1,W5, 

In  coneliiaion,  it  Hboald  be  clearly  borne  in  mind  that  the  eetimates  wvati 
ouly  npprnxlniations.  They  are  based  on  iinQh  infoimatlon  aa  eontd.hegutbfn 
„  1 A  ™„.~,.   -.ui..i)_  iiowever  accurate  lacks  detail  needfnl  to  make  it  #i 


iiiti)  u,  Heurcbine  eiaminatloi  by  uM  of  applieil  mathematics.    B» 
[j<-uditiiri'  sliuiild  camnience  v  'udence  nhiiald  dictate  a  thoroagli  in 


'l«|>  »«  liir^ely  iis  pnasihie  th.<  facta  and  profound  stiidj  to  detvn 

.  .  orks  uf  this  uhiuncter  are  in  a  meaanreneceaaarily  tentative,  bed 

□umberleeM  phyiticul  cunica  kiive  not  yet  leen  assigned  any  weight  in  tlio  dii< 
uuitics  of  enuinoera;  but  thiit  ia  no  exoua  i  for  miatakea  which  uri-duutewH 
iuvaetigation  t>f  the  uundittonH  nnd  to  nttei  ignoRLnce  of  and  failure  to  apply  kn 
lawa  t«  detnruiino  uffcuta  that  Vfould  be  pUiidy  discflmible  hy  the  aid  of  mbII 
of  eniiiiieorini;  ai'ieuco. 

Totheiis'^istanta,  aud  espooinlly  to  Assistniit  Euginour  T.  C.  Thomaa,  mucliW 
is  due  fur  earnest  an<l  iute1liK<'iit  work. 

Very  respectfully,  yoiii-  obedient  aervant, 

H.  M.  Mahshali.. 

(■apt.  J.  H.  W|[.[.A!![., 


Hlioiikl  the  bill  now  Iwl'ore  i'oiigrpas  become  a  liiw,  it  is  i»roi>o5«' 
e\iit'in]  h(i  iimch  of  the  first  !ii»propriatiou  tbr  diveitiiig  the  Yuxmi  i; 
(till  i\s  iiiiiy  bi^  iii'iessiiiyiiiilevelopiiigthe  map  of  the  route  8ele<'to<l 
di'tcriiiinc  thf  biiuiuliirii's  mid  ownership  of  the  lands  that  maybe 
i|iiiifil  tor  thf  ri^lit  of  way,  and  for  the  levees  that  will  be  ne'edec 
pirvriil  ciM-illinv  by  bin'kwiiter  over  the  leil  bank  of  Yazoo  IJiver  fi 
riiii  l<;i-^;i\v  Ilayiiii  paniUcl  to  the  route  through  Old  River  into  b 
•  'I'liiriiiiial:  lo  make  bi>rtiit;s  along  the  line  of  the  land  enttiiig,  auil 
aci'Uiatc  b'vels  over  tlie  rifrlit  of  way  and  accurate  soundings  in' 
l:i\ci.  Lake  Ci'iiliaiiii;il.  and  tlie  old  Mississippi  Hiver  ehaimel  i 
l-a^iii  ill  frdiit  of  Virk>biirK.  Ibr  the  parpnse  of  final  estimates. 

Alti-i- till'  ri;;lit  of  way  sliall  liavc  been  pureliasod,  or  an  option 
lajhcd  r.a-  III.'  lands  covViint;-  il.  I'cporf  will  be  made  with  full  infofi 
lii>ii  to  ]inividc  for  cariyiiig  on  tlie  work  tiiconipletiiut  niidercontimi 

Slioiilil  the  aiiioniit  in  tli.>  im'seiil^  bill  be  appropriated,  the  estiin^i 
given  in  llie  foreguing  ivporl  «ill  be  >!!,  iL'^.OilO. 

I''.ir  Va/.oo  KiiiT  jn'opi'r.  1  ri'iieal  IIh'  reeoinmendations  contains 
my  last  ri-]>oit  (Ki-port  Cliiel Of  Kn^Miifcrs.  IS'.ll.  page  J!)97},  lor  rep. 
iiig  iron  dwk  aud  providing  new  boilers  for  the  snag  boat  Meii/s, 
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eoDSkaction  of  a  flatboat  with,  steam  Jioisting  engine  und  shears,  re- 
bnjJding  the  hull  of  the  pumping  dredge,  and  the  establishment  and 
maintenance  of  a  system  of  water  gauges. 

Detailed  ettinuiteB  for  fiscal  year  1894. 

?*or diverting  the  Tazoo  System,  with  proyision  for  completing  the  work 
bjr  contiDning  contractB $750, 000 


tepairing  snag  boat  Meigs 4, 000 

ervices  of  snag  boat 18,000 

W  flatboat  with  steam  power 3, 000 

ervices  of  same 7,000 

ew  haU  for  dredge 3,000 

erviees  of  dredge 2,000 

itablishing  and  maintaining  gauges 1, 500 

Senses  of  leveling,  monnmeuts,  etc 3, 500 

oe  expenses,  incidental  repairs,  tools,  outfit,  and  rontin;j:eTicies 3, 000 


Total  for  Tazoo  proper 45,000 

Money  atateinent, 

Bly  1,1891.  balance  unexpended $13,343.97 

ane  30, 1892,  amount  expended  during  fiscal  year 10, 203. 40 


oly  1, 1892,  balance  unexpended 3.080.57 

Blyl,  1892,  outstanding  liabilities.. 7.33 

Bly  1,1892,  balance  available 3,073.21 

mount  appropriated  by  act  approved  July  13,  1892 20, 000. 00 


mount  available  for  fiscal  year  ending  June  30,  1893 23, 073. 24 


AmoQutAthatcanbeprofitablyexpendedin  fiscal  year  ending  J  iini>3i).  IS  )4  : 

For  diverting  Yazoo  River  System \ $750,  (K)0 

For  continuing  work  on  Yazop  River  proper 45,  000 

Submitted  in  compliance  with  requirements  of  sections  2  ot  river  and 
harbor  acts  of  1866  and  1867. 

The  amounts  expended  during  the  fiscal  year  ending  Jiiue  30,  1892,  and  the  l>al- 
ices  unexpended  July  1,  1892,  are  as  follows : 


^rxeneral  iin  pro  vemcnt*  care  of  plant,  etc $9,704.05  I  $6t>0. :?:. 

>rimmpiiig  dredge-boat 1 |         202.09  2,;{s7.90 

^ Borvey  below  Loniflvflle,  New  Orloans,  and  Texas  Railwaj'  Riidgo :555.  4(1  i  2.  2;{ 

Total ;  10,263.  10  I  :j.OM().57 


COMMERCIAL  STATISTICS. 


For  a  period  of  sixty  days  during  the  past  year  navigation  from  Vickshiir^  was 
•upended  on 'account  of  tne  mouth  of  the  river  being  closed.  Witli  the  nioiitli  open 
^^  river  is  navigable  its  entire  length  the  year  round. 


1644      REPORT  OF  THK  CHIEF  OF   EXOINEERS,  U.  8.  ABHT. 
Li»l  a/ iteamioaU  that  narigaled  YatoD  River  if, -fitoal  j/tar  ISSS, 
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lie  Georgia  Pacific  Division  of  the  Richmond  and  Danville  Railroad  crosses  Yazoo 
rer  at  Fort  L«oring,  5  miles  below  Greenwood,  and  the  I^uisville.  New  Orleans 
il  Texas  Railway  crosses  aboat  15  miles  above  the  mouth.  The  latter  road  has  n 
ftuch  from  Clarksdale  to  Hinter  City  on  the  Tallahatchee,  which  will  be  extt>iide<l 
>wu  the  stream  to  Greenwood.  The  Yazoo  branch  of  tde  Illinois  Central  Railroad. 
pm  Parsons,  on  the  Yallabosha,  to  Jackson,  Miss.,  runs  parallel  to  the  river,  t^uu-h- 
tg  at  Greenwood,  Sidon,  Tdmla,  and  Yaasoo  City,  and  has  a  tap  line  from  Tohula  to 
le  main  line  at  Durant. 


V  II. 
IMPROVEMENT  OF  TCHULA  LAKE,  MISSISSIPPI. 

Tchula  Lake  or  Biver  is  the  name  given  to  the  east  and  narrowest 
uhannel  of  Yazoo  Eiver,  where  it  divides  in  passing  Honey  Island.  It 
is  wholly  within  Holmes  County,  Miss.,  and  is  about  60  miles  long. 
Honey  Island  is  about  100  miles  above  the  mouth  of  Yazoo  River,  and 
^iertile  plantations  join  each  other  along  its  banks,  their  annual  product 
)eing  estimated  at  about  20,000  bales  of  cotton.  When  the  water  is 
lilfh  enough  to  cross  the  bars  the  Yazoo  and  Talhihatchee  steamboats 
Bake  trips  through  the  lake. 

In  accordance  with  the  requirements  of  river  and  harbor  act  of  March 
\  1879,  an  examination  of  the  lake  was  made  that  year  with  a  view  to 
ts  improvement,  ^d  the  principal  obstructions  to  navigation  were 
ound  to  be  snags  and  logs  in  the  lower  part  and  leaning  timber  and 
Jiore  snags  along  both  banks  from  the  head  to  the  foot  of  the  islanil. 
'lie  project  contemplated  removing  these  obstructions  to  permit  light- 
Iraft  boats  to  enter  the  lake  earlier  in  the  season,  and  tlie  estimated 
ost  was  $10,000,  if  all  the  work  should  be  done  in  one  low- water  sea- 
ou.  (KeiH)rt  Cldef  of  Engineers,  1880,  pages  1350, 1351.)  The  work 
J  of  such  nature  that  it  must  be  gone  over  to  remove  obstructions  that 
re  added  from  time  to  time. 
The  appropriations  have  been  as  follows : 

y  act  of— 

March  3, 1881 $3,000 

August  2, 1882 2,5(K) 

Julys,  1884 i,rm 

Au|?u8t  5, 1886 2, 000 

Auj;ii8t  11, 1888 8,  0(H) 

September  19, 1890 3,  (KM) 

Total 15,  (KM) 

• 

Operations  upon  this  improvement  have  been  conducted  by  hired 
iW.  Work  was  commenced  at  the  head  of  the  lake  July  1(»,  1881, 
Dd  carried  downstream  to  the  foot,  where  it  was  suspt^ided  Septeni- 
^r8, 1881,  and  consisted  of  cutting  and  girdling  leaning  timber  autl 
pnioving  the  worst  snags.  Operations  wore  resumed  at  the  month 
^^pterabcr  1,  1882,  and  carried  up  to  the  head  of  the  hike  an<l  sns- 
cnded  the  middle  of  November,  1882.  Nothing  was  done  the  follow- 
™JC  season,  as  no  funds  were  available,  but  December  22,  1884,  work 
^as  resumed  at  the  head  of  the  lake  and  carried  down  to  the  foot  and 
Jii^l)ended  February  11, 1885.  Thanext  work  was  done  by  the  United 
States  snag-boat  M&igsy  which  was  employ 4*d  Di^cember  19-25, 1886,  and 
^pril  11-30, 1887,  in  removing  the  heavier  obstructions  and  clearing  a 


good  uavigable  chaimel  00  feet  wide  for  a  distauce  of  4-1  miles.  FebrawJ 
1-19, 1889,  the  Meijiii  wua  employed  agaiu,  and  worked  fi'om  tLe  fool 
to  tiie  head  of  the  lake  and  bauk,  venioviiig  the  heavier  obsIructioiUi 
aftor  which  operations  Vere  suEtpended  antil  Die  water  shuald  fiill  ADflt< 
oieiitly  tor  a  chopping  party  to  ooininenee  eleariug  the  baaks,  hiitwj 
favorable  opportunity  for  the  advantageona  ©xpftiidifure  of  tlic  moh 
balance  available  was  not  presented  diuing  the  following  season  nott 
ing  was  done  until  December  10, 1890,  whea  the  Meigs  was  nseil  fortli 
auccoediug  ten  days  in  removing  snags,  tree  slides,  etc.,  from  tho  chifc 
nel. 

The  work  of  chopping  parties  and  the  snag  boat  from  1881  to  ISSII 
resulted  in  clearing  the  greater  portion  of  the  leaniag  timber  fromtia 
bHuks  and  in  the  removal  of  the  main  obstructione  fi-om  the  chaiui(I( 
giving  greater  safety  t«  the  pnasage  of  steamboats  through  tbe  Ii^ 
Tho  main  work  then  remaining  to  he  done  consisted  of  cl(>aring  M 
new  gi-Qwfh  of  trees  and  brash  from  the  banks.  The  brash  grew  n 
rapidly  and  to  such  extent,  that  in  many  places  the  clear  channd 
scarcely  exceeded  50  feet  in  width,  im]  ediog  passing  vessels  and  catcli' 
ing  drift. 

For  the  removal  of  these  obstruct  ns  operations  daring  the  llM^ 
year  1892  were  as  follows: 

After  susi>ending  work  on  bayous  Rondoway  and  Vidal,  the  ciK^ 
j)ing  party  which  had  been  employtwl  i>n  that  impm^'onitrit  was  tniii* 
ferred  to  Tchula  Lake.  The  qnarf.<*r  boat  and  outfit  were  towed  i, 
t-he  United  States  snag  boat  J^?or  -  to  the  bead  of  the  Iake,wli« 
work  was  commenced  August  18  1,  and  carried  down  to  DnuM 
ton,  abont  15  miles  above  the  moiini,  where  it  was  8UB|>ended  UMffl 
ber  Ifl,  1891,  the  available  funds  being  exhausted.  During  thegrtJiW 
portion  of  the  time  the  stage  of  water  was  very  low,  and  eifective  woi*  i 
was  done.  Operations  consisted  of  clearing  the  brnsb,  cutting  sliow ' 
Rn;ii;s  mid  lop;.'',  fcllirt;:  and  tririllin;?  leaning  timber  along  both  batiti 
iiii'l  !■■  •      ■.,'■..   i'i..:iLi,i    -:    •     fhr  as  practicable.     Tliebini^ 

\\         ■  '"S  were  destroyed  wlierever 

ihi-M'  \v:ls  ;i  |inilKil(ii!ty  of  flii'ir  belli ;r  dangerous  to  boats.  Tlie  work 
wiis  larrieii  uii  under  the  supervision  of  Overseer  William  V.  EsS, 
who  rcporteil  the  following  .summary  of  the  four  months'  operations: 

Si|lliirc  yiirds  brush  .lud  milling"  cut 56,  W 

Logs  ami  shore  snags  tonioverl ^ 2,7U 

Leauiu^  troea  out 1,SSJ 

Leiiniiiii  trows  topped T 

Tri!P»  K'^'lle'l L^ 

Snags  roiuovoil  Itom  cbnnnel SW 

The  work  in  this  stream  has  resuUvd  in  giving  greater  ease  and  safety 
to  the  passage  of  boiits,  but  the  period  of  navigation  has  not  been  pW" 
longed ;  in  fact,  it  is  rc|)orted  that  the  bars  at  the  head  of  the  lake  and 
bcbiw  Alarcella  to  tlic  nioutli  of  Black  Creok  are  enlarging  gradnuHyi 

and  rach  year  it  rci]iiireM  a  little  higher  stage  of  water  to  enable  boa** 
to  pass  tlirritigli  tlLc  lake.  Hrush  or  light  pile  dams  at  the  bars  can  I* 
built  at  little  cxiH'nse,  and  a  considerable  increase  of  depth  obtaiued- 
The  wuik  of  elraring  the  banks,  begun  last  season,  should  be  carriw 
out  systematically,  and  by  the  expenditure  of  $0,000  in  one  low-waW 
season  can  !)C  completed  so  that  further  work  would  not  be  uecessac? 
for  several  yeais. 


•■     ■       ■      _  \ 
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Money  atatement. 

ily  1, 1891,  balance  Tinexpended V $3,580.23 

uae  30, 1892,  amount  exi>en(led  daring  fiscal  year 3, 556.  »2 

ily  1, 1892,  balance  unexpended 21).  4 1 

aly  1, 1892,  outetanding  fiabilitics 9.()0 

ulyl,  1892,  balance. available 2().  41 

mount  appropriated  by  act  approved  July  13, 1892 3,  OiH).  00 

.mount  available  for  fiscal  year  ending  June  30, 1893 3, 020. 41 

[  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894    '  6, 000. 00 
cSubmitte<l  in  compliance  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


In  general,  when  the  water  is  high  enough,  Yazoo  River  steamboats  run  through 
the  lake. 

Lht  of  stern-wheel  afeamhoats  that  fiavigated  Tchula  Lake  in  the  fiscal  year  1892. 


Name. 


a 
o 

H 


ijMJeK.  Faison 241.5 

JUilt*  Cornwell 

WiiiF.Allen 

G«8.MUe» 


232.4 
133.9 
74.25 


Feet. 

•135.O 

140.0 

130.0 

95.2 


IS 

pa 


Feet. 
30.6 
20.0 
24.0 
17.3 


Draft. 

1 
"3         1 

-tj 

2       1 

.a 

«p' 

to 

Ti 

•p"^ 

0 

>^           ^      i 

« 


Feet,    i  Ft.  in. .  Ft.  in. 


4.9 
4.6 
4.2 
2.1 


2    2.i  1 
1     8 
1    3 


5 


0 


4    (I 
3    2 


I 


2 


8 
20 
]0 
24 


51 

2.^)1 

02 

50 


Summary  of  commerce  rvported. 


Articlofl. 


l80l-'.02.  J  1890-'91. 


wton l.:{5o 

J*tton  dHcd ". 2, 505 

wTr  Btwk 24 

J?»«bw ;  1,400 


Jrovlgk)D8 

Siia 

'"•ceUaneous 


1.0.")5 
1.1  10 

1.  "^m 


Totolfr©ight ;        8  804 

^Umatcd  value •. .f5:J7.(K)i) 


Ton9. 

1,500 

2,100 

27 

1.230 

3,  G15 

50(1 

000 

700 

10,272 

^v.yz.  000 


Tlie  Yazoo  branch  of  the  Illinois  Ceutnil  i^ailroad  from  l*arsoiis,  011  th<'  Yallalmslia, 
^]J  Jwrksoii,  Miss.,  runs  j)arallt*l  to  the  lake,  and  JiK*>o  has  a  Uip  line  from  Tchnla  to 
^"6  main  line  at  Dnrnnt^  and  lias  diverted  a  large  amount  of  the  business  furmerly 
^^on©  by  steamboats. 


r"OF  THE  CHIEF  OP  KROni|fiKB»,n.' «.]«•»: 


IMPROVEMENT  OF  TALLAHATCHEE  RIVES,  MISSISSIPPI. 

Tile  headwaters  of  Tallnluitehee  Biver  are  in  Ti]i]tah  Coauty,  ij 
nortlievu  MiasisHippi,  wlieuce  it  Bows  in  a  senwal  southwesterly  liue 
tiou  through  the  eoiiiitiea  of  Uuiou,  Lufajette,  Panola,  joins  Coldvati 
Ri\'er  iu  Quitman,  and  then,  as  the  main  streaoi,  flows  in  a  souHi6i' 
direction  through  Tallahat^hee  and  LeFIorecountJes,  and  nnitesw 
the  Yallabnsha  iu  forming  Yazoo  Kiver. 

Under  river  and  hai-bor  act  of  June  18, 1878,  an  examination  n 
made  that  year,  and  the  project  based  thereon  contemplated  imitrovt-  I 
roeiit  of  low-water  navigation  of  the  river  from  its  junction  willi  Qa  I 
Coldwater  to  the  month,  a  dietunee  of  about  100  miles,  by  rcniovd  a(  J 
snags,  sunken  logs,  and  leaning  timber,  and  tlm  wreck  of  the  steams  I 
Star  of  tkc  West,  8  miles  above  the  th.  The  estimated  cost  of  Um  J 
worti  was  $40,0(K).  if  completed  in  lw  consecutive  low-wat«r  * 
(Eeport  <Jhiei'  of  Engineers,  1879,  p       9  982-936.) 

The  following  appropriations  hav(       en  made: 


By  not  of— 

Uiin'h3,JB79 se.OM 

JuuBU-ieSO 9,000 

M»wh3,18Hl 3.0O0 

AiwuBt  2, 18S2 3,000 

July5,188.t 3,000 

By  the  terms  of  the  acts  $5 
of  the  appropriation  of  1881,  l     .  i 
rcquirt'd  lo  be  cxiK'udciI'fibovi-  me 


■!■  IS.  ISSIi. 

.■^vill.■ 


■nth, 


August  5, 1886 

August  11, 1888 

8pi)><-m1ierl9,  1890.. 


Totttl 

B  appropnatiou  of  1880,  . 
the  appropriation  of  1883 
M  th  of  Coldwater  to  Batesili! 
',  Little  Tallahatchee,  which 
estimate  of  cost. 
I  llir  mouth  September  IS,  187^ 
( .  iiiid  cariietl  upstream  to  nithli 
irl,  was  suspended NoveniberS*!^ 
1  ■i-i>ted  of  the  removal  of  !«»■ 
■■-I  ,u  all  stiiges.  The  work  ofttif 
>il  August,  1880,  at  Pecan  Point, 
rthore  operations  were  suspeudd 


e  Mtntcli  of  river  above  mouth  of  Coldwat* 
,  Uiitboal:  was  built  and  lifted  up  with  necessary  m* 

liiiiiTv ,  ;iiiil  Willi;  was  ci immenced  early  in  October,  1880,  at  the  nionl^ 
I'  ''oil|^^at''l■  am!  cojitiiiued  upstresim  to  Batesville,  where  it  was  sns- 
eiiili'ii  at  tlic  rlusi'  of  .lauuary,  1881.  Operations  consisted  of  renW 
I-  -ii.i:;--,  In^-.  iiMuin;;  tiuibLT,  rafts,  and  driit  piles.  This  workfftf 
■  I  II'   I  .'i  l'.iii--.\  iili.'  .liuir  -i,  ISSl,  and  between  that  date  and  August 

;    ■'.      i  ilu"  ti  1.1  Tiiuutli  ofUoldwat«r.    During  this  periml 

,.:\  [uH,  and  ill  |il;ii^e3  blocked  with  drift,  through  whieii 
'  1.  I  inl  i\.;  -  'in  niili'  ■'ijuu-Ij  I'lir  boats  Eo  pase  on  a  good  'Stage  ot 
.lit-]',  I'm. in  tlic  iinnitlT  of  ri.lilwatcf  the  lioat  was  .dropped  dowif- 
:rriiiii,iriiiM\ii,;,'  ihi'  i.iinripai  uhstnii-tiiins.  as  far  as  practicable  with 

a- iLiiiitril  ; 1   avaiialilr.  i>ii   tin' wav.  anil   tlior<mghly  cleaning  » 

ail  sliTtrlj  ,,|ii\ci-.in';n'  I'l- -n,  I'-.i  i.i  ./■..!, Milairn-il  iif  l>v  sfplimbnat  mffl- 
li.T  win.-li  w.n'k  ^^■a^  Ml-!"  ■      '■     ■'   ■ '■■■  injiiiili- nf  f^i'|.li-mht-r.  l.-^-*!' 

hilcr   tiLc  ai'l  iti  l.-SSIi  wnik  "as  ii'snnicil  at  Batesville  Mepteniber  I* 

i'S^ .1  .■anacd  ilowii  towilhin   li  miles  of  the  month  of  Coldwater, 

here  ojieiatiou.s  wciv  sus|ieiideil  ^'oveiiibec  ;iU,  18SL*.  Owing  to  Iw't 
r  funds  nothing  was  done  during  tiie  liillowiug  season,  but  fifora  ??' 
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eiiilKT  1  to  De<.'fiuber  0,  ISSA,  tho  Ignited  Stattvs  sna-irboat  Mritjs  was 
mployeil  in  thoroughly  clearing  the  obstructions  in  tlic  lower  part  of 
lie  river  lor  a  distance  of  about  2r>  miles  abov(»  the  niDUtli.  Work  with 
iie  Meiffn  was  resumed  under  the  uext  apprnjuiation  December  1, 
S86,  but  December  27  the  bofit  was  withdrawn  on  arcount  f»f  iiigh 
ater  until  May  11,  1S87,  after  which  work  was  eontinue<l  until  Juiun 
!),  1887,  and  carried  fi-om  the  mouth  to  Sharkey  Lamling  before  the 
uids  were  exhausted.  No  work  was  done  the  following  year,  \ut  funds 
eiiig  available,  but  May  lS-31  and  June  Ki-17,  issi>.  tiie  Mcif/s  again 
orked  over  the  lower  river  as  high  as  Williams'  wnodyard.  IS  miles 
el«w  Sharkey,  sus]»ending  oi>erations  the  latter  date  on  account  of 
igh  water.  November  S  to  Decemher  2i,  1«*<81),  the  ^fri(Js  was  cmi)loy«'d 
etween  the  mouth  ami  Oassidy  Bayou,  1  mile  below  Sharkey,  lender 
he  act  of  18tK)  the  Meigs  entered  tliis  river  November  1,  1S<>0.  and 
rorked  rapidly  up  to  Sharkey  Landing,  as  it  was  desired  to  carry  oper- 
itionsto  the  mouth  of  Cold  water  before  the  water  shon  hi  fall.  The 
wat  reached  a  point  0  miles  above  Sharkey  November  7,  but  found  the 
irater  too  low  to  go  farther,  and  turned  back,  and  was  em])loyed  on  the 
10  miles  Ixdow  Sharkev  until  November  17.  On  the  hitter  <late  a  sliyfht 
ise  set  in,  and  the  work  was  carried  uj)  to  .Mead  Landing,  at  nmuth  of 
Cillatoba  Kiver,  about  25  miles  above  Sharki\v,  until  Novendua*  25,  ISJKK 
During  the  remainder  of  November  the  boat  worked  in  the  lowei*  part 
)f  the  river.  Nothing  further  was  done  until  June  15,  ls«)l,  when  the 
^dgHy  which  had  been  working  in  the  Yazoo,  entered  this  stream  and 
worked  for  six  days,  removing  tn^e  slides,  etc. 
Tlie  work  from  1879  to  the  end  of  the  fiscal  year  18*»1   resulted  in 

C»it  benefit  to  navigation  of  that  part  of  the  river  below  Sharkey 
nding,  enabling  steamboats  to  run  to  the  latter  jdace  tin*  year  round, 
while  before  the  improvement  commenced  there  was  navigation  for  only 
about  6  mouths  of  the  year.  While  the  project  contem])lated  work  from 
the  mouth  up  to  the  junction  of  theOohlwater  and  Little  Tallaliatcjiee, 
little  has  been  done  above  Sharkey  Landing,  for  the  reason  that  the 
available  funds  were  not  sufficient  for  extending  o])erations  fartlier,  and 
because  the  steamboat  interest  ivported  that  boats  wouhl  not  go  above 
that  landing  except  to  make  occash)iial  trips  into  (/cdjlwatcr  K*iver  at 
bigli  stages,  when  navigation  was  as  good  and  about  as  safe  as  in  tht* 
lower  part  of  the  stream.  In  18tM),  however,  the  steamboat  men  re- 
ioested  that  snagging  operations  be  extended  above  Sharkev  Ut  the 
orks. 

The  work  in  the  Little  Tallaliatchee  River,  above  the  mouth  of  Cold- 
^ater  to  Bat<?sville,  has  resulted  in  no  benetit  t^>  navigation  oi*  com- 
Jeree,  as  there  has  been  little  av  no  trade  in  that  ])ait  of  the  stream 
iiice  the  war.  It  was  not  recommended  by  the  otlicer  in  crharge,  and 
t  the  close  of  operations  in  1882  he  reiM)rted: 

On  tbe  streU-h  of  river  between  Batesvillft  jiinl  tlio  iimiitli  nf  ('nlilw.itiM*  1  do  not 
link  U  atlvauta^^euiiH,  in  ji  coinmorrial  vi«w,  tn  rx-piMid  any  umrr  nn)n«'.N.  Thrn? 
if  not  Ixfeii  a  bout  ou  tlii^  Hcrriou  of  the  rivrr  sinco  tlio  war.  I  ilniibf .  rvni  if  Ww 
ver  wa»  improved;  tliat  boats  eoubl  b*-^  iiiduotMl  to  run. 

Dunng  the  fiscal  year  1802  operations  were  continued  as  follows: 
The  United  States  snaji:  boat  Mrifjs,  P.  H.  Starr,  muster,  comineneed 
ork  at  the  mouth  October  1,  1891,  and  continued  in  this  stream  until 
leend  of  that  month,  at  which  time  the  a  vaihible  funds  were  exhausted. 
he  river  was  at  a  low  stuf^^e,  and  elVective  work  was  done.  A  short 
istance  above  Pecan  Point,  al)out  1")  miles  ])elow  Sharkev.  tlu'  boat 
•as  comiielled  to  turii  back  October  P.)  on  account  of  failing  river  and 
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the  slij^ht  doptli  on  bars  above.    It  returned  to  the  mouth  and  then 
wcuked  back  ui>streain  about  20  miles  to  Yuba  Dam,  and  at  the  end 
of  tlie  montli  returned  to  Yazoo  River.    The  drag  chain  wa«  kept  down 
all  the  time,  and  where  it  failed  to  catch  the  bottom  logs  an  anchor  was 
dragged  to  dislodge  them.    The  principal  points  where  work  was  done 
are  as  follows;  Dogwood,  Dogwood  Bend,  Emma  Cut-off,  Glen  Burr, 
J3urr  Field,  Jim  White,  Terry  Field,  Parrish,  Wild  wood,  Woodstxxk, 
Lock  Lomond,  New  Hope,  Shell  Mound,  Sunny  Side,  Red  Cross,  Saiidj 
Ridge  Reach,  Omega,  Holly  (7 rove,  Portwood,  bends  below  and  above 
Bayou  Winchello,  Moss  Place,  bend  beh)w  Walton's,  Shaiiy  Grove, 
Blythcs,  and  IVcan  Point.    The  master  and  pilots  of  the  steamer  John 
F.  Allen  (the  only  boat  running  in  TallahatcheA*,  at  the  time)  reported 
in  commendatory  t-erms  regarding  this  work. 
The  following  is  a  summary  of  the  month's  work: 

SnagH  pullo<l 291 

Stniiips  pulled 107 

Shore  HimgH  cut 46 

L(»gH  rcMuovi'd  from  chiiunol 44 

WrockH  rfuiovwl,  viz:  Lar^o  Hhaft  and  thrco  flanges  of  Rt<vamcr  AWirarfl/.  (rdf 
(bunird  IS<>I-J),  iionr  iliti  mouth.  Also  blow  up  and  removed  about  3  cords  of  frames, 
d('(;k  boanis,  and  sided  of  steamer  Star  of  the  West  (sank  18G3),  8  miles  above  the 
mouth. 

There  can  be  no  doubt  that  the  work  in  this  river  has  been  of  great 
benefit  t4)  navigation  from  the  mouth  up  to  Sharkey  Landing,  but  the 
trouble  has  been  that  with  the  Huiall  amounts  ai)propriated  nothiog 
(»ould  be  attemj)ted  beyond  the  removal  of  the  worst  obstructions. 
Lieut.  Col.  Jienyaurd  estimated  that  the  obstnictions  below  the  mouth 
of  Coldwater  could  be  removed  in  two  consecutive  seasons  of  low  water 
at  a  cost  of  $4(),0()0.  The  appropriations  during  a  period  of  thirteen 
years  aggregate^  *i{7,5()0,  of  which  the  law  required  $10,000  to  be  ex 
])ended  on  a  part  of  the  stream  not  included  in  the  original  project. 
Ntnv  obstructions  are  brought  into  tlie  river  every  year  by  sliding  and 
caving  banks,  and  the  slufting  and  scouring  of  the  channel  exposes  ^ 
others  on  the  bottom  or  lodges  them  upon  the  bars.  A  snag  boat' 
should  be  used  for  a  short  time  each  year  in  removing  obstiiictions  in 
the  channel,  but  the  appro])riation  sli<mld  be  large  enough  to  pennit 
the  systematic  clearing  of  the  banks,  and  the  sum  of  $10,000  can  be 
(»xi)eiided  to  advantage  in  this  way  in  <me  season  of  low  water,  and 
result  in  permanent  benetit  to  navigati<m. 

Mo n ey  stnUm cut. 

July  1,  1891,  balance  uucxpeudod $2,031.02 

June  30,  1892,  amount  oxpcndrd  during  fiscal  year 2,012.50 

Julv  1,  1S92,  balMuco  unex])07nUMl   18.58 

July  1,  1S92,  outstaudinfr  liabilitii'rt 17.00 


July  1,1SJ)2,  balance  availabb' 1.52 

AuLouut  aiipropriat<Ml  l)y  act  approved  July  13,  1892 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5,001.53 


{Amount  Tcstimatod)  required  for  completitm  of  existing  project 7,500.00 
Amounttbat  can  ])eprofit^ildy«^xpendodin  fiscal  year  ending  June  30, 1894    10, 000.00 
Subuiittcd  in  coiui>lianc.e  witli  roquireincuta  of  sections  2  of  river  and 
harbor  acts  of  1«G(;  and  l«t)7. 
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COMmRCUL   STATISTICS. 

TliiB  river  waaiikTigable  to  Sharkey  Landing  the  entire  ;onr.  Diiriiiic  Iii^ 
a»t«t  ran  to  UeMl  Landing,  at  month  ot  Tillatoba  Creok,  ainl  uccasiiiiiully  jr 
'Bter  Kiver. 

Lift  of  tool*  that  jMvigaled  T<iltaiateKe*  Biear  in  fiteat  year  1S03. 
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TIm  Loniaville,  New  Orlnnnn  niirt  Ti'xnx  Rtiiltvav  hna  a  lirsTic-h  line  frnm  (.'liirkn- 
Ue to  Mlntcr City  on  the TnlUhntcheu,  which  will  lir  oitciulo.l  U>  r<.,iii..,t  « iili  tli« 
6«or|[i3  l*n<^ilic  near  flieenwoiHl.  unil  the  Georgia  I'liritir  anil  IllinoiH  Oiitiiil  l{:iil- 
tdada  at  Greenwood,  are  conii>etitors  for  the  tniilo  of  the  'i'ulliiliati'liuu  Itivcr. 


IMPROVEMENT  OF  STEF.LE  AND  WASHINGTON  BAYOUS,  MIStSIsSIPPI. 

Steele  Bayou  has  its  source  in  Swan  Lake,  in  Wanhiniitnii  Coniit-y, 
if  188, ;  flows  iu  a  geacriil  soatlierly  (liret'tiuii,  foniiinfr  the  oiitk-t  of  Lsilio 
Washington,  Vith  wliieh  it  is  cuiiuected  by  WoBliiugtoii  Bayou,  a  stream 


about  7  liiiic  ;u  Ifuglli,  and  enters  Yazoo  Bivev  alKnit  12  luiles  si 
!*»  mouth      •is  coarse  is  parallel  to  the  Mtssis.si[)iii  ntid  it«  lei 

int  S5  11  ;  the  fall  is  alight  anil  the  Ktrenai  is  not  DHTi;^al:4^ 
— ut  when Mississippi  is  higli  enough  to  fiH  the  lower  portiou  » 

.'li  water. 

\.a  exami  tion  of  Steele  Bayoa  from  it-s  moDth  to  Swan  lain  • 
made  uuder  nV&t  and  harbor  act  of  August  2, 18S2.  and  in  Janill 
1883,  the  officer  in  cliarge  reported  adversely  to  the  iniprovuioi 
(Report  ClUief  of  Eagiueers,  1SS4,  pages  13(!(>-i;ttSl?.) 

The  following  appropriations  have  been  made,  via: 

By  ant  of— 

July  5,  IWl 

Aiixiiflt  a,  IStHi 

AngHst  11,  IwtS 

i)i>ph'mb«r  IH,  urn 

Total 

The  act  of  1814  provide 
jngton  Bayou  has  been  ii 

E reject  contemplates  rcp"'-- 
er  to  improve  high-wt 
Work  with  a  choppi 
Lake  ifovember  1, 188»,  m 
bayoa  and  snspended  Fc 
of  the  principal  obstrueti 
at  the  head  of  WashiugtC" 
10  miles,  and  susiicnded  i 
iiii:  was  iloiH'  the  rnllowiiijA 


viiig  SU-ele  Bayon  alone;  Wa 
subsi^fiuoiit  H|>pm]irLttioii!t.  1 
Sy  stumps,  drift,  aud  leaning  t 


commpnced  at  the  foot  of  Si 
Tried  down  to  the  mouth  ofi 
'i!i5,  and  consistinl  of  the  remo 
t  was  resumed  Noveuilter  1,  li 
mtiuued  down  Steele  Itayon  all 
uary,  1887,  by  high  water.  Si 
i  the  unexpended  balance  wm: 
iry  11.  Ifi^'.i,  a  sIi>;iiiiboat  was  liir 
III  III    iciiHiviiig  olistnirti'iiis   below' 

tiiiiulli  iif  \\asliiiiu[,,„  lUrnu  dinvn  to  wilhin  S  miles  of  the  moutb.l 
wa'^  llnai  williiliawii  nil  a<:c<)iiiitof  high  wat«r.  July  1^17,1339 
lii^lit  ilral'l  sfeambriat  was  (employed  t«  remove  obstructions  from  I 
Kagli'  I'laalatii'ii  down  to  the  mouth,  about  22  miles.  Under  tie  ■ 
of  IS'Jil,  the  I'niled  States  snag  boat  Florence  was  sent  into  Ste 
Jtajou  I'l-bniary  S,  ISiH,  and  worked  until  the  end  of  that  month,  wl 
it  was  withdrawn  on  account  of  high  water.  Operations  extended  fr 
the  moulh  u]>  to  tlie  foot  of  Poiiulexter  Island,  about  50  miles. 

From  l.'<Ht  to  thi^eudof  the  fiscal  year  1891,  Steele  Bayou  was  wort 
over  twice  from  Swan  Lake  to  the  mouth,  and  the  olfctructions  in  Wa 
ington  Bayou  were  removed  in  1S8(>,  resulting  in  greater  ease  and  saE 
to  steamboat  navigation  at  lii}::'h  st^tges,  but  operations  were  by 
means  tliorongli  on  account  of  the  small  appropriations. 
In  the  Jiscal  year  1.S1I2  work  was  continued,  as  follows: 
Alter  suspending  operations  in  Tchula  Lake  the  outfit  which  1 
been  used  in  that  stream  was  transported  to  the  month  of  Steele  Baj 
llecembej  21,  IWIU,  and  aehopping  party  organized.  Work  was  c 
ried  fi'om  the  mouth  upstivam  about22  miles,  and  suspended  Febm; 
12,  lSft2,  when  the  funds  were  exhausted.  Operations  were  condne 
under  the  supervision  of  Overseer  William  V.  Hall,  who  reportt-il 
following  summary  of  work  done,  viz: 


Siiil);s  removed  from  < 

Siilo.imiirt  rcniovpd  ... 
Shore  Hnilga  nnd  li'^f  < 
Leaniug  IrocK  I'lit 


Leaning  tre<w  tcippi'il.. 

I  TreeH  wirdlpil.- 

Sqiiiire  yards  brtisli  nii 


—        J*    ».    •      I     ^     ' 
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regiou  bordering  the  upper  part  of  Steele  Bayou  and  Wasbing- 
id  Swan  lakes  furnishes  the  principal  products.    The  lower  part 
bayou  is  subject  to  overik)w  from  backwater,  and  not  much  land 
vicinity  is  cultivated.    The  west  side  of  Lake  Washington  is 
lie  Mississippi,  and  a  loop  line  of  the  Ix)uisville,New  Orleans  and 
Railway,  from  Coahoma  to  Rolling  Fork,  passes  between  Swan 
and  Lake  Washington,  and  diverts  the  main  traffic  from  the 
before  navigation  oikjus.    Steamboat  navigation  in  Steele  Bayou 
ot  commenced  until  1879,  and  since  the  construction  of  the  rail- 
n  1884  it  has  decreased  steadily  untU  for  several  years  past  the 
has  amounted  to  little  or  nothing.    In  view  of  the  limited  corn- 
to  be  benefited  and  the  cost  of  maintaining  the  work  by  the  re- 
I  of  new  obstructions,  added  from  time  to  time,  it  is  not  believed 
iiy  further  amount  can  be  expended  profitably  for  the  iraprove- 
of  this  stream,  and  estimates  for  that  purpose  are  omitted. 

Money  statement, 

1891,  balance  unexpended $979. 34 

\  1^2,  amonnt  expended  during  fiscal  year 966. 67 

1892,  balance  unexpended 12. 67 

1^92,  outstanding  liabilitiea 0. 31 

1892,  balance  available 12.36 

t  appropriated  by  act  approved  July  II),  1892 2, 500. 00 

t  available  for  fiscal  year  ending  Juno  30, 1893 2, 512. 36 


COMMERCIAL  STATISTICS. 


stream  is  reported  by  steamboat  men  as  navigable  only  when  the  gauge  at 
nrg  reads  33  feet  or  above. 

e  past  fiscal  year  the  stem-wheel  steamboat  Ike  Bonham,  78.52  tons,  made 
md  trip  from  Vicksburg  to  Magnolia,  Miss.    No  other  boats  ran  into  the 

^mmerce  reported  for  the  year  is  given  below : 


!«il 

leous 


m  freights. 
reiglit« 


tal  freights 


Articles. 


1891-'92.  !  1890-'91 


—  .     .. 

. 1 

Tt/ng. 

Tong. 

9 

1 

190 

r>o 

1.  x\:> 

irK) 

50 

i2r» 

1,584 
100 


l.Tw^J 


320 

:ioo 

626 


1889-*90. 


Tons. 

8 
346 


354 
350 


704 


dvalue I    $Io.O;io  ;    $10,000 


$50,000 


»ranch  of  the  Louisville,  Now  Orhjans  and  Texas  Raihvay  referred  to  in  this 
has  diverted  trafiic  from  the  bayou,  and  uwiiii;  to  the  uncertainty  of  naviga- 
re  is  no  probability  that  any  portion  of  the  trade  will  be  revived. 


VI4. 

IMPKOVEMENT  OF  BIG  SlJNKLOWEIl  RIVKR,  MISSISSIPPI, 

Big  Sunflower  River  has  its  •source  in  Mud  Lake,  Coahoma  C'uante 
Misa.,  2i  miles  lh>iii  Friars  Point,  on  the  Missiesippi,  flows  iu  a  genenL 
soutberiy  direction,  and  cntvra  Yazoo  River  about  45  loilea  t^veJtt 

I  mouth.    During  extreme  high  wat«ritiBu»vigablet«01ark8dal6,al>«ft 

aso  miles  above  thu  mouth,  but  Faisonia,  about  144  miles  above  On 
mouth,  ordinarily  is  eoiisidei'ed  the  liead  of  navigation. 

[Jiider  river  and  harbor  act  of  Juue  18, 18TS,  an  examination  uf  tUf 

:  river  was  made,  aud  the  project  based  thereon  contemplated  the  remor^ 

of  snags,  sunken  logs,  and  leaniDg  timber  obstructiug  uavigation,  Uw 
building  wing  dams  to  seour  a  channel  from  3  feet  to  40  inches  dm 
throughout  Oliphant  Bar  and  Muscle  Shoals,  at  an  estimated  oostfl 
$06,(MM.  Oliphaut  Bar  begins  at  th^  mouth  of  the  river  and  ext«ndl 
upstream  IS  milesj  Muscle  Slioals  begin  about38  miles  above  the  laoaS 
aud  extend  upstream  about  5  miles.     (Report  Chief  of  Engineers,  18^ 

f  pp.  982-9M.) 

The  following  appropriations  have  beeu  made: 

By 


Augusts,  1886 I6,fl| 

Augastll,  1888 G,N 

SeplHjmber  19,  1890 5,(1 

Total B7,d 


Bj  net  of— 

March  3,  1879 $20,000 

JuuBl4,  ISKO S,000 

March  3,  1881 4,000 

August  3,  1882 5. 000 

Julys,  1881 5,000 

The  improvemeut  was  commeuced  in  the  fall  of  1679.    A  light-drti 
steamboat  was  chartei'ed  September  11  and  employed  until  Kovembi 
.  27, 1ST9,  in  removing  snags,  logs,  etc.,  aud  building  10  wing. dams  i 

I  Obphaut  Bar,  which  increased  the  deptb  of  water  to  3  feet  where  titen 

'  -       had  been  but  18  inches,  and  3  wing  dams  at  Muscle  Shoals.    Tha^ 
dams  were  ine5i)ensivestructnre.sof  light  piles  and  bruab,  butanswewdj 
the  purpose  for  which  intended.    Work  was  resumed  June  19, 18S(^  j 
with  a  light-draft  steamboat,  hired  for  the  purpose,  aud  continued  nn-'l 
,  til  December  4, 1880,  when  it  was  susiR'udcd  by  high  water.    DnriO^I 

tliis  pi'iiml  u|n']atioiis  were  riinicil  from  the  mouth  up  to  Faisonia, awi"^ 
(■!';■  ,■..■'■■  ■.,■■.-      .'  !iiirs  from  the  channel,  leaiung  timlrtf 

:i  irit,' dams  at  Callao  and  Vick  I-aini- 

iiil^r,  \^]li(■ll  iiitica^ni  tlic  ili'|itli  of  channel  from  18  inches  to  SJfeet- 
Tlie  iH'\t.  M'a^iiu  ;i  clioiijiiiig  party  eoinmenoed  the  removal  of  leaninS 
timber  ami  siiags  at  Clarksdale  June  10, 1881.  This  work  was  carried 
downstream  until  J  nne  24,  when  the  party  was  moved  down  to  Faisoni^ 
where  operations  liiul  ceased  in  1880.  From  June  29  to  September  I^ 
ISSl,  work  W.1S  carried  from  Faisonia  upstream  to  Dougherty  Ferr^ 
after  which  the  force  was  transferred  to  the  lower  part  of  the  riv&^ 
where  it  was  eiii|»loyed  in  removing  obstiuctious,  repairing  the  djims^ 
Callao  and  Vick  Landing,  aTid  building  new  dams  at  Shell  Ridge  untp^ 
October  27,  1881,  when  work  was  suspended  by  high  water.  In  188-' 
operations  of  a  eliopping  party  commenced  August  26,  and  were  c»i* 
tinned  until  the  latter  jiart  of  January,  1883.  Work  diiriug  this  period 
extended  from  Staiidin;;  Stump  upstream  to  ClarksdaleT  aud  includec: 
all  the  upper  river  tlmt  bad  not  been  worked  over  previously.  Nothing 
was  done  the  following  seitson,  as  no  appropriation  was  made  and  th* 
balance  availalile  was  not  sufficient  to  resume  operations.  Under  th# 
act  of  1884  a  light-draft  steamboat  was  chsirt«re<l  October  12  and  em 
ployed  in  the  lower  river  until  December  21, 1884,  lu  removing  anags^ 
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«,  etc.,  and  building  aud  repairing  win^  dams  whore  needed.  Tliis 
rk  was  supplemented  by  operations  of  the  United  States  sua^-bout 
ig%  January  1-18, 1885.  From  June  14  until  August  20, 1887,  oper- 
oiis  were  continued  below  Faisonia  by  means  of  a  light-draft  steamer, 
•ed  for  the  purpose,  and  a  force  of  25  to  30  men.  This  work  consisted 
removing  obstructions  from  the  channel  and  building  wing  dams 
tere  needed  at  the  shoals.  June  7,  July  7,  and  Sept<^mlx^r  1-0,  1880, 
teamboat  was  employed  in  going  over  the  work  below  Faisonia,  re- 
iving obstructions  and  building  and  repairing  dams.  January  10  to 
bruary  13, 1891,  the  United  States  snag-boat  Meigs  was  employed  in 
3  river  below  Faisonia,  but  was  withdrawn  the  latter  date  on  account 
high  water.  In  addition  to  the  removal  of  obstructions,  brush  dams 
re  built  by  the  Meigs  at  head  of  Muscle  Shoals  aud  at  Hollywood 
ir.  The  water  remained  too  high  to  resume  work  until  the  latter  part 
Uay,but  June  1,1891,  the  snag-])oat  Florence  "was  sent  into  this  river 
d  worked  until  the  end  of  the  month  removing  obstructions  between 
B  month  and  a  point  18  miles  above  Faisonia. 

Operations  from  1879  to  the  close  of  the  fiscal  year  1801  extended 
er  the  navigable  part  of  the  river  from  Clfvrksdale  to  the  month, 
}Uffh  little  has  been  done  above  Faisonia  since  1882,  for  the  reason 
it  it  would  have  resulted  in  no  benefit  to  commerce  or  navigation  to 
"ar  the  upper  river  and  allow  the  lower  i)art  to  remain  obstructed, 
B  appropriations  being  too  small  to  permit  work  over  the  whole.  To 
tain  the  greatest  benefit  with  the  means  available,  it  has  been  the 
(leaver,  therefore,  to  keep  the  lower  river  oi>en  to  navigation  tlu3 
ar  round,  with  the  view  to  extending  navigation  to  Lehrton,  or  higher, 
the  work  x)rogresses.  Kegarding  the  benefits  derived  from  the  woik 
ne,  the  steamboat  men  report  as  follows:  Before  the  improvement 
inmenced  the  river  was  navigable  for  very  light  boats  about  6  months 
the  year;  now  it  is  navigable  the  year  round,  but  diflicult  and  dau- 
rons  at  low  stages  on  account  of  shoals,  snags,  and  sunken  logs. 
Jger  boats  are  used,  and  make  the  round  trip  (about  180  miles  and 
:nrn)  in  5  days,  while  before  the  improvement  it  was  unusual  for  a 
at  to  make  the  trip  under  eight  days.  Freight  lates  are  reported  to 
r*0  per  cent  less.  The  lands  along  the  river  are  being  elcjired  and 
;tled  rapidly  of  late  years,  which  is  attributed  in  part  to  the  im- 
)ved  navigation. 

fu  the  fiscal  year  1892  oj)erations  wore  continued  as  follows: 
Is  the  balance  available  July  1, 1801,  was  but  $700.14,  little  work 
Ud  be  accomplished,  and  it  was  decided  that  nothing  would  be  done 
til  one  of  the  snag  boats  should  be  available  at  a  favorable  stage  of 
ter.  This  opportunity  i)reseiited  itself  Avlien  the  snag  boat  Florence^ 
Q[.  Lewis,  master,  was  on  the  way  back  from  Tehula  Lake,  after  tow- 
the  quarter  boat  and  transporting  the  choi)i>\ng  i)arty  to  that 
5am.  The  Fhrence  ent<ired  Big  Sunflower  Kiver  August  18  and  con- 
led  work  until  August  30, 1801,  when  the  funds  were  exhausted  and 
boat  returned  to  Vicksburg.  Opcjrations  were  carried  nj)  to  within 
-half  mile  of  Faisonia,  and  the  following  obstruetions removed: 

nj>8  piilled 18 

H  removed  from  channel '^'^ 

ling  trees  cut 23 

lut  off*  sharp  point  wliieh  had  120  trees  and  saplings  on  it. 

'he  water  was  at  a  low  stage,  and  all  the  stumi)s  and  logs  were  taken 

^tly  from  the  channel. 


1G5C       RErORT   OF   THK   CHrcF   OF   ENGINEERS,  U.  S.  ABBfT. 

Tho  following:  extrurt  from  my  annual  report  for  1891  remains  applf 
cable  to  this  work : 

It  is  recoinineiided  tliat  fiitnre  appropriations  shall  not  restrict  expenditures  to 
designated  stretches  of  river,  in  order  tlmt  the  fnuds  may  be  applies!  where  the 
work  is  needed  most  and  where  it  wiU  yield  tho  greatest  benefit  to  navigation. 

The  estiuiatc  of  $G(5,(KH),  made  in  1K79,  for  the  improvement  of  this  river  (jigge 
08-i,  Report  Chief  of  Kn;;ini.*ers,  1879),  did  not  oontemphite  doing  the  work  at  img- 
nlar  intervals  extending  over  a  period  of  iilt>een  years,  as  it  will  with  the  nmiBJ 
appropriations,  bnt  was  made  witii  a  view  to  finishing  it  in  not  more  than  three  or 
four  eonseeutivo  seasons.  As  new  obstructions  are  aibled  fnmi  time  to  time,  it  ii 
IniposHiblo  to  make  any  detiuite  estimate,  but  if  an  appro]>riation  of  not  lessthau 
$20,000  lA  made  it  can  be  spent  to  advantage  and  with  economy  in  one  or  two  low- 
water  seasons,  and  result  in  greater  benefit  to  navigation  and  work  of  a  more  last- 
ing character  than  a  larger  sum  by  small  allotments  every  other  year. 

Money  statement. 

Jnly  1, 1891,  balance  nnexpended $808.93 

June  30,  1892,  amount  expended  during  fiscal  year 739.04 

July  1,  1892,  balance  unexpended 64.89 

July  1,  1892,  outstanding  liabilities .29 

•  — —    ) 

July  1,  1892,  balance  available W-W 

Amount  ajipropriated  by  act  approveil  July  13,  1892 5,000.00 

Amount  ava ilu blc  for  fiscal  year  ending  June  30,  1893 .5, 061. 60 

(  Amountthatcan  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1894    20, 000.00 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  186t>  and  1867. 
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In  the  ]>aMt  fiscal  year  this  rivtr  was  navigable  the  whole  period,  from  the  month 
to  Woodlmrn  (80  uiilos).  Duriug  nuMliuin  and  high  stages  boats  ran  in  the  upp«r 
river  to  Faisonia  (144  niilert)  and  above. 

L'lMt  of  niern-whnJ  HtenmhoatH  that  navigated  Big  Sunflower  River  in  fiscal  year  189S. 


Name. 


Frt'f. 

BinlioBailev IU>0.74  lll.o 

I^ikoC'itv  .: 3r,.S«)   T.vO 

Ikf  Hon  ham 7S.  W   •i;{.4 

Addip  E.  Frtison  . .    liH.  oO  K!.'..  0 

llilM-niiii '157.CMJ1H5.0 

DvpFHlnirg '  r.\A)^   9:{.  n 

(iiimina 44.32    84.0 

TTiuli'  Hilly 7JKHI    KS.  1 

Hill  Cilv i  '.»:•'»<»'  95.0 

I 
GciuT.al  Miles 72.  4o;  95.  2 


£t  -  — 

S  CJ  U         I 

E-        J        s:     ' 


Feet. 
•JJ.  0 
U'tAt 
Ifi.O 
30.0 

25.0 

IX.  4 

l.<4 

7.7 

22.  0 
17.3 


Fcft. 

y.5 

4.0 
3.6 
4.9 

4.0 

3.0 
4.3 
3.9 


4.5 
2.1 


Draft. 


h3 


I 


Between — 


S 


Ft,  in.  Ft 


1 
1 
1 
2 


10 

4 

8 
o 


4 

3 
3 
5 


in. 

0 
n 

G 

0 


2    0     4    6 


1 
o 


1 
1 


8 
C 
4 

6 
3 


3 
3 
3 

4 
3 


6 

10 
0 

0 
2 


Ilolly  BhifT  and  mouth 

do 

W^HKlbiini  niid  iiumth 

.Solo  and  niuuth 

S  VickRJmri;  and  ()a<;oola 

>  Virkrtbiirjj  and  CampbcllAville  . . . 

Vickj»l)iirg  and  Cobb  Pino-  

Yazoo  City  and  CainplwUrtvillo  .. 

KuHt  K(>nov(»  andntoath  ot'lIuHh- 
jMiokciia  RivtT. 

^VifkHbiirK  and  Lchrton 

VVickHbur^  and  Shell  Kid;;o 

Vickeburg  and  Woodburn 


"■I   <.■'*.  .'■''  -    •-.' 
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Summary  of  commerce  reported. 


Articles. 
1- 


teed. 


ck 
I... 


1891-'»2. 


iBCOOS 


Tens. 

4.118 

5,450 

12 

285 

21,835 

900 

4,430 

2,549 


1890-91 . 


Tons. 
2,375 
3,560 


70 

15.400 

920 

8.219 

2,027 


ktal  down  freij^hts 
freights 


)tal  frei;'ht8. 


39.5«5 
7,489 


47.054 


27,511 
4,473 


1889-'90. 


Ttmt. 
2,594 
3,975 


150 
4,00U 


5,250 


10,Ki8 
5,322 


31,084 


22,160 


1888-'89. 


TvuM. 
4,000 
6,000 
1 
150 


490 
B.HHO 


14, 521 
9,080 


edviaue :  $1,:J54,000 


$945,000  I  $1,240,000 


24.201 
$1, 808,  U(.H) 


Louisville,  Now  Orleans  and  Texjw  Railway  crosses  the  river  at  Clarksdale, 
ence  south  runs  parallel  to  the  stream,  at  distances  varying  from  5  to  20  miles, 
jorpia  Pacilic  DiviMion  of  the  Richmond  and  Danville  cTOsses  the  river  near 
tnville  with  a  line  nmniug  from  Arkansas  City  on  the  Mississippi  River  to 
a,Ga. 


V  15- 

IMPROVEMENT  OF  BIG  HATCHEE  RIVER,  TENNESSEE. 

:  Hat<hee  Eiver  has  its  source  in  northern  Mississippi, flows  in 
westerly  and  then  westerly  direction  through  the  most  produc- 
repfion  of  West  Tennessee,  and  enters  the  Mississippi  liiver  50 
above  Memphis.  It  appears  that  navigaticm  of  this  stream  w  as 
eiieed  ^  early  as  1827;  that  in  1841  and  1842  the  State  of  Ten- 
e  appropriated  $100,000  for  im])rovement  of  rivers  in  the  western 
f)f  the  State,  one- third  of  which  was  expended  on  Big  Hatcliee, 
which  the  amount  of  commerce  was  coiisideiable,  six  or  s<n''en 
boats  having  been  employed  during  the  cotton  season,  and  there 
avigation  for  light-draft  boats  the  year  round.  In  1860  the  legis- 
)  of  Tennessee  declared  the  stream  unnavigable,  and  anthorized 
oiistruction  of  fixed  railway  bridges  across  it,  in  consequence  of 
L  navigation  was  suspended  until  1879,  when  tlie  act  was  repealed, 
he  railroad  companies  changed  their  bridges  to  conform  to  the 

ler  section  2  of  river  and  harbor  act  of  August  14,  1870,  which 

led  for  "examination  and  survey  of  such  rivers  and  hnrbors  as, 

3  judgment  of  the  Secretary  of  War,  will  subserve  the  g<Mi(»ral 

sts  of  commerce,''  an  examination  of  this  river  was  (  r<hM(^d,  ])ut, 

w  of  the  State  Jaw  declaring  tlie  river  unnavigable,  it  was  deferred 

1879,  after  the  repeal  of  the  a<*t  i)y  the  legislature  of  Tennessee. 

)roject,  based  upon  this  examination,  contemplated  tlu*  removal 

ags,  logs,  leaning  timber,  etc.,  to  rend<ir  the  stream   navigal)le 

^hout  the  year  lor  light-draft  boats  from  Bolivar,  Hardeman 

;y,  Tenn.,  to  the  mouth,  a  distance  estiinat<'cl  to  be  about  240 

The  plan  of  operations  coiitemi)lated  completing  th<*  work  in 

conse<5Utive  seasons  of  low  water  at  a  cost  of  830,000.     (Report 

of  Engineers,  1880,  pages  1330-1332.) 
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Xlie  iippropriiitioDs  have  been  an  fulliiws: 

By  sot  of—  My  ma  uf—  J 

Ji.iiel4,  1880 $10,000  August  11, 1888 «^fl 

HAr.^h3,lSMl 3,500  September  18,1890 S,U 

Aueust,  S,  1882 3,000  '  — -S 

J(ilj5,18«4 2.500  Totil SlM 

An^iiBt  5, 1886 3,000  ^M 

Openitioiis  from  tliu  coniiuenceineiit  of  the  iinprovenieiit  by  the  Uuitfl 
Stiites  to  the  close  of  the  fiscal  year  1891,  were  as  fiillowsi  ■ 

A  eboppiug  party  cominiMiced  work  at  Bolivar  August  i;t,  1880,  afl 
coutiniied  downfltreum  to  th«  mouth  of  the  rivt^r,  wliich  vaa  readlfl 
Decfiiulier  10,  ISSO.  This  work  cousiated  chiefly  of  clearing  the  Imulifl 
timber,  but  stmgri  and  logs  were  removiMl  from  the  ehaiiael  wliereifl 
praetieable  witli  the  uieaxis  at  baud.  In  1881  work  with  a  rhoppW 
party  was  rosunu-d  at  Bolivar  June  22,  auil  betwoen  that  'Iat«d| 
Ot^tober  15  was  t-jirried  down  to  the  mouth,  spovial  attentiou  h«fil 
given  to  the  removal  of  obstructions  in  the  channel.  August  ^^^1 
vetnber  4,  lStj2,  the  work  was  gone  over  again,  from  Bolivar  down  m 
!Reed  liitiiding,  ^71  miles  above  the  mouth,  many  new  obstmctSMH 
having  been  iulded  during  the  year,  by  caving  banks,  etc.  OwingM" 
latik  of  funds,  nothing  further  wa>3  done  until  December  11,  ISS^ 
when  a  chopping  party  commenced  work  at  Plljerk  Lauding,  40  mllfl 
above  the  mouth,  and  continued  ui}stream  about  40  mile^  thomu^dl 
removing  all  obstrucHons  to  navigation,  until  February  10, 1885,  wMB 
operations  were  suspended  by  high  wat>er.  Nothing  could  be  done  tM 
following  low -water  season,  as  the  balance  available  was  insufiideMM 
resume  operations.  October  15,  1BS6,  work  was  began  at  themoofl 
and  continued  until  Jnnnary  15,  1887,  when  it  was  stopped  by  Uigfl 
water,  having'  bi>oiL  i^iniod  up  to  Rialto,  about  60  miles.  The  small 
balance  loll  w;is  .-Niieiidr.!  .luin'  17-37,  1887,  in  working  fit>m  Rialto 
back  to  tlio  iiuiiiili.  !;i\  illy  ;i  r;iii  navigable  channel  in  that  stn-lch  of 
river.  Tin-  m-M  \u-\\..  Ai.iil  .V.Juiie  II,  1H89.  was  carried  from  liislto 
npstreiiiii  In  iliu  Limi^villi-  itud  Nashvilk'  Railroad  Bridge,  a  distant 
of  about  liiMiiili's.  aii.l  AiiK(i-l  l'.»-0.'t.il»T:Jl,  1889,  a  hand -propelled 
snugboal  i\;i>  oiuplnynl  in  rcmm  i;ij;  obstrut:tions  from  the  bdttoni'Ot 
the  rivi-i  bcluw  i;i;ilt(i,  rloaiiii;^  ;i  piiid  channel  between  that  place  ami 
t!ir  Jill ai  til  witli  ;i  lirjptli  i.l'L'.l  I'l'rt  ;it  low  Stages.  The  appropriation  of 
ISim  nii>,  tiiadc  lale  ia  tlii>  sfa>nn,  and  as  the  river  was  at  a  stage  t«0 
]iiL:li  r<a' ;id\:nit:ii:i.''ius  wni-k  iliiiiaj;  the  greater  portion  of  the  time  tfl 
til.'  '■<i'\  III'  rill-  iI-imI  yii;ii'  is'.n,  \\  nrk  was  not  resumed. 

1:-  !"■ ' -■■!>iii\iiiii'iii  u;i-  I'oiiiineneed  the  river  virtually  was  nJ|- 

ii:i  li • I'  I  III'  'il'stiiirtijns;  in  1880  it  was  reported  ua"' 

g.i"i.' Ill-,  ;iiiil  ilaiiii^'  the  fiscal  vear  1891  it  wii*  rei>orted 

u;iML;;ii.l.  Ita  u\u--  ai.ajfli.s.  Uctvvceii  Bolivar  nial  iti^  month  the Btri-stn 
iscios^i'.l  liv  <'o\u  niilruaiU.  abmit,  (10  luUcs  apart,  which  li-;msiKirt  lli^ 
piiii.jpiii  pr.FiliLrts  ..r  t!u-  ailjairrit  rouiitry,  and  tla-  a);iin  rHect  of  tU* 
Anak  linii,-  has  iu'vii  tri  riicililati.-  the  tranw|i..il;itioii  of  tiuiher  a^i 
HlaM-.  ;iin!  |.ir\(ait  i'\r.-s.-;i\r  i  a  trK  of  freight.  The  fixerl  bridge  of  the 
Tcaiiii'.s-.T  .Miillinal  j.'aihvay,  al.iait  fiO  miles  below  Bolivar,  preveute 
n:ivj;;;iiii.ii  liy  .slnitai'is  alii>\<;  iliat  point.  If  this  bridge  is  proridea 
MJtli  :i  ilf,n\.  :i\\\\  Mir  ^]i;ii;s  aiiil  IcaiLiug  timber  renioved  so  as  to  ]«*" 
11,;;  .i  ..  I   ■■Md-  t- mil  llic  vc;ir  nmnd.  Ihuiv  is  :i].r..bahility  Iblit 

till-  M.^aailK.;!!  Iraih:  may  ho  revived,  though  not  to  the  extent  of  the 
jifiioil  piiiiv  111  iln>  war,  bi'ion'  the  railroads  were  built. 
Opta-alidiis  (luiitifi  the  tisral  year  1802  were  as  follows: 
Owing  to  the  dilliculty  of  hiring  a  boat  of  sufficient  strength  aB^ 
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ith  appliances  adapted  to  removiDg  obstructions,  without  great  cost, 
was  deemed  advisable  to  defer  work  uutil  the  United  States  snng 
sat  Florence  completed  operations  in  Forked  Deer  River.  The  Flor- 
\»y  J.  H.  Lewis,  master,  commenced  work  at  the  nioutli  of  Big  Ilat- 
lee  January  1, 1892,  and  continued  up  to  Green  Landing,  a  distance 
f  about  67  miles,  where  it  was  suspended  March  5,  1892,  by  high 
ater.  The  following  ip  a  summary  of  the  work  done  during  this  pe- 
od: 

nmps  piiUed 46  !  Leaning  trees  cut 6, 677 

lore  snags  cut 496  !  Leaning  trees  topped 21 

pgB  removed  ftom  channel 1(^  I  Trees  girdled 6, 518 

At  jams  removed 14  ! 

Continued  high  water  to  the  end  of  the  fiscal  year  prevented  fiirther 

perations. 

The  small  amount  of  commerce  to  be  benefited  is  not  at  all  commen- 

Dtrate  to  the  cost  of  continuing  this  improvement,  or  to  miiintaining 

'bat  has  been  done,  and  for  this  reason  it  is  not  believed  that  any 

irther  amount  can  be  expended  profitably  unless  a  greatly  increased 

^ness  should  be  developed. 

Money  sfutemenU 

Bly  1,1891,  balance  unexpended $5, 000. 81 

Me  80,  ISSfe,  amount  expended  during  liscal  year 2, 822. 33 


,  1, 1892,  balance  unexpended 2, 178. 48 

Wy  1, 1892,  outstanding  liabilities 2.56 


[nly  1,1892,  balance  availaHle 2,17.'S.92 

immt  appropriated  by  act  approved  July  13,  1892 3, 500. 00 


^"wunt  available  for  fiscal  year  ending  J  uue  30,  1893 5, 675. 92 


COMMERCIAL  STATISTICS. 

^  May  20,  eleven  printed  requests  for  commercial  statistics  were  sent  to  steam- 
^t  masters  and  all  other  persons  understood  to  bo  en^a<red  or  interested  in  navij^a- 
^^  of  this  stream.  But  three  replies  were  received,  two  of  which  reported  no  buMiuoss 
^.  From  the  third,  the  commerce  for  the  year  appears  to  have  been  as  given  be- 
^*  Kg  information  of  any  steamboat  being  in  the  river  during  the  year  was  ro- 
*^ed. 

Summary  of  commerce  reported. 


Articles. 


I891-'92. 


Tonit. 


ton 

^Usr  (saw  lo^) I       4, 4r»o 

^>«  and  heading '  ''•'»" 

<^IlantM>ufl 


500 


ToUl  freight* *. I       4, 950 

imated  value $.M).  000 


lrt90-*91. 


Tom. 

c.oTo 

II.OUO 
25 


17.fl58 


at  TBB   CHIEF   Oli^  KIdIt(fi&SA,.'Dl« » 

trnl  Hiiilroad  crOHses  tljp  river  at  BoHvnT,  the  homiolpwpiijiil^ 

: TeliiK'SsiB  MidlirailBtiilWHyojoesosnt  lInt*LeeStaUou.»)iOntlt)" 

lie  incutli;  tlioLoTii8viUe»iiilNiiaLvil]e  Kailrond  croasuiat  BiKllalcAn^ 
intit  117  [ulliw  ubuve  the  moutb;  ami  tlie  Xewpor;  News 
llmad  or  jBBeB  ut  Uinlto,  aliont  57  uiilea  above  tlia  luuiiUi. 


IMPROVEMENT  OF  TORKED  DEER  HIVER,  TENNESSEE. 

Main  Forked  Deer  River,  24  mUea  long,  is  formed  Lj  tlio  Junctiogij, 
tlie  North  and  South  Forks  iu  Dyer  Oouaty,  West  Tennessee,  about  ^ 
miles  below  tlie  town  of  Hversburii.  flows  in  a  southwesterly  din 
enters  Obion  River  *  ^ntli,  and  thus  finds  an  nutlet  ti 

the  Mississippi  at  is  above  Sleniphis. 

the  month  ol'  For  ar  Ashport.,  18  milos  below  I) 

Point,  but  about,     v-  le  Stateof  Tennesseecutftci 

to  a  bend  of  the  im  nonth  of  Obion  River),  shor 

ing  the  length  of  ma.^  -  'er about  one-half.    Theorii 

outlet  below  the  eanal  suags  and  drill,  and  is  c 

"Old"  and  "Lost"  "■  anal  is  known  as  "Tiger 

North  Fork  is  formed  creeks  near  Trenton,  in  GilBi 

County,  flows  in  a  wt.  i  Dyersburg,  thence  soutbirtiaj 

erly.     South  Fork  ]  and  Henderson  cooiities,  ■f' 

Hows  in  a  general  ut        rcS  ion.    Appropriations  agfgrtff^ 

iug  843,000  were  maue  uy  the  dutiv  ...  Tennesflftfor  the  improveineai 
of  Forked  Deer  Eiver,  at  various  tiiDes  within  tlie  twenty  years  pn 
ceediiig  1874,  but  their  expenditure  resulted  in  little  or  no  benefit  Ib3 
navigjition. 

,  Uudw  river  and  harbor  act  of  March  3, 1873,  an  examination  ¥U  i 
made  IVoin  l>i'ersburg  on  the  North  t'ork  to  mouth  of  main  river,  tld  ' 
report  ou  which  recommended  that,  iu  view  of  the  cost  of  the  workil 
cDinjiariHon  with  tlie  small  aunraitt  of  commerce  to  be  benefited,  th<l 
iiii|in)vciiii-iit  sii.iiiU!  iii.t  be  utubM-takcii  by  the  United  States.  {HeiMrt 
Oilier  nf  ];i,-iii,.oi-s,  iSTi,  r^irt  1,  |.iiges  372-380.)  Under  act  of  JonSj 
11,  LSSii.  ;iii  ('\;imiitatii>n  n\'  Un-  Si)ntli  Fork  and  rei^xaminatioii  of  ti*'" 
Ni>iili  i'liik  :nnl  iii:ii(i  ijvcr  were  made  (Report  CJiief  of  Engineer i 
1--  i.  ,■ .  !  ■  ■■'  !  '■'.  iimI  under  act  of  Augusts,  1SS6,  a  third  et 
.11  l>   lielow  Uyersburg  and  the  main  riverwW 

niAHv  ii,f|u,i-i  .  iiin  111    r:ii(,Miieer8,  I8S7,  pages  1494^1495). 

Tin-  iin-iual  iJi:iij(.'(:t  (.■niitwmpluted  tlie  removal  of  snags,  logs,  lean- 
ing timber,  etc.,  to  give  greater  ease  and  safety  to  navigation  of  Souft 
Fork  between  Brownsville  Landing  and  its  Junction  with  'North  Fort 
a  distance  estimated  tu  he  abimt  73  miles,  wliicb  was  modified  ui  ISw 
so  as  to  extend  opera!  uns  uj)  to  Jaokson,  Tenn.,  the  head  of  navig*- 
tioD,  alnrnt  74  miles  abi<ve  Brownsville  Landing.  By  the  act  of  1888 
the  iinprovi-ment  of  Noith  Fork  and  main  river  were  added  under  the 
general  title  Inipioving  Forked  Deer  River,  and  the  project  contwi- 
plated  the  .same  class  of  work  in  the  9  miles  of  North  Fork  beloff 
Dvcrsburg  and  thence  down  the  main  stream  to  the  month.  Theorigi- 
nal  estimates  of  cost  were  Sl»,250  tor  South  Fork,  $4,500  for  Nor* 
Fork,  and  $7,0<KI  f<ir  the  main  river,  but  as  they  were  based  on  plaD^ 
for  completing  the  work  in  one  seji.son,  the  cost  will  be  increased,  »* 
new  ob.structiona  aie  added  from  time  to  time. 


I 
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The  appropriations  have  been  as  follows: 

By  art  of— 

An^^t  2.  1882,  for  South  Fork $3.  00() 

July  5. 1884,  for  South  Fork 2,  (KH) 

Aii^'nst  5,  1886,  fur  South  Fork • 5,  0()0 

Aa;Ci>**t  11,1888: 

For  South  Fork 2.m) 

For  North  Fork ijtiM) 

For  main  river 2. 5tK) 

Scutomber  19, 1890,  for  North  Fork  mul  main  river 2,  5(K) 

Total 22,  (XX) 

Operations  fmin  the  bojjmning  of  the  improveiiieiit  by  the  United 
States  t4>  the  close  of  the  liscal  year  1891  were  as  follows: 

Work,  with  a  chopping  party,  comnioneed  at  the  mouth  of  South 
Fork  July  7, 18S3,  and  continued  until  November  KJ,  188.3.  During 
ihis  period  the  water  was  at  a  low  stage,  and  the  removal  of  k»aning 
timber,  logs,  snags,  etc.,  was  carried  upstream  to  Jackson.  Under  the 
Mt  of  1884  work  was  resumed  October  1,1884,  at  Jackson  and  carried 
iownstream  about  54  miles  to  Bell  Depot,  where  operations  where  sus- 
pended December  17,  1884,  the  available  funds  being  exhausted. 
Nothing  further  was  done  until  October  27,-1886,  when  operations  were 
begun  at  the  mouth,  and  between  that  date  and  June  10,  1S87,  were 
carried  upstream  to  within  4  miles  of  Bell  Depot.  No  work  was  done 
the  following  season,  no  fiinds  being  available.  The  next  and  last 
work  done  in  South  Fork  commenced  early  in  December,  1888,  near 
thebnish  dam  below  Bell  Dei)ot,  where  operations  were  suspen<le(l  in 
1887.  By  means  of  explosives  a  channel  100  feet  wide  was  cleared 
through  the  dam,  afte^ which  the  removal  of  snags,  lo^^t^,  leaning  tim- 
ber, etc.,  was  carried  up  to  Jacks(m  and  then  back  to  the  nu>uth,  leach- 
ingthe  latti>r  point  March  9,  1889.  April  1-17,  1889, the  small  balance 
Available  was  expended  by  a  small  hand-prop<^lled  snag  boat  in  remov- 
ing leaning  timber  and  heavy  channel  obstructions  which  had  collected 
in  the  8  mile.*^  al>ove  the  mouth. 

Work  in  the  North  Fork  below  Dyersburg  was  commenced  ])y  a 
chopping  party  October  3,  1888,  at  the  mouth,  and  tlie  principal  shore 
^ork  was  completal  November  27,  1888.  Channel  work  with  a  hand- 
Propelled  snag  boat,  fitted  with  light  shears  and  steam  power,  com- 
menced December  0,1888,  andcontinued,  when  the  stages  of  water  would 
^nnit,  until  ^lay  31, 1889,  resulting  in  a  good  channel  with  a  least 
'^th  of  2J  feet  at  ordinary  low  stages  of  water.  November  1-23, 
^9,  the  work  was  gone  over,  aiul,  and  it  was  fimnd  that  the  channel 
^scoured  considerably  and  was  well  defined,  with  <*aving  banks  at 
^t  few  i>laces.  Wherever  there  were  evidences  of  caving  the  banks 
ere  cleared  for  some  distance  back,  and  the  snags  and  stumps  that 
id  scoured  loose  were  removed. 

Work  in  the  main  river  was  begun  with  the  hand-propelled  snag  boat 
r>veml>er  10, 1888,  but  after  twelve  day'swork  was  suspended  by  high 
titer,  which  ]U'evented  resuming  operations  until  June  10, 1889.  From 
at  date  until  the  eiul  of  July,  1889,  with  the  exce])tion  of  a  week's  sus- 
insion  by  a  sudden  rise,  the  snag  boat  and  a  cho])ping  party  were  em- 
oyed  in  removing  the  obstructions  as  thorcmghlyas  practi<able  with 
e  limited  amcmnt  available  for  the  ])ur])(»se.  At  extreme  low  wat<T 
e  following  October  a  number  orstum])s  obstructing  the  channel  be- 
w  White  Oak  Landing  were  removed,  after  which  work  in  the  main 
ver  waft  stopped. 
The  amounts  exi)euded  to  June  30, 1891,  were,  for  South  Fork,  812,500, 
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for  Nortti  Fork,  44,i»(Xt,  hiuI  for  tlio  main  river,  *2,rrf«).  Witii  thfsfitt 
pentliturfs  tlie  two  forks  wcro  pat  in  fiiirly  gxiwl  tiavigabld  cocditiSi 
bnt  no  iiuiterial  improvement  was  gained  in  tbtf  miiiii  stream.  Sm 
;;iilioii  of  South  Fork  is  cjirried  on  by  flattKiat^s,  lustdml  with  Btava  \a 
Imiilicr,  and  rafts  of  saw  logs.  Beforfi  the  ini|iniv(»niont  i-omiiKMicI 
ii1)out  one  bOHt  in  three  was  lost,  on  account  of  the  obKtrartioDH;  « 
tbi-y  miike.  the  trip  in  comparative  safoty  and  tit  h'sscost.  TUem 
in  North  Fork  below  Dyersbiu-g  enabled  boats  to  nin  at  a  Htage  ii 
lower  than  formerly. 

In  the  fiscal  year  1892  the  fnnds  available  wen*  "  uxponded  on  t 
North  Fork  IVom  Dyeraburg  to  the  main  river,-anU  1)i«dc«]  on  the  ou 
river  to  its  mouth,"  as  required  by  the  act  of  IStfO,  and  oiH^rationHWl 
as  follows: 

The  Unit<>d  States  anag  boat  Florence,. 1.  U.  Lewis,  master,  wae  fltt! 
out  for  work  in  Forked  Deer  Kivor  in  8ept*'mber,  1S91,  but  on  thu  * 
of  departure  request  was  made  for  tempoi-ary  use  of  the  boat  for  nrga 
work  iu    Lieut,   Millis's  district,  at  mouth  of  Red  River,  which 
granted.    The  Florence  returned  to  Vicksbnrg  October  19,  anili 
muiiication  was  opened  at  once  with  steamboat  men  at  Dyer(ibiir& 
ascertain  if  the  boat  could  enter  the  mouth  of  Forked  Deer  at  tbek 
stage  of  water,  and  upon  the  receipt  of  affirmative  infonnntion  U' 
Vicksburg  October  34,  stopped  at  M(tm|)his  Oetobei-  31  to  remvc  t9, 
cordage,  supplies,  and  a  pilot,  and  entered  Forketl  Deor  River,  atidc 
menced  work  November  2.    OperatiouH  coatiuued  until  the  fniidHi 
exhausted,  December  30,    During  the  eutite  period  the  wnter  mwi 
low  stHge,  and  eft'ective  work'wasdoneinthe  wayof  removinRlogs 
stiimpH  from  the  channel,  extending  over  the  entire  strct«h  of  river ; 
vidt'd  for  by  the  appropriation,  from  the  mouth  up  to  Dyeraburg 
back.    Tlie  following  is  a  sumtuary  of  the  work  reported :  ^ 

.l,llt 


Rt limps  ] 

iMi.u^.i;:;." 

hut;.,.-n 

.       153     TrocB  girrilpil 

li,..„„v 

<1  ..M  8;mv 

lill  (riif-k  A-.. 

ji  cUaiii..!!. 

This  woik  resulti'd  iu  a  greater  depth  of  clear  channel  between  Dyert 
burg  aiul  the  month  by  the  removal  ui'  snags  and  logs,  and  g»V' 
greater  ease  and  safety  to  the  pass;»ge  of  boats. 

In  view  of  the  limited  amount  of  commerce  to  be  benefited,  no  eeti 
mate  is  made  for  wntiuuing  work  in  the  fiscal  year  ending  June 3fl 
18114. 

Money  Htatcmcnt. 


AiiL(,iiiitii|i[iri.|.riiLtJ'il  l.y  ii<-t  H|.pi-mr>a  .riily  13,  tSHU,...: S.OOaO 

Amount  availiible  for  fiscal  yc:ir  (.■Lidiiig  Juiir  HO,  ISH'S 3,001! 
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LUi  of  Bteamhoais  engaged  in  navitjatiou  ditrinyJisMl  year  1S9.3. 

l>rjift. 


PeoriftBelle* Tng..31.07 


JametLanghlin .. 


Tug. 


2«.76 


70.3 


71.5 


1ft.  0 


IWf.    Ftct.  Ft.  in.  Ft.  in. 
12.  G       4.4     4    G     U    G 


4.5 


5    0 


5    6 


Dyorslinrpand  Ilalc.i  Point G50 

imMiAHiAAipiii  Kivcr,  and 

t»ninta    on    Obion   and 
'"orkwl  Doit  KiviT.  « 

St  ovens    ]S[iU    on   Obion     38  \    93 
River,  and    l)yer«burg 
on  North  Fork*. 


•The  number  of  trips  made  by  tho  Pf-orui  Belle  vra^  not  reimrted.    Both  tuga  carriwl  barges  for 
Iraghtand  passeugeni. 


Summary  of  commerce  rf^portcd. 


Articles. 


1H91-92.  •  1890-'91. 


n  4.  Tonif. 

yfmm I»8J 

OTonieed -" ;  1  mi 

fl«Uja  ud  skins !  J '. 

{'*«'•  dtock ^fi' 

i;"mber  (principally  Haw  hv^n) 12.  iW) 

Jf «v«i ; I .  r,so 

-■laotUsneouA U 

Total  freif;hl« ir),S43 

^Wtnatwl  value $lo^ow 


Tom. 


or, 


9.  2(M) 
24,  IXK) 


33.2:11 


$250,  (H)0 


^nth  Fork  i8<.To».so<latJarkHon  by  tlio  Tllinos Contra!  I?Milron<l,  llir  MohiloandOhio 
jj^ilroad,  and  thoTonnrsrt(u»Mi<ll.iTi<l  Kail  way;  aii'liit  lirll  l)<'|K»t  hy  thr  Louisville  and 
Ji.''**»liville  Railroad;  and  the  Newport  News  and  MUfsissippi  Valley  Kailroad  crusse.s 
*'^rth  Fork  at  Dyersburg. 


V  17. 

^ATER  GAUGES  ONMISSISSirPI  RIVEK  AND  ITS  PRINCIPALTRIIUTTARIKS. 

These  gauges  were  designed  to  scciiro  iuroriuatioii  Iroin  continuous 
'^^Uirds,  with  a  view  to' protection  of  tli(»  iilluvial  lands  a<iainst  ovor- 
^^V',  the  improvement  of  navigation,  and  to  givt»  correct  reports  of  tli(» 
'^tfiges  of  water  for  the  benelit  of  river  men  and  planters.  Tlicy  were 
^^^Uered  by  Joint  resohition  of  Congress,  approved  February  21,  1871 
l^^ction  5252,  Revised  Statutes),  viz: 

Sec.  5252.  Tho  Socrotary  of  War  is  hereby  authorized  and  directed  to  have  watrr 

K^Qjrea  established  and  daily  observation.s  inadt^  oi'  tlie  rise  and  tall  ot"  th<'  LnwiT 

^'i>»8i88ippi  River  and  its  elii«.«t*  tributaries  at  t)r  in  vicinity  of  St.   Louis,  (.'airo. 

^^mphis,   lli'lena,   Napole<ui,   i*rovidrnoe,  Vieksburi;,    Red   Kivcr   Lan«lin«4,    li:it«ui 

*^*>njje,  and  Carrollton,  on  the  Mississipjii,  betwi-en  tlie  mouth  of  tlu*  Mi«*snuri  and 

^Ui  (inlf'ol'Mexieo;  and  at  or  in  the  \iiiuity  of  I'ort  Leavrnw<irth,  <ui  thr  Missouri ; 

^H'\i  Island,  on  the  l.'pjKir  Missi8si]»pi;  Louisvilh*.  on  the  (Miii»:   I'hucnt'c,  on  thr 

^ **inie}*aeo ;  .lacksonport,  on  the  Whirr  River;   Little  Rock,  ou  tlu»  Arkansas;  and 

•M<:x.indria,  on  the  Rod  K'ivor;  antl  at  surh  otlier  plares  as  tin-  Srcn-tary  <d"  War  may 

^<'Ci!i  advisable.     The  oxi)enditure  lor  the  same  shall  be  madr  from  the  ai)propria'- 

tion  for  the  improvement  of  rivors  and  harbors,  but  the  annual  cost  of  the  (d)seLva- 

tions  shall  not  exceed  the  sum  rd*  f."»,OIH). 

All  of  the  gauges  <lirected  by  the  foregoing  resolution  were  estab 
lished  the  latter  part  of  ISTJ,  except  the  one  at  ( -arrollton.  La.,  estab- 
lished in  Janujir>",  1872.    A  gaiigt!  was  ])la(red  at  the  mouth  of  White 
Kiver  instead  of  at  Na])oleon,  Ark.,  as  the  latter  ])lace  was  caving  fast 
into  the  river.    Two  gauges  were  established  at  Louisville^  Lv^',^ovl<^ 


''3 


r  or  THK  cmep  of  ■SKOnnei^^rft  fiC-Q 

■wing  nccik'u  iit  tlie  Iiead  Had  one  at  tbe  fool  yf  the  ftlls.  and  altl 

iiest  of  tLp  Ktemiiboat  luau  a  gau^e  was  set  up  at  Sat<-lif>;,  Mfw, 

'  auge  V      established  at  Kashrille,  Teuii.,  on  Cumberlsiid  Ritt 

I         ^ist,  1      ':    Additional  gaa^s  were  establisUod  on  Ked  Rii ' 

,  tjuiwepoi     Jja.,  Garland,  Ark.,  Mild  Fulton,  Ark.,  iu  Fi-bmavy,  If 

<1  one  at  Duiialdsonville,  I^a.,  on  tlie  Mississippi,  in  .1unOi  ISlMi. 

Tlie  gange  at  Eock  Island,  IIL,  was  disoontiniied  April  30, 1879, 

cause  observations  so  tar  u]istreain  were  needed  no  longer,  snd  i 

eaiige  at  Fort  Lea\'en  wortb,  Kans.,  was  abandoned  Nox'ember  .30,  IS 

readings  at  the  latter  plat-e  have  been  continued  by  the  MiKMl 

rer  CommiRBion. 

Ill  1881,  bulletins  were  erecte<l  at  the  stations  on  the  Mississippi 
tbe  jmrpuse  of  giving  passing  steainboatt<  the  stage  of  water  at  tH 
"eadiog  of  the  gauge,  and  showing  whether  the  river  was  rtatng,  li 
ionaiy,  or  falling.  Tlie  size  of  the  i>lates  in  the  original  bnlletius  v 
Ji%  by  24  inches,  blai       t--  e  ground,  but  in  ISitO  they «( 

replaced  by  larger  bu..  lieet-lron  plates,  each  40  bjr 

iQuhes,  white  flgures  ot.  .  .  which  are  huge  enough  bt! 

read  easily  with  the  tial'  iHtance  of  half  a  mile.    The( 

bulletins  were  repaired  i  tending  tlie  service  to  the  tril 

tariea. 

Fntm  1871  to  February  ;auge»  were  read  and  bnlleti 

changed,  at  8  n.  m.  daily,  t  i  latter  date  this  has  been  de 

at  8  a.  ni.  and  4  ]i.  ih.  ever  ler  to  obtain  greater  unifoml 

and  accuracy.     ■ 

The  engineer  gauges  at  e  Weather  Bureau  at  St  la 

Mo.,  Oairii,  111..  Sleinphis,  it„.  a,  Avk.,  Vicksburg,  Miss.,  Sa 

villp.  Tt-mi.,  A!r\iindriii,  La,.  nni.-nf[..irt,  La.,  an<l  Fulton,  Ark. 

liiiiiiii;  111.-  lisciil  yi-ar  ending  June  30, 1892,  observations  were 0 
tiiiiird  Mt  tlir  twt'iitv-two  gaimcs,  located  an  follows:  On  Mississf 
i;iM-i  ,ii  SI.  I., mis,  .M<...CiiLni.  III..  Mcini.his,Tenn.,  Helena,  .\rk., mon 
(]|'  Wliilo  l.'ivci'.  ArkaiisiiM,  Lake  rriiviileuce,  Louisiana,  Yickxbiilfi 
Miss..  Natfhpic.  Miss.,  lied  Hivcr  Liiiiding,  La.,  Baton  Kouge,  Ia,  DaB 
iildsuiivill.'.  l.ii.,  and  CaiTi.llt..ii  (New  Orleans),  I-a.;  on  Ohio  EivwS 
]-oiiis\illf.  K,v.,  Ii.'iid  i.r  taliri  iitid  foot  of  falls;  on  Tennessee  Eivet^ 
Fliirnirc.  Ala.;  nii  ( 'iiiiilH'rlaiLd  Hiver  at  Nashville,  Tenn,;  on  Whffl 
liiv.r  ai  .laiksniip.iii.  Aik.;  on  Arkansas  River  at  Little  Kock,  AAtj 
and  till  lirii  lliviral  Alexandria  and  Slirevepoit,  La.,  and  Garlaudaot 
Fiilimi,  \ik.  Till-  f::iit;:i-  rciidings  are  received  at  this  office  weeklK 
r^  >  :■       II  ■  lul.ilnl.  ami  sent    lo  the  secretary  of  the  Mississi]^ 

1.1  I.,  ]i)   whiim  they  iiavc  licen  imiilislieci  to  the  end  ol 

lU'nnils  oi'  tlic  diiily  i-eaditigs  were  furnished  the  president  of  the 
^li.ssis.sipiii  Ji'ivin'  Cninniissioii;  copy  of  the  Florence  record  was  ftl^ 
nislmd  the  eii^'in'Cr  ollircr  incliarfje  of  Lower  Tennessee  River;  copy  of 
(lie  (^arniilt.Hi  n-ennl  was  «ent  tlio  assistant  engineer  at  South  Passol 
till'  ^lLssissi|iiii;  iind  eopii-s  of  the  rei'oi-ds.at  various  stations  were  for 
nisix'd  distrii;t  otKi-ers  and  levee  eominissioners  during  the  flood  seaeoa 

Tlie  following -^aiigi's  were  iiisi>ected  by  Assistant  Engineer  Jdn 
Kwens  (luring  the  veiir,  viz; 

July.— {Uith)  CainiJlton.  La.,  gauge  rebuilt  from  0  to  20  foot  mark 
(2i)th)  Alexandria,  La.;  (L'l«t)  Shreveport,  La.;  (27th)  Garland.  AA. 
(2Sth)Fi|]ton.Ark..  gauge  rebuilt  from  0  to  11.2  foot  mark  j  (31at)  Litti 
Itock,  Ark.,  Indlettn  moved  diiwii.stream  300  feet  to  better  location. 

,4»(,„.sf._(2d)  :Mt'inpliis,  Tenn.;  (3d)  Helena,  Ark^;  (4th)  mouth  < 
Wbite  Hiver,  Arkansas,  gauge  lebnilt  from  13  Ui  47.6  footmark;  (6tl 
Lake  Providence,  La.,  gauge  tOoAiSVV  "i^w"Ev  Q  to  37  foot  mark. 
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November. — (30tli)  Oarland,  Ark. 

T^eemher. — (1st)  Fulton,  Ark.,  gaugfe  rebuilt  from  1  to  8.3  foot  mark; 
(6th)  Alexandria,  La.;  (7tli)  Slireveport,  La.,  ^au^^e  rebuilt  "from — 1.7 
to  2.2  foot  mark,  and  arrangements  made  for  rebuildinij:  entire  i^auge. 
March. — (3d)  Oarrollton,  La.,  ijauge  rebuilt  from  0  to  17  foot  mark 
and  a  new  Htone  and  pipe  bench  mark  establisln^d;  (6th)  Donaldson- 
ville,  La.;  (8th)  Baton  Bouge,  La.,  gauge  rebuilt  from  17  to  37  foot 
mark;  (9th)  Red  Kiver  Landing,  La.,  gauge  rebuilt  from  25  to  50  foot 
mark;  (10th) Natchez,  Miss.,  gauge  rebuilt  from  20  to  50  foot  mark; 
(2lst)  Lake  Pi-ovidene^,  La.,  gauge  rebuilt  from  18  to  44  foot  mark; 
(23d)  moat^  of  White  River,  Arkansas,  gauge  n^built  from  24  to  34  foot 
mark;  (24th)  Helena,  Ai'k.,  new  bench  mark  established ;  (2Gtli)  Mem- 
phis, Tenn.;  (28th)  Little  Rock,  Ark. ;  (31st)  Fulton,  Ark. 

AfriL — (2d)  Garland,  Ark.;  (3d)  JShreveport,  La.;  (4th)  Alexandria, 
La. 

^  The  limited  means  available  prevented  the  frequent  and  rigid  insjx'c- 
tions  essential  to  ac<mra<jy  of  the  readings  and  records,  and  for  this 
reason  the  results  of  the  year's  work  have  not  been  as  satisfactory  as 
could  bo  desired. 

The  service  begun  in  1871  has  been  extended  and  improved  until  it 
has  grown  to  be  a  large  and  imivntant  system  f)f  collecting  valuable 
iQiformation  for  the  improvement  of  many  streams,  for  giving  correcrt 
^iTer  reports  to  those  interested  in  navigation,  prompt  warnings  to 
^Ixose  living  in  sections  subject  to  overtiow,  information  to  the  i)lanting 
interests  of  the  alluvial  valley,  and  for  distributing  and  pres(*rving  the 
''^^cords  for  future  use.  As  the  value  of  the  observations  and  the  i)rac- 
^cal  use  of  the  bulletins  become  api>reciated,  recpiests  are  made  by 
*^Ter  men  for  new  gauges  or  for  buUetins  at  im]>ortant  stations  on  the 
"•^ibutaries. 

Gauge  stations  have  been  establivshed  on  tributary  streams  in connec- 
*^i«u  with  their  improvement,  some  of  wliith  might  be  transferred  to 
^l-iis  senice  with  benefit  to  all  concca-ned.  Theri^  are  several  gauges  in 
^-5ich  district  on  Mississippi  River  between  St.  Louis  and  Xew  Orleans, 
^lie reports  of  which  are  S(Mit  to  the  secretary  of  the  Commission,  but 
*^ere<!ords  of  all  can  not  be  equally  valuable,  as  the  gauges  are  not  in- 
^loected  regularly  or  uniformly.  Kigid  insi)cct  ion  is  necessary  to  insure 
^^^reful  observations,  to  maintain  the  gange  zeros  invariable,  and  to  a 
"^^ell  ordered  and  ellicient  service,  which  can  be  secured  in  no  other  way 
^'^ithout  great  <*ost,  and  for  this  reason  th<*  reconinuMidntion  of  former 
?*^ports,  that  the  entire  gauge  service  should  be  under  one  management, 
^^  repeated  in  the  interest  of  e<*ononiy  and  good  service. 

Attention  is  invited  to  that  i>orti(»n  of  my  last  rei)ort  regarding  the 

^^ision,  made  in  A])ril,  ISDl,  that  section  \\  of  the  river  and  iiarboract 

•*  f  August  11,  188S,  allows  (udy  $(),(>0()  to  be  drawn  <luring  t^aeh   hs<al 

^«ar  (pages  2016,  LM)17,  Kepcut  Thief  of  Engineers,  ISDl),  and  also  to 

^lie  fact  that  during  the  two  fiscal  years  prcM-eding  ISOI  it  was  held  that 

^The  amount  available  for  each  year  was  }?0.(»()0,  and  the  recommenda- 

Honis  rei)eated  that  section  G  of  the  act  of  Angust  11,  lsss,])eaniendtMl 

^  grcint  in  unmistakable  terms  a  i)ernianent   a]iproi)riation  of  sueh 

Amount  as  may  be  necessary  to  (h>  the  work,  not   to  exceed  in  the  ag- 

p^gate  for  each  liscal  year  the  sum  of  §1lM)00.  ;is  |)er  the  following 

estimates,  viz: 

^agca  of  obsiTvoFH rff),  (MX) 

K(:pair8  of  gMii^^es'aml  hull^'t  ins siH) 

Pay  aud  traveling  ftxpnisi'S  of  inhprctnr,  ;nul   waist's  of  I'xtra  lulp  at  ^aii«;(' 
fltations 2, 7<X) 

jjKa  92 105 


I 


Permaiieut  bnnch  marVB _ 

Level  connecticmB } , ^J 

Beoord  books,  blsaka,  Btationery,  telcgiTiniB,  eto 

OfllcB  exppnses '. 

Mileage  and  trftDBportBtion 

Total IS, 

This  amount  would  provide  for  tlie  inaintenanct^  and  perfectioD  of  I 
preaeut  gauges;  a  jadiL'ioa»  extension  of  tbe  service,  by  eiabntdng 
other  gnngea  uow  on  tlie  I^nwer  Miasissippi  and  tLe  prluctp^  ouu 
the  tributai'ieH.  and  eatabliKliing  new  oavn  at  such  jiliteos  u8  iiiAy 
deeuied  advisable;  putting  the  gauges  on  tlie  Lower  Missieaippi'iuidl 
chief  tribnt^rfea  under  one  management  and  one  syatem  of  itmpedJa 
with  greater  economy  and  iuh'iuitage  to  the  entire  serviCft  Frtiqui 
iiiRpectiona  could  be  made  to  prevent  errors  in  the  gauges  and  rtem 
and  gradual  level  couiiecMonH  could  be  obtained  with  the  Cairo  datai 
the  oomiiion  reference  [ilaue  of  the  Engineer  Department  and  the  JQ 
sissippi  River  Coniniiaininii,  to  give  the  greatest  value  to  the  records. 
It  is  urged  also  that  the  gaugings  at  or  near  8t.  Paul,  Minn.,  wUfi 
nuder  the  act  of  Angn»t  11,  1888,  are  to  be  paid  for  out  of  the  aaam 
appropriation  for  ganging  the  waters  of  t)ie  Mississippi  Kiver  and  it 
tributaries,  be  provided  for  by  a  separate  and  distinct  appropriatiiin, 
the  gaugings  are  of  a  ditferent  kind,  consisting  of  discharge  measr 
meuta  during  the  operation  of  the  reservoirs  at  the  headwaters  of 
Mississippi  liiver,  without  connection  with  the  gauges  on  the' 
Miseissippi  River  and  itti  tribntiaries,  and,  being  iu  charge  of 
officer,  ttieir  co»t  is  not  iuclnded  in  my  estimates  given  above. 
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Miaiemeni  of  menditurt»  during  the  fiscal  year  ending  June  SO,  1892,  euhmiited 
im  compliance  with  requiremente  of  eeotion  6  of  river  and  harbor  act  of  1888, 

bceryations: 

Pay  of  4  permanent  gange  keepers  from.  April  1, 1891,  to  Jane 
9Q»  1891,  inclosiire ^ $195.00 

Pay  of  19  permanent  gauge  keepers  for  the  fiscal  year  1892  . .  3, 360. 00 

Pav  of  1  permanent  gauge  keeper  at  Lake  Pro\idence;  La., 
mnn  Jiuy  1  to  September  22, 1891,  and  from  September  24, 
1891,  to  June  30, 1892 179.25 

Pay  of  1  permanent  gange  keeper  at  Garland,  Ark.,  ft'om 
Jnly  1  to  December  31, 1891,  Aid  from  February  6  to  June 
30,1892 108.33 

$3, 842. 58 

iDfpeetion  and  repairs : 

Pfty  of  assistant  engineer,  5^  niontlis,  at  $150 760. 00 

Traveling  expenses  of  assirttant  engineer  while  inspecting 

gangea. 217.80 

Fay  of  employ^  hired  to  assist  gauge  inspector  and  to  repair 

and  paint  gauges,  etc 34. 50 

Material  for  repairs  of  gauges 99. 34 

'nransportation/jf  material  for  repairs  of  gauges 9. 75 

One  traveling  case  (for  instruments,  tools,  etc.)  for  use  of 

gange  inspector 18. 00 

Patting  compartments,  tray,  etc.,  in  traveling  case 6. 00 

*  Two  sets  of  branding  dies  for  marking  gauges 24. 35 

Pnttinj^  iron  bands  on  4  heavy  wooilen  mauls  used  in  driving 

gange  post s 4.00 

1,173.74 

Office  expenses  and  contingencies: 

Pay  of  copyist,  3^  months,  at  $60 208.00 

Gkiage  records 63.00 

Stationery 15.41 

Blae  printing  hydrographs 9. 80 

Transportation  of  stationery,  note  books,  and  photograph 

camera 4. 30 

Zino  tags  for  marking  high  water  of  1892  at  places  where 

there  are  no  gauges 2. 50 

303. 01 

Total 5,319.33 

OuUtanding  liahilitivs  July  1,  1S9S, 

^Blegrams,  fiscal  year  1890 $5.19 

Telegrams,  fiscal  year  1891 6S 

T^legnms,  fiscal  year  1892 1.05 

*»y  of  deceased  gange  keeper,  St.  Louis,  Mo.,  July  1-17, 1890 1 1 .  00 

ffty  of  deceased  gange  keeper,  Garland,  Ark.,  .January  1-31, 1892 10. 00 

27.92 

Money  stutement. 

^^7 1, 1891,  balance  nnexpended $247. 31 

^oant  allotted  for  project  for  fiscal  year  ending  June  30, 1892,  approved 
July  17, 1891 5,100.00 

5,:i47.3l 
J^nis  30, 1892,  amonnt  expended  during  fiscal  year 5, 3 1*).  .33 

^'Uyl,  1892,  balance  nnexpended 27.1W 

Julyl,  1882,  outstanding  Uabilitics 27.92 

''oly  1, 1892,  balance .06 

(Amonntthat  can  be  profitably  expended  in  firical  your  ending. J  line  :)0, 181M     12, 000.  (K) 
{Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 
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BUHVEY  OF  CYPRESS  BAYOU  AND  TIIE  LAKES  BETWEEN  JEFraBliffl 
TEXA,S,  AND  SHREVEPOKT.  LOUISIANA,  TOASUEKTAIN  IF  SAVIOATlOl 
CAN  BE  MATERIALLY  AND  PEHMANENTLt  IMPROVKD  BY  TMK  CDl 
8TRUCTION  OF  lAICKS  AND  DAJiIS.  AND  THE  PltUBABLE  COST  TUEBECH 

To  comply  with  a  resolution  of  Ihi-  Hoaso  nl'lteprescntatiTesof  Fd 
roaiyG,  ISilO,  I  was  directed  tn.makc  a  special  report  lespectitte  fl 
improvemt'iit  of  Cypress  Bayon  aud  tlu'^iikea  bctwiieii  Jpfl'erwm,  Td 
and  Slm-veport,  La.  This  report,  coutaJDiug  a  review  of  ^1  vorkdni 
upon  and  plans  proposed  for  improvfUit-nt  of  this  watei-way,  wmiUj 
mitted  February  2B,  1890.  and  publUUtHl  a«  li(»use  Ex.  Brw,  2.12,  Fil^ 
first  Congress,  liist  scssii m,  and  id»o  as  Appendix  W 18.  lietxirt  C14 
of  Eugiueers,  1890,  |.;i;;i~  ll)LUlltL*4.  In  concluding  tWrejwrl  ft  v\ 
utated  that  the  plun  (h'>^iiiil  ti>  ln'  investigated  by  the  people  iiiteK*t( 
in  navigation  of  Cypress  Uayon  and  the  lakes  consisted  essentially ' 
the  formation  of  a  resei'voir  in  the  bayou  proper  and  the  1ake«  bycffl 
Btructing  a  dam  and  htck  at  the  head  of  S<>do  Lake  and  drcdgang 
channel  througli  the  latter  to  Twelve-Mile  Bayou  or  to  Red  Kiver;  u| 
the  success  of  such  plan  depended  upon  bo  many  conditions  tliiU  i 
feasibility  could  not  be  discussed  until  atter  a  thorough  snryo^,  W 
In  toiMjgiaphy  and  precise  levcds;  and  that,  as  the  country  is  a  difficS 
mie.  the  survey  would  be  expensive,  estimated  at  $lO,(roo,or  tl2,0W 
it  slionld  1)0  found  uccossary  t«  examiue  the  outlets  between  tlie  toB) 
and  Upper  Bed  River.  . 

Acting  upon  this  report,  Ooiigress  ordered  the  survey  made  by  N 
following  ittim  of  river  and  harbor  act  of  September  19,  I8i*0,  vir: 

The  Secretac;  of  War  Is  liereby  directed  to  oaose  A  sitrvay  to  be  made  of  Cfpt 
Bayoii  and  the  Inkes  betwenn  Jooeison,  Tex.,  and  Shrovuport,  La.,  in  ordM  (dwm 
tain  if  thennviiiation  of  [lie  nniil  bitjriii  and  lakes  can  be  materially  luid  perm 
iiently  jiiipnivcil  bv  tlie  cunstrnction  of  such  dftmN,  unci  Iwks  and  iliuiiB,  as  m*S' 
i»TCT«:irv,  iiiid  if  fmiudi.r'ii'tii^ablotheproliabl.;  rust  tlureof.  ami  f,.r  t Ii lb  jiuii>9 
4^10.tX>0,  iir  HO  tiiiich  th<'n.'<if  oh  may  be  nvpFSRarj',  la  hereby  appropriatoil. 

A  progress  report  upon  the  survey  was  submitted  February  6,  IS 
(published  in  House  Kx.  Doc.  No.  126,  Fifty-second  Congress,  first  se 
siou),  and  is  repeated  below,  an  the  conditions  remained  unchanged  i 
the  close  of  the  liscal  year. 

PBOGItlvSM  HKruKT  C'l'ON  SnitVKV  (IV   C'Yl'HKSS   BAYOLT  AND  THE  LAKKR  BKTWBES'I 


f 


United  States  Enoinbeh  Opvice, 

Viekfburg,  Mini.,  trbmari/  6,  IS^' 

Gknrrai.:  I  have  tbi>1ionnr  to  fliil>mitnpri>]p%Bs  report  upon  tbesiin-ej'  of  C5li>' 
Diivoii  nnil  the  liikrs  hetwoen  Juffurson,  Tex.,  and  Sliroveport  Ln.,  anthonwi 
till-  net  (if  Septeinlier  l!l.  IXtHI,  "  to  nHieitaiii  if  the  navigation  of  said  bavos « 
lakcH  I'aii  lie  materially  and  piTinuiU'iitly  i  in  proved  by  the  construction  of  inch  lUD 
mill  loi'kn  and  dania,  !ih  iiiiiy  1h'  neiM-Hsiiry." 

There  wcn^  three  HiirvoyH  unlhori/i-d  by  llm  mime  act  in  this  district,  &11  of  gK 
iitijHirlance,  and  r<'<)uirin<;  the  hi{;lii'st  d'^^n'o  of  acciiraov.  Owing  to  the  lat«d' 
of  tht>  net  ami  tlif  iiii|>»sMihilily  i.f  jfi'tlin;;  skiltud  itivn  to  entry  on  all  oftheinrrt 
at  the  same  time,  it  wiis  jiiil;;<'d  lii-st  tn  ui't;;ini/.e  oiio  tii-ld  party  at  Vicksburg 
nil, and  b.-Kin  "itli  th.-  Kiirvey  of  lower  YiuiH>  Kiver,  wliich  was  commenced  «« 
lilt  the  proji'fta  n-tinin-d  by  l;iw  were  np]iiiiveil,  and  continued  nntH  stopped  bjil 
wnt^rr  DcrenLhvr  (i.  Tliu  parly  wiis  tIhtii  tniuHlcrrcd  to  Cypross  Bayon,  tbo  qn»r 
bouts  of  limi  lti\t>r  survey  hiiviiiK  I'Ci'n  lifted  up  in  advanre,  anil  work  cnminiMi' 
DeeenibiTS.  l'riijtrei«M  was  hiiiilnud  lhron[,'liont,  hiRh  wnt^r  rising;  in  Jaunarri 
coveriii^llie  low  liaitkx  of  tln'  liayun  ami  lakos.  mukinff  it  ditttenlt  to.  tind  stati 
fur  trtangnluttun.    The  waiter  rose  I'roin  10  feet  at  Shieveport,  Jauoorjr  1,  to  ^  f 
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^nd ioin«i lied  111 ^li  through  F%'l)riiary.  hut  by  April  \y.u\  fallt'ii  HiitHciriitly  to  retinue 
andftnish  the  triHii^i^latioii  l>y  tbo  niiddle  of  the  month,  when  tlii'  ]»arty  wjis  truu8- 
firned  to  the  Bnrvey  of  R<^d  Kiv«?r. 

The  triangulatiou  of  Cypres!)  Bayou  cov<^rH  tho  whole  laht*  ba»iii,  and  connects 
with  the  system  of  tho  He<l  River  survey  ab«)v«  Sbrevoport.  The  precisii  levels  are 
connecfced'throagh  thosoof  the  Red  River  survey  \vith  the  h;>elsol'  the  Coast  Survey 
and MiaiiBsippi  River  CominisHion  Iroui  Cairo  to'^Ililoxi.  They  were  carried  from  the 
Shrercport  bench  to  the  hills  above  tho  soiirh  sliore  of  C-add'o  l^ake,  and  eonneet^'d 
vith  the  wye  lovcl  linet)  from  Jelfersou  down  the  bayou ,  the  country  being  tot)  rough 
foriirecise  levels. 

The  notes  have  been  Tevised  and  those  of  former  surveys  examined  and  nsed  as  far 
■•  poflsible  and  tho  work  plotted  in  the  lield  to  insure  correetious  while  the  party 
wa8 still  at  work,  a  draftsman  being  employed  on  the  quarter  boat  during  the  prog- 
w«of  the  survey.  The  maps  were  laid  out  in  the  otYiee  afterward  on  a  scale  of  1  to 
^lOOO,  and  five  of  them  have  bt^ou  finished. 

The  outline  map  herewith,  scale  1  inch  to  8  miles,  shows  the  general  scheme  for 

the  maps  and  the  connections  with  Red  River,  the  finished  sheets  being  marke<l  in 

fiUl  lines.    The  final  wljnstnient  of  the  ma)»  slieets  will  be  made  to  cover  the  drain- 

J      *ge  basin  to  the  best  advantage,  and  :i  number  of  tlie  uia)>  slieets  <»f  the  liv.d  River 

mrvey  will  be  added  to  give  tlie  details  of  the  bayou  on  the  riglit  bank  aw  far  as  the 

j      bead  of  the  great  raft.     The  profiles  and  sections  have  not  Ikmmi  plottc<l,  as  the  whole 

[      Ptfty  has  been  engaged  in  pushing  th«'  Ntirvey  of  Ke<l  River  \o  trompleti(m  during  the 

f      W  water  of  the  autumn  and  winter.     A  iinal  discussi(»n  of  any  ]dan  to  give  ]»ermcV 

nent  navigation  between  Jetlerson  and  Shreveport  can  not  be  ha<l  until  the  nu4)s 

MMlprotUes  arc  made,  ami  t)uglit  to  be  postponed  until  the  survey  of  Red  Riv<»T  is 

•wiiplete*!,  as  the  jtermanent  navigation  desired  is  from  Jetferson  to  any  ports  which 

'^^y  be  readied  from  SJireveport,  and  not  simply  a  waterway  between  the  two  cities. 

The  maximum  depth  that  can  be  given  for  ]»ermaneut  navigation  of  Red  River  is  one 

2^ the  factors,  and  the  natural  drainage  of  tli«r  lake  basin  another,  which  must  be 

BiOi^n  for  apian  of  improvement  bv  h»cks  and  ibims. 

Formerly,  ciuring  the  raftperitMl.  tlio  lake  distriet  waslilhMl  by  overflow  «»r  through 
Wotw,  or  the  canals  cut  to  give  passage  .inmiKlthe  raft,  but  since  the  raft  lias  b«*en 
i^re<l  the  bayons  and  abandoned  canals  have  been  tilling  up;  and  it  is  the  inten- 
^uof  the  United  States  and  of  the  State  of  Louisiana  to  close  them  and  make  the 
Weegystem  continuous  from  thc^  hills  near  the  Arkansas  line  downstream,  so  that 
jtta few  years  ('ypress  Hayou  ami  the  lakes  will  have  noAvater  supply  exj'cjit  fnun 
'^ckwaKtr  throujjh  Twelve-Mile  r>av<Mi  and  its  nwn  drainage.  Tin*  work  of  closing 
•leso  bayous  that  formerly  de|>h?t»"d  Mrd  Kivi'i-  in  the  hinlHT  stages  was  bc^iun  in 
'^arntst  in  St'ptembi!r.  1891,  by  tln.^  I'nited  States  bniiiling  a  higli  dam  acrnss  the  Sale 
•■JdMiu^diy  canal,  near  liargetown,  which  was  e\t«-n(led  by  a  new  State  levee  to  tho 
*'>ain  line  on  Red  River  ab<»ve. 

The  necessity  of  covering  so  large  an  area  <d'  tlie  basin  and  of  examining  the  out- 
*-'tij  from  Red  River  which  used  to  leed  the  lakes  is  now  plain,  and  it  is  also  evich'ut 
tnatnntil  the  drainage  has  been  com})nt«'d  tin-  rea>ibility  of  ;;iving  any  na\igation 
Jj* 'h'tlorson  by  locks  and  dams  can  n<»t  be  iliscussed  umliTstandingly.  The  levels 
f^<»ni  Shreveport  to  .lell'erson,  howevi'r,  give  certain  inrnrmation  whii'li  indicates  tiiat 
^*  the  wat<:r  »n]»ply  should  prove  ample  the  mst  of  tin*  nece**sary  hK'ks  and  dams 
^"uld  Ih;  very  consiilerable.  Tlie  risi*  and  fall  of  the  river  at  Shri'Neport  is  about  11 
^*Jt<TSj  or  say  3l3  feet,  that  at.Iell'er>ori  21 A  tret,  and  tlif  HilVmnce  lu't  ween  the  gauge 
J'>arlv8  at  the  two  cities  is  10  fe»'t  at  high  water  and  l^H  liri  at  low  water;  whih'  the 
****;«  1  fall  from  high  water  at  .b'tft-rson  to  li»w  watrr  ai  Shreveport  is  r»2  tei-t.  The 
l**"l>k'  interested  in  navigating  the  lakes  and  l\ed  Ki\«'r  will  not  be  satistied  with  a 
'^^ijjation  of  3  feet,  as  fornnTly  proposed,  hut  would  cximmM  as  ^^ood  a  na\  igation  as 
?*^vbi*  found  practicable  in  Ked  Iviver,  say  not  less  than  .'i  fert  clear  navij^aldc  depth 
^lOwwatiT.  This  would  require  Io«k^  for  the  largest  boais  now  in  iJed  Kiver  or 
*«|Jt  might  reasonably  be  expeeiid.  probably  not  l^'^«^  than  l'."»()  Icct  h-ngth  ]»y  tJOfeet 
^*ltb,  with  the  maximum  lilt  tin-  snjl  w'«»ulil  allow. 

Thft  dift'ereuce  in  eh.'vation  given  above  shows  that  at  least  two  lorks  would  be 
^iuirwl  and  that  they  w<nild  have  lo  be  of  Tin*,  most  substantial  construction  and 
Carried  above  tho  highest  flooils,  in  onlei-  to  lur  axailable  in  high  water,  unless  it 
***«>uld  apjiear  that  movable  <lams  rouhl  be  rmpbiyed. 

.  On  the  other  baml,  when  tin- outlets  >hall  have  luM-n  closrd,  tlui  high-water  limit 
^Ji  Cypress  Bayou  ami  the  lakes  will  l)c  low'(iv»l,  though  how  nuich  is  a  matter  of 
^peeiuation,  and  this  would  ehange  the.  ci»ndltiiins  of  the  ]iroblcm  in  alnmst  every 
l^icular.  It  seems  almost  certain  that  the  <'HVct  of  et)ntining  Ked  Kiver  will  b«» 
^0 increase  its  carrying  p«)wer.  lower  its  high  ami  h»w  watiT  lini-s  by  deepening  tin* 
Clbannely  and  conser|uently  hasteninu  the  draining  of  the  lake  distriet. 

The  same  level  lines  make  it  possibh?  to  n-view  Ma.j.  Hi>w ell's  plan  of  im}»ounding 
the  water  in  the  lakes  by  a  dam  from  Albany  Point  on  Sodo  Lake  to  Cold  Point  on 
&m1  Aiver,  and  making  a  cut  abovu  the  dam  .*><)  feet  wide  at  bottom  to  a  ilcpth  of 


efeet,  tho  ti<iHt  or  till-  wlioli'  beinn  wtimiilnl  nt  iKiT2,5Mil,  H  ifivtMi  lii  ons  ii)>imi<ttt- 
" ■     ■  l<Mi(ii]i  in  Ihii  Ki^iiiirl  .if  lilt  CbWrf 


I 


TliB  Hubjei-t  will  be  fouixl  dixnii 
-     '-■■■  UI14  to  193-1, 

FortuoaU'ly  tlio  plau  liiil  nut  moet  witL  Ui«ap{aavd 


Eiigiiiu«ra  fur  iKU,  puei^a  1!I14  t<>  192-1,  iiillii'  frjriuuf  a  diguai  of  all  (lie  ts]>«ni  dm 


['liix  BtAtement  is  nut  made  t 
jkiioe  of  deliberation  in  dealltigii 
a  horriuii  into  submitting  bla  m 
;□Kag(^d  in  the  removal  ^  the  | 


E effect  conliiieDce,  for  the  maui  linii,  bf^t^iDnint;  nl  tho  Coiwt  t4urTD<r  h«noh  SUl 
«lta  Poiut,  has  lieeu  earricd  by  the  motlxid  of  pruuisiou  noroui  iriJiiiHiana  and  ifan 
Red  Hiver,  ulcieing  npiw  the  Coaat  Snrvey  bi-uoU  lit  gmilhliuid.  below  tbr-  oionlii^^ 
Red  Rivor,  with  a  dlsorepauey  of  lees  than  I  int'h.  tUi'  distnufe  being  over  TOOniill 

The  nreoiae  and  wye  levels  &(im  Shreveputt  tii  Juflursou  reveal  an  otrvr  of  DMd 
3  feet  ui  the  levels  npon  whioh  Maj.  Howell  relied,  and  the  Lydro)(raphs  of  Red  IbTl 
and  the  lakes,  combined  and  given  on  the  sheet  herewith,  snow  that  the  tine  ofhiV 
water  at  the  time  of  Maj.  Howell's  survey  wnfl  nearly  3  feet  higher  at  Gold  Fdilt 
than  in  I88(i-'S7.  The  bydrograph  is  (Mnocially  intereating,  aa  t£e  pnrt  of  (he  riTS 
covered  by  itis  tbnt  which  was  blocked  by  the  groatraft,  and  tho  diflrerence,  irhieb 
might  otLerwiHe  be  thought  au  a«<'idv>nt  or  au  error  in  levels  at  Gold  Point,  i«  tta 
greater  as  the  liiif;  is  followed  npstreani. 

The  high'Water  limit  was  olitained  in  the  following  w»j:  "When  the  flood  of  18(0 
came  on  in  Bed  River,  diapatuliea  from  tho  hij^heat  stations  gave  wanjiriL*  thttt  il 
would  be  very  great,  and  accordijigly  small  zinc  platos,  inanied  H.  W.  IwO,  <ren  j 
■ent  from  this  office  to  a  great  nimiber  of  people  living  on  Red  River  from  FiUm, 
down,  with  request  that  they  nail  them  up  on  trees  or  tinildings  to  mark  lll»lii| 
water  of  that  year  and  send  deaoriptions  to  this  office  o»  prepAced  blanlcB  ■■  mob 
convenient  after  the  water  fell.  In  this  war  ftRreat  number  of  points  werogotMlt 
the  river,  and  an  assistant  was  sent  out  with  niovel  to  eonoeet  them  with  the  mi 
VT  lines  were  obtainiMl  by  gaugoa,  both  permaoeitt  ■ 
,. ., _„    fels  to  tho  water  surface  during  the  various  survejn. 

The  upper  line  ftom  Garland  to  Shrtsveport  and  below  ropresenta  tho  Limit  oft 
flood  of  1890,  thfhiglieat  llint  «.■  hBV«  HL-timl  record  of.  The  Uiir  just  btlowfta* 
Collins  Blutf  to  Shreveport  hIiowh  tlic-  low  water  of  1871,  derived  from  Miy.  HowdW 
levels  corrected  for  actual  error,  and  the  line  from  Gnrlaud  to  Shreveport  Jutit  beseillk 
is  the  low  water  as  found  from  tho  gaugi«  and  the  levels  of  ]886-'S7.  The  dotted, 
line  &om  Collins  Bluft'  to  Shrevepurl  indicates  the  possible  limit  of  low  waler  It  It* 
raft  continues  to  be  removed  and  -the  bottom  to  scour.  The  intermediate  linM  kO! 
the  high  and  low  water  limits  in  Cypress  Bayou  and  the  lakes,  determined  by  d* 
precise  levels  of  1890-^1,  and  show  that  tho  zero  of  the  Jefferson  gauge,  wbJebk' 
the  low  water,  is  higher  than  the  low  water  of  1886-'87  at  Gold  Point.  The  diSir 
euces  between  the  low-water  line  of  1871  and  that  of  1886  show  how  great  tlio  ii 

Erovemeot  has  lieeu  since  tho  raft  wak  removed,  and  indicate  the  progress  thai  tm 
e  looked  for.    The  bjdroBtaph  showa  also  that  it  is  excuedlDgl;  doubtful  whetl 
it  would  bo  safe  to  follow  Mai.  HoweU'a  plan  by  changing  tho  line  of  dam  and  t 
to  some  point  above  the  site  cliDsen  by  bim,  say  at  the  head  of  Cottonwood  Bayon,  I 
thoiigh  it  would  he  possible  to  gain  a  low-wat«r  depth  of  6  feet  at  Jeffereon  by  ope** 
ing  Cottonwood  Bayou  and  building  n  dam  across  the  lake  and  a  levee  aloD)!  tU  j 
lower  side  of  Cottonwood  Bayou  to  Ked  River,  it  would  not  be  possible  to  »ay  hD*'  ' 
long  the  improveiunnt  would  last.     Moreover,  the  farther  up  RedT River  the  eutwio' 
to  Cypress  Bayou  and  the  lakes  is  made,  the  greater  the  difficnlty  in  luaintainiDg  ^ 


deep-water  couueotion  by  way  of  Red  River  to  Shreveport. 

From  the  rate  at  which  the  low-water  line  has  fallen  at  Cottonwood  Bajoo  (in" 
1871,  it  seems  probable  tbiit  it  may  fall  quite  as  much  in  the  next  twenty 'y^>"> '' 
that  if  a  dam  were  built  and  the  route  ojienpd  thrimgh  Cottonwood  Bavou  to  t*" 
lakes,  the  navigable  depth  to  JetlorHon  would  by  tliat  time  have  reached  tne  limit™ 

The  matter  is  one  of  grave  importance  and  should  not  be  decided  without  Airtktf 
lovestigatinn.  Gauges  should  be  set  up  at  frequent  intervals  through  the  raftp**" 
tiouof  Red  River  to  get  the  actual  low-watersurface,  and  the  lines  along  Cuttonwix^ 
Bayou  and  those  just  above  should  be  examined,  together  with  boring  at  the  ptob*^ 
blu sites  for  thedainand  levee,  and  in  the  meantime  themapsshouldbefini^edu^ 
all  the  iuformation  obtained  by  the  levels  plotted,  with'  profiles  «id  sectioos.  A* 
the  full  amount  of  the  estimate  was  not  granted,  I  recommend  the  sum  of  ^,600  (C 
ooutiuue  the  examination.     It  may  bo  stated  that  Mi^.  Howell  eant«inpUted  a  dil^ 
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K>d  height  with  a  spill  way  about  9  feet  lower,  while  for  the  route  through 
ood  Bayou  it  would  not  be  absolutely  necessary  t-o  raise  the  dam  above  a 
age  (except  for  the  benefit  of  Red  River),  but  only  to  build  the  levee  to  full 
It  is  also  probable  that  Cottonwood  Bayou  could  be  opcueil  t-o  the  same 
as  Upper  Cypress  Bayou  at  much  less  cost  thau  the  cut  proposed  by  M^j. 

Both  lines  are  indicated  on  the  outline  map  herewith. 
>f  the  water  retained  bv  the  dam  and  levee  would  return  to  Red  River  when 
r  should  fall  below  the  neight  corresponding  to  the  crest  of  the  dam,  the 
'ough  Cottonwood  Bayou  should  keep  itself  free  and  should  not  be  regarded 
uriouB  outlet,  such  as  are.tliose  above  which  are  to  be  oIosimI,  and  therefore  not 
to  the  principles  laid  down  for  the  improvement  of  Red  River.  Cottonwood 
ould  be  closed  as  effectually  by  the  dam  and  levee  aa  by  a  dam  across  its 
nd  the  plan  of  giving  a  navigable  depth  of  6  feet  to  Jefferson  may  be  re- 
B  in  effect  the  construction  of  agreatreservoir  to  hold  flood  waters,  somewhat 

plan  of  those  advocated  for  the  Upper  Mississippi  River, 
ry.  respectfully,  your  obedient  servant, 

J.  H.  WiLLARD, 

Capi,,  CorpB  of  Engineen, 
}en.  Thomas  L.  Caset, 
Ckirf  of  Engineer$,  U.  8.  A, 

g  to  an  error  in  elevations,  etc.,  npon  the  hydrograpli  sent  with 
»rt  of  Febmary  6, 1892,  a  corrected  copy  is  submitted  herewith, 
quest  that  it  be  reprinted  in  the  Annual  Beport. 
J  the  report  of  February  6,  all  the  maps  have  been  finished  except 
vering  the  city  of  Jefferson,  the  index  map,  and  the  title  sheet. 
*emain  to  be  plotted  the  profiles  and  sections  and  the  discharge 
einents.  If  a  new  appropriation  should  be  made,  it  is  proposed 
nd  it  in  developing  the  high- water  route  from  Red  River  through 
(rood  Bayou,  and  to  make  borings  and  sections  along  the  proba- 
s  for  levees,  dams,  or  locks  and  dams.  Tlie  flood  of  1892  was  so 
^eater  in  Red  River  above  Shreveport  than  any  other,  so  far  as 
Ti,  that  it  will  be  important  to  connect  as  many  high-water  marks 
ible  with  i>ermanent  benches  already  estabUshed  by  this  survey 
it  of  Red  River  to  fix  the  heights  of  any  works  of  construction 
vy  be  found  practicable;  and  also  to  determine  as  far  as  possible 
-water  limit  at  Jefferson  and  at  the  mouth  of  Cottonwood  Bayou, 
his  work  can  be  done  to  best  advantage  in  low  water,  and,  if  jws- 
lien  cold  weather  reduces  the  danger  of  sickness.  The  estimate 
K)  for  completing  the  survey  is  renewed. 

Money  statement. 

)91,  balance  unexpended $102.01 

1S92,  amount  expended  during  fiscal  year 96.00 

S92,  balance  unexpended 6.01 

892,  outstanding  liabilities 4.98 

^,  balance  available 1.03 

appropr J  ated  by  act  approved  July  13, 1892 2, 000. 00 

available  for  fiscal  year  ending  June  30,  1893 2, 001. 03 


it  (estimated)  required  for  completion  of  existing  project 500. 00 

itthatcan  be  profitably  expended  in  (iBcal  year  ending  June  30, 1894  600. 00 

tted  in  compliance  with  recxuireineuts  of  sections  2  of  river  and 
)or  acts  of  1866  and  1867. 


I 


APPENDIX  W, 


IMPROVEMENT  OP  ARKANSAS  RIVER  AND  OF  CERTAIN  RIVERS  IN  AR- 
KANSAS AND  MISSOURI. 


BEPORT  OF  CAPTAIN  H.  8.  TABER,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHAKaE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1S9S,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Removing  obstrnotions    in  Arkansas 

River. 

2.  Arkansas  River. 

3.  Fonrehe  Le  Fevre  River,  Arkansas. 

4.  Petit  Jean  River,  Arkansas. 

5.  White  River,  Arkansas. 

6.  Cache  River,  Arkansas. 


7.  Little  Red  River,  Arkansas. 

8.  Black  River,  Arkansas  and  Missouri* 

9.  Black  River,  Missouri. 

10.  St.  l^Yancis  River,  Arkansas. 

11.  St.  Francis  River,  Missouri. 

12.  Little  River,  Missouri. 


EXAMINATION  AND  SURVEY. 


13.  Clarendon  and  the  Lower  White  River,  Arkansas. 


United  States  ENaiNEER  Office, 

Little  Rocky  Ark.y  July  1,  1892. 

General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
fbrthe  fiscal  year  ending  June  30, 1892,  upon  tlie  works  under  my  charge. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

•   II.  S.  Taber, 
Captain  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 


Wi. 


REMOVING  OBSTRUCTIONS  IN  ARKANSAS  RIVER. 

As  the  first  expenditure  of  money  on  this  river  was  made  as  early  as 
1833,  it  is  not  an  easy  matter  to  determine  what  was  the  original  condi- 
tion of  the  navigable  portion  of  this  stream,  but  from  the  delta-like 
character  of  its  lower  portion  and  the  tendencies  now  manifest  in  it« 
apper  reaches^  it  may  be  inferred  upon  very  substantial  grounds  that 
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shifting  saiulhars,  luimeroiisilrift  llill^s,  and  tlunL't-rtmssnayadiaraiitaJ 
ized  tlie  tibHtat!l<u4  to  iiiivi^ittioii  in  thi;  lowt^r  rQitcliPn,  hjkI  gmv«I  4^| 
rock  sLoala,  witti  a  few  aiiags  antl  tnauy  uvnrlianging  ti'et'i^,  oiiiif)|itiii^^| 
tbosti  of  the  upper  rea«hea.  The  rentrcls  nf  ttiis  oftico  iiidioate  tloH 
except  at  n  few  places,  audi  a^  Pine  Blntf,  Arlc.,  and  I''ort  Sudtb,  Anl 
the  general  plau  of  iinproveiiieiit  lias  euaiiiHted  of  flagging  opeTatioi^| 
wLicli  include  cutting  overlian^ng  txvt-.H  atid  iii  biijlcling  wing  daiu9 
to  imiirove  the  shoals,  the  idea  lit^ing  to  afford  U'Dipnrary  relief  to  n^^l 
gfttioii  until  complete  surveys  should  reuder  it  possible  to  project  a  pfuH 
fin*  the  radical  aud  iieimaneiit  improvement  of  the  navigable  porti^^| 
tiie  entire  river.  Foi  the  exceptions  noted  attention  is  rei^pe«tAJ^| 
invited  to  reports  upon  these  special  eases.  The  appropriations  I4H 
been  made  sometimes  for  the  entire  navigable  reacb  and  sometimeMU 
certain  sections.  The  grand  total  of  all  these  appropiiationii  np  fll 
.Time  30, 1891,  amount  to  $485,251.37.  Of  this  there  had  been  expemlejfl 
up  to  June  30, 181H),  $391,288.<>7,  exclusive  of  certain  sums  aggregating 
over  $100,000  thatwere  appi'oprialedwitlitlie  Mississippi  and  Missoi^l 
rivers,  so  us  nuf  rea*Uly  to  be  tiettnnined.  fl 

The  most  permanent  result  of  all  Uiis  expenditure  cousists  in  a  seritfl 
of  niapa  made  by  S.T.  AbertiVom  a  survey  of  the  river  irom  FnrtOflm 
sou,  Ind.  T.,  to  Big  Rock,  Ark.,  3  miles  above  Little  Rock,  Ark., in ^M 
year  1870,  and  also  uuotJier  aeries  of  maps  ii^m  Wichita,  Kami,,  ifl 
Fort  Gibsfin,  Ind.  T,.  from  a  survey  in  1884.  From  the  nature  of  tiflH 
case  the  balance  of  tiie  witrk  has  been  eat^h  year  a  repetitioD  of  thatwB 
preceding  years.  One  iron-hulled  snag  boat  and  one  lightdajfl 
wooden  snag  Iniat,  with  all  the  appliances  necessary  for  snagging  optnM 
tions  were  tie  visible  signs  of  the  balance,  while  the  gratitude  of  titalS 
interested  in  tlie  navigation  of  the  river  for  a  navigation  rendered  yi'Wly^ 
less  and  less  dangerous  by  the  operations  of  these  two  boat«  is  the  00);  1 
'  evidence  existing,  !ind  the  only  evidence  to  be  expected,  of  workthrt  1 
must  be  done  in  a  stream  like  this,  until  by  some  system  of  permaiienct 
caving  banks  no  longer  exist  and  the  annual  quota  of  snags  is  uo  longer 
furnished. 

Themost  economical  management  of  snag  boats  requires  not  less  than 
435,000  annually  to  give  absolutely  indispensable  aid  to  navigation,!    ■ 
navigation  in  which  a  vast  amount  of  commerce  ia  vitally  interestai  1 
During  the  fiscal  year  ending  June  30, 1S92,  $10,327  was  expended  iB  I 
removing  787  snags,  cutting  544  overhanging  ti-ees,  and  destroyingfoM  I 
driftpiles,  and  in  thecareandrunningexpeuseaof  the  United  Stateasnftg  I 
boat  Wichita.    The  season's  operations  extended  from  July  1  toOcto- 
ber  24j  IS91.    A  portion  of  this  time  the  river  was  too  Mgb  for  effieotiTe 
enagging  opevatiouH.    For  the  flrsttime  in  theliistoryoi'  soaggingop- 
6rati<ins  on  the  Arkansas  Elver,  the  most  dangerous  enaga  in  the  lo*' 
Wiitpr  clianucl  I  let  ween  Webbers  Falls,  Indian  Teiritory,  and  themo^^* 
of  Ihi'  liii'i  \v<^;  I'  removed  by  a  boat  tliat  could  get  at  them,  draw^^ 
li',«s  iviitci- tli:iii  the  pai'Icots.     It  is  flio  beginning  of  systematic  si>^i 

ii'ii-.     :■'..'" ■  I  ii  .i.i  ..■  ;ir,  ;■..!■  which  this  ofHee  has  labaT^ 

I'''  ■     "T  theriveraredelighteil  \*''t 

the  i(wi]|i--,  'I'lie  iiiilv  <li;i«hHi-k  to  tlif  perfect  triumph  of  a  ste^", 
policy  of  opiTjitiiiTis  only  ;it  ur  near  low  water  lay  in  the  extreiD^^ 
small  NiKC  ni  the  appiopriation.  As  stated  in  my  last  annual  repor"^^ 
on  or  about  the  opening  of  the  fiscal  year  beginning  Jnly  1, 1892,  j^ 
sum  of  $70,000  could  be  in  hand  and  an  effective  clearance  of  the  -^Ji 
kansas  Kiver  could  be  secure*!,  this  would  render  it  possible  with  "* 
advance  in  the  permanent  improvements  to  maintain  the  channel  &^ 
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rom  snagB  by  taking  the  two  snag  boats  a»  towboats  on  the  perma- 
tent  improvements  and  using  them  for  snagging  operations  such  few 
irnes  as  might  be  necessary. 

Farther,  the  time  has  come  in  the  progress  of  improvements  on  this 
iver  when  it  is  my  duty  to  recommend  that,  if  possible,  the  money  for 
^SS^S  ^  appropriated  onder  the  same  head  as  that  for  the  pernia- 
BDt  improvement  of  the  river,  as  it  will  save  in  engineering  and  otiice 
npenses,  as  now  two  separate  sets  of  papers  have  to  be  kept,  whereas 
ily  one  set  of  papers  need  be  kept,  and  yet  so  mach  money  might 
vrays  be  used  for  snagging  operations,  thepax>ers  showing  all  the  time 
actly  to  what  purpose  moneys  were  applied.  This  would  practically 
crease  the  plant  available  for  both  works,  and  will  be  a  matter  of  econ- 
ly  in  many  ways.  The  goal  that  has  been  so  long  sought  in  refer- 
ice  to  the  opening  of  the  Arkansas  Biver  is  rapidly  being  neared.  It 
ks  taken  persistent  effort  and  strict  adherence  to  a  systematic  plan  in 
e  face  of  much  adverse  criticism;  but  two  years  more  of  the  same 
3rk  will  show  that  even  with  small  appropriations,  if  there  is  an  eco- 
imicsd  following  of  carefully  devised  plan,  a  river  very  thickly  popu- 
ted  with  snags  may  be  eventually  opened. 

dmmerce. — For  information  upon  this  point  see  report  for  "  improv- 
g  Arkansas  Biver,  Arkansas." 

Money  statement 

olyl,  1891.  balance  unexpended $12,344.46 

one  30,  ISO^,  amount  exj>ended  during  fiscal  year 10, 327. 00 

olyl,  1892,  balance  unexpended 2,017.46 

«lyl,1892,  outatanding liabilitiea 1.25 

^1,1892,  balance  available 2,016.21 

Qoont  appropriated  by  act  approved  July  13,  1892 20,000.00 

"tonnt  available  for  fiscal  year  ending  June  30,  1893 22, 016. 21 


^ount  (estimated)  required  for  completion  of  ex  iHtiiigprojtu;  t,  annually    35,  (KK).  (X) 
^onnt  that  can  be  profitably  expended  in  fiscal  year  endiuK  J  un(^  30, 1894    70, 000. 00 
submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
liarbor  acta  of  1866  and  1867. 


Expense  acoounU 

MoU $6,90^1.95 

Xeral  supplies «(*>().  84 

^sistence  supplies 1,707.97 

ciaber 15.92 

*1 552.30 

kveling  exjienses 30. 70 

knaportation 18.90 

It 80.00 

btionery ..--. 57. 23 

^icine 86.66 

Total 10,315.47 

■wved  in  United  States  Treasury  for  freight  charges 1 1. 53 

Grand  total 10,327.00 


\ 
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IMPROVEMENT  OF  AEKAXSAS  KIVEH. 

Wurk  liming  the  pa.st  season  hiia  Ifceu  caiTi«d  ou  nnder  Ihrc*  dlO 
cut  uctM  of  0<)ngress. 

By  act  iipjiroved  August  5j  1S8C,  $T5jtH>0  was  appropriated  luulur  li 
bead,  it.s  distributiou  being  indicated  in  tlie  Ibllowiog  words  and  I 
nres: 

Luprovin);  th<^  Arkansas  River,  ArknnsM ;  Coutlauiiiz  inipravemont,  Bcoordiw 
tltu  ptaus  uud  rerummendatJDDs  iti  Apiieudix  V  13,  Ex.  Uqc,  No.  1.  Furtj-ninUiu 
gress  of  which  there  laxjxt  be  »xiiuu<led  ^.000  at  Pine  BlufT;  tl3,000  at  Furt  Mat 
uid  410,000  at  DnriliiDelle,  or  hu  diuuU  thereof  iinileTtbusu  EoiDs.reaxiectJvaly,  it  T 
be  ncCBMary  nt  these  poiiils. 

All  of  this  money,  exempt  a  small  sum  ont  of  the  910,(l<KI  for 
nelle,  having  been  expended  prior  to  June  30,  1S90,  it  is  only 
to  summarize  the  project  for  Dardaiiello,  as  follows:  At  Uardaoli 
the  $10,(H)U  ie  to  bo  expended  in  erecting  »  permeahlu  lUko  aliove  H 
opposite  the  town,  io  such  a  position  as  to  remove  the  sand  bar  otnT 
front  of  the  wharves. 

By  act  which  became  a  law  Aagiuit  11, 1888,  $150,00U  wvui  appnn 
ated  under  this  head,  its  distribution  being  indicatt'd  in  the  foUan 
words  and  figures: 

ImpToviug  Arkansna  River, ArkuuBos :  Continuitig iaiprov(>meut, «130,000: 
That  nothing  herein  oontuiaad  shall  aiithnrtze  thu  S^cruliir;  of  Wnr  to  tsavn  a\ 
project  of  improvement  of  said  river  iw  set  fbfth  in  the  report  uf  tbe  Board  ft, 
ginpers  on  improvenjeat  of  Arkausue  Biver,  from  Witchitu,  Kani'..tuit«B«it(h.i* 
Sew  York  City,  March  16,  1S88,  and  contained  in  House  Ex.  Don.  No.  3S4,  RM 
CongteaB,  lint  soBSiOn:  I'mi^i'Ud,  That  the  SeoTetikry  of  War  shall  expand  tht 
propriation  nnder  this  head  with  reference  to  the  final  improvement  of  tlua  lifMi 
ooDteniplntort  iu  the  Report  of  the  Chief  nf  Ensincern  for  the  year  ending  JaM' 
1IS<B,  and  aa  aiitburiiml  in  the  act  for  Ilia  improvement  of  rivrrs  and  harbon,) 
proTiMl  Auciist.  5,  lS8fJ,  aud  in  Hnuse  Ex.  Dim.  No.  90,  Fnrty-nintli  CoDgr«i,  * 
soaaion,  saiil  mutbods  to  be  applied  as  the  Secretary  of  War  ma;  direct  utsiiah  pot 
betwei-n  Wichita,  Kans.,  auil  thu  navigable  mouth  of  tbe  Arkansas  liiver  at  itajn 
tlon  with  the  SllHsisaipp!  River,  na  he  inny  deem  for  tbe  beat  intt>rusbi  of  camDlH 
Anil  all  moneys  now  t^  the  oredit  nf  different  iiections  of  the  Arkansas  River,  <t6 


than  the  appropriations  for  the  operating  of  the  anag  boats,  sb;ill  baa^itilablsl 
iiuder  this  head :  and  iu  future  the  eLi;^:iueor  in  charge  of  this  work  and  the  Smk 
of  War  shull  make  report  upon  tbe  iirofuresa  and  needs  of  this  work  iiudel  this 


iiuder  this  head :  and  iu  future  the  eLi;^:iueor  in  charge  of  this  work  and  the 
of  War  shall  make  report  upon  tbe  iirofuress  and  needs  of  this  work  iiudel 
instead  of  reporting  upon  disconnected  projects  as  lieretofore.     NotbiuK  faetein 


>r  all  fuiuia  provioiislj-  niiproprinted  for  use  at  Fort  Smith,  DardanefLe"]  in°Piii«  BW 
Beach,  or  from  exin'iidiiig  not  t-xoeediiig  $8,000  us  a  contiogent  fnnd  for  eipeDdim* 
inPiiielHiifl-      * 

By  afit  approved  SeiJtcmber  19,  ISttl),  $180,000  were  appropriated,  itI 
distribution  being  indicated  as  follows: 

,  AtkaiiSiu:  Coutinoiug  improvement  from  WUUI^ 

The  approved  projects  for  the  expenditure  of  this  sum  may  be  anW* 
marized  as  follons: 

At  Van  Baren  the  $4,000  to  be  expended  in  erecting  a  permeaWB 
dike  at  a  suitable  point  a  little  above  the  tiown  and  upon  tbe  oppositt 
Bide  of  the  river,  t^i  contract  the  channel  and  prevent  it  from  leavinf 
the  city  wharves.  From  Fort  Gibson,  lud.  T.,  to  the  month  of  tMi 
river,  tbe  balance  to  be  expended  in  the  erection  of  permeable  dik*' 
and  in  one  instance  by  rock  excavation  at  the  worst  placef,  or  tW' 
places  at  which  serious  interference  with  the  largest  amount  of  M* 
mei'ce  occurs,  so  far  as  tbe  amount  of  the  appropriation  will  pwoitt^ 
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Irtokiiijr  toward  the  permanent  improvement  of  tlie  river,  to  give  a 
channel  at  least  6  feet  d<»ep  and  200  fe(»t  wide  from  Little  U<K'k  to  the. 
mouth  of  the  river,  via  White  Kiver  Cut-oft',  as  jirovided  under  the  act 
of  August  5, 1880,  and  an  all -year-round  d(»pth  of  water  of  at  least  2  feet 
from  Little  B(K*k,  Ark.,  to  Fort  Gibson,  lud.  T.,  under  all  aet«,  the 
Brork  to  be  carried  on  by  hired  labor  and  tlie  pureluise  of  material  iu 
>l)eii  market,  as  this  is  believed  to  be  the  most  eeonomical  and  ad- 
raiitageous  to  the  Government.  Before  operations  were  begun  at 
3ardanelle,  a  bad  bar  had  tbrmed  along  the  town  front,  cutting  oif  all 
approach  to  either  wharf  at  low  water  or  at  medium  stage.  From  Fort 
[jibsim  to  the  moutli  of  the  river,  the  river  consists  of  alternating  bars 
ind  caving  banks,  with  crossings  more  or  less  troublesonu*  at  low 
ivater,  a  few  of  the  latter  operating  to  ell'ectually  close  the  river  to 
lavigation  at  extreme  low  water  for  even  boats  drawing  but  2  feet  of 
«rater.  In  all  eases  of  this  kind  the  crossings  occur  at  i)oints  at  which, 
while  the  river  is  falling  from  a  10-foot  stage  to  extreme  low  water,  its 
water  is  so  widely  spread  that  it  develops  no  channel  at  any  i)oint. 

Seven  years  of  careful  study  of  this  riv(^r,  combined  with  the  testi- 
mony of  the  navigators  of  the  liver,  all  point  to  this  fact,  that  the 
crcHwings  are  deep  or  shallow  in  i^roportion  as  the  wate4'  is  narrow  or 
Inroad  at  or  above  the  .crossing,  and  that  a  very  slight  (contraction,  such 
w  that  produced  by  a  ft^w  logs,  tre(»  tops,  and  sometimes  clay  lumps, 
just  Rufticient  to  give  defining  power  to  the  current,  will  convert  a  bad 
*iroHsing  into  a  good  one. 

First  in  order  of  apiu'opriations  and  projects,  works  at  Dardanelle 
Wd  Vail  Buren  shimld  be  reported  upon. 

Except  visits  of  inspection,  no  work  has  been  done  at  either  place. 
Last  report  showed  satisfactory  progrc^ss  at  Dardanelle;  no  heavy  rise 
occurred  until  late  in  the  present  fiscal  year  that  would  cause  any 
uiarked  changes,  and  June  .'50,  1S02,  finds  tlie  water  still  too  high  t<» 
^'\mt  progress  or  probable  future  operations.  From  jin'scnt  indica- 
tions it  w<mld  seem  advisable  to  s]M'nd  th«»  small  balance  strength- 
^uin^j  the  works  at  that  point,  and  coni])lete  tlie  inii)rovem<'nt  of  this 
f^adi,  under  proper  iwojects,  part  and  i)arcel  of  the  works  of  general 
"uprovement.  The  same  may  he  sa it!  in  refen*nce  t4)si)ecial  works  at  Van 
Buren.  With  the  excei)tion  of  i)lant  that  might  be  sold  to  the  g<'n«'ral 
iniprovement  works,  there  are  no  funds  available  for  this  special  work, 
^ud  (hiring  the  coming  fiscal  year  i)ro])er  st**i)s  will  be  taken  to  merge 
tliisiu  the  general  work  and  make  no  tint  her  sixjcial  report.  There  is 
^0 doubt  that  the  dike  aln^ady  Imilt  will  nee<l  extending  some  100  feet 
^rniore.  Such  exti^nsion  will  not  till  u])  the<-hannel  iu  the  draw  if  the 
present  results  form  any  guide.  The  problem  here  is  a  very  nice  one, 
^^Msnnu'h  as  there  is  danger  of  throwing  a  bar  iimler  th(»  drawspaii  of 
^»o  hridge  in  the  atteni})t  to  throw  the  channel  against  the  wharf.  The 
dike  will  be  extended  during  the  comin*;  season  uiuh'r  projjcr  aiithor- 
Rv  as  a  part  of  the  general  ])lan  for  the  improvement  ot  the  river. 
^Ws  brings  this  report  to  the  improvement  of  the  Arkansas  Uiver  as  a 
^bole. 

Before  entering  upon  this  reijort  attention  is  !)rielly  invited  to  the 
fe('t  that  the  work  covers  at  least  710  miles  of  rivt'i,  and  there  1ms 
l^een  ^3;50,0(M)  wherewith  to  work,  where  siM)O,O()0  was  aski'd  for;  or,  to 
|)nt  it  in  an<>ther  wa\",  the  engineer  is  expected  to  enter  iii)oii  tlu*  im- 
>fOvement  of  the  river  wi til  about  $t70  jkm*  mile,  when  the  least  esti- 
'late  callstbrover  AI4,t)00  per  mile.  Facing  these  conditions,  (»\ideiitly 
bout  the  only  thing  to  be  (hme  is  to  sehM't  the  places  that  atb^ct  the 
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greateHt  aiuouiit  of  commerce  and  improve  tliem  as  far  as  the  amoac 
appropriated  will  i)eriJiit. 

Acting:  upon  this  plan,  during  the  fiscal  year  ending  June  ^,  18^: 
tll9,(>3(K05  have  been  exi>ende(l,  viz:  Two  dikes  400  feet  long,  4  fe^ 
alwve  low  wat<?r,  with  foot  mattress  60  teet  wide,  constructed  of  alto 
nat-e  layers  of  stone  and  brush,  were  completed  at  a  iM)int30  miles  abov 
Fort  Smith,  Ark. 

The  work  at  Moc^res  Rocks,  about  30  miles  below  Fort  Smith,  cod 
sisted  orifjinally  of  the  cutting  of  a  channel  75  feet  by  425  feet,  with  a 
depth  of  2  feet  below  low-water  mark,  through  a  rock  reef,  reqoiru/^ 
the  excavation  of  1,997  cubic  yards  of  ro(!k. 

During  the  fiscal  year  ending  "June  30, 1893,  920  cubic  yards  of  rock 
have  been  excavated,  which,  with  270  cubic  yards  excavated  during  the 
fiscal  year  ending  June  30,  1891,  m^kes  a  total  of  1,196  cubic  yards  ex- 
cavated t4)  date,  and  leaves  801  cubic  yards  yet  to  be  excavated  to  com- 
I)lete  the  work. 

High  water  retarded  the  work  at  different  thnes  and  cold  weather  sus- 
pended the  work  in  October,  1891,  High  water  and  cold  weather  have 
l)revented  resumption  of  work  since.  During  recent  high  water  the 
cofferdam  at  this  point  was  fioated  out,  but  most  of  the  material  was 
secured. 

At  Big  K^>ck  stone  quarry,  3  miles  above  Little  Rock,  8,376  cubic 
yanls  of  rock  have  been  quarried,  and  of  this  amount  6,754  cubic  yards 
have  been  barged  to  IMne  Bluff. 

At  Pine  Bluff  two  additional  dikes,  Nos.6  and  6,  were  built,  each  150 
feet  h)ng  and  17  feet  above  low- water  mark. 

Dikes  Ao,  A,  and  No.  2  received  much  needed  repairs,  and  Dikes  S 
and  4  were  rei>aired.  No.  4  made  a  permanent  rock  dike,  and  No.  3  ad- 
vanced towards  com]»letion  in  like  manner. 

l^^arly  in  October,  1891,  tlie  work  below  Mallorys  Ditch,  below  Pinfl 
Bluff,  according  to  project  ai)proved  August  25,  1891,  was  commenced- 
This  work  consisted  ot'  weaving  a  continuous  mattress  125  feet  to  150 
feet  wi<le  from  MaUorys  Ditch  to  a  point  1  mile  below,  laid  from  loi^- 
water  line  along  the  bank  to  the  bottom  of  the  river,  and  securely 
weijrht(»d  down  with  rock,  and  the  bank  graded  to  a  10-foot  stage  and 
ripra[)ped  with  rock  to  a  d(^])th  of  1  foot.  This  work  was  completed 
April  1,  1S92.  The  riprapping,  however,  was  carried  down  to  within 
7(K>  feet  of  the  end  of  the  mattress  only. 

Over  4,(MM)  cjubic  yards  ot  rock  have  been  barged  from  Big  Rock 
(luarry,  near  Little  Ko<'k,  and  stored  on  the  high  bank  at  PineBluft 
to  be  used  in  further  ini])rov(Mnents  at  that  point.  During  October, 
ISfH,  s])ecial  surveys  were  ma<le  at  and  in  the  vicinity  of  Pine  Bluft 
and  in  December  and  January  tlie  same  was  done  at  Fort  Smith  and 
at  Little  Kock,  and  velocity  observations  were  taken  at  Fort  Smith  and 
Little  Bock  <luring  the  extreme  high  water  of  May,  1892,  to  determine 
the  v«»lo<*ity  discharge. 

In  a(l<lition  to  the  abov(^  work,  10  barges,  00  feet  by  20  feet,  1  pil^ 
driver  barge,  6  fe«'t  by  liO  feet,  thoroughly  equix)ped  as  a  water  pile- 
drivcT,  and  1  quarter-boat,  90  feet  by  20  feet,  have  been  built,  besides 
various  additions  made  to  the  machinery  of  the  plant;  and  the  dikes 
above  Baring  Cioss  i>ri<lge  at  Little  lloi'k  have  been  in  part  repaired. 
The  un|>rcce(lcnted  high  water  of  the  past  year  has  gi^esitly  impeded 
the  work  along  the  entire  line.  As  to  the  results  of  the  work,  notliiDtf 
but  a  condensed  summary  of  them  can  be  given  within  the  limits  « 
this  report. 
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The  work  at  Moorcjs  Rocks  will  be  completed  within  the  estimate, 
^twithstaiidiiig  the  iuterruption. 

The  dikes  that  were  erected  above  Fort  Smith  have  given  results  that 
ere  spoken  of  by  the  Division  Engin(»er  as  being  satisfactory.  It  is 
K)  soon  to  make  any  report  upon  those  erected  .'30  nuhjs  above.  It  Avill 
e  necesssiry  to  erect  2  more  dikes  above  the  l^aring  Cross  Bridge  at 
little  Kock,  in  order  to  keep  the  channel  thr<mgh  the  draw  of  the 
bridge. 

The  contraction  works  below  the  Little  l^»ck  and  Fort  Smith  Rail- 
way Bridge  at  Little  Kock,  erected  in  former  years,  have  stocnl  long 
mough  to  have  something  of  a  history,  and  there  is  snbmitte<l  Jiere- 
sritfci  a  tracing  which  shows  the  cross  sections  of  the  channel  during 
the  various  yenrs  therein  noted. 

This  sets  forth  facts  to  the  eye,  rendering  an  elaborate  memoir  un- 
necessjiiy.  The  same  may  be  said  of  the  tra<'ing,  which  shows  the  same 
conditions  just  alK)ve  Fort  Smith.  The  appropriation  being  small,  com- 
plete results  can  not  be  attained  or  exi»ected  anywhen*.  Where  the 
works  have  come  anywhere  near  the  innnber  rcMpiired  in  the  complete 
plant  there  are  indi<'ations  that  the  t^>tal  number  of  works,  including 
tbe  (likes  and  revetment  work,  will  ]>rodnce  the  results  desired.  The 
dangerous  and  troublesome  bend,  extruding  from  above  the  town  of 
Pine  Bluff  to  one  mile  below  Mallorys  Ditth,  has  enough  works  in  it 
^iow  to  hold  the  river  in  check  in  the  entire  bend.  The  nnle  of  revet- 
ment work  over  the  portion  where  there*  was  no  ([ui<'ksand  has  been 
8ucce,ssful  for  the  entire  mile  without  a  break,  and  this  un<ler  the  test 
oftbe  highest  water  known  since  l.S4k  Krom  the  upi)(»r  end  of  this 
wvetuient  to  the  u]>per  end  of  the  town  of  Piiu^  IJJutf,  which  no  longer 
enters  now  a^?  a  factor  in  the  imjuovement,  a  layer  of  qui(^ksand  under- 
Kesthe  bank.  The  dikes  erected  along  this  front  are  rapidly  nearing 
<^ouipletion,  as  originally  <'oiitemplated,  and  during  this  extraordinary 
'i^ehave  also  prevented  any  mark<Ml  inr<»a(ls  on  the  part  of  th<»  river. 
And  it  now  would  seem  that  wiicn  they  arc  all  unnle  solid,  whirh  can 
^<lone  at  a  slight  ex})ensr,  as  (•ontciMi)]:itcd  in  existing  projects,  this 
l^'nd  will  be  c(mi])lete<l  and  will  v<'ry  niat<'i'i;illy  aid  the  works  located 
Some  3  miles  bolow. 

As  to  the  work  propostMl,  it  may  be  snid  tliat  this  is  already  a  matter 
**** printed  re^iord,  based  uj)on  regular  jdans  and  rstimates,  wliich  are 
'^WiJplriuented  for  each  rea<*h  of  the  river  by  special  jirojccis  i>rcp:ired 
^ndi*r  sj>e<*ial  surveys  prior  to  entering  upon  the  work.  The  [jolicy 
pursued  now  is  to  fix  uiK)n  points  or  reaches  that  can  ]»robablv  be  en- 
arely  comjileted  with  the  amount  appropiiated,  and  tinish  them,  rather 
than  do  a  little  work  here  an<l  there,  which  shall  form  at  best  only  a 
part  of  the  work  that  siioulcl  be  done  at  these  points. 

As  a  matter  of  plain  <luty  it  must  be  statetl  that  i»rom])t  results  are 
^ot  to  be  expected  with  o!iIv  '<ir»o.O(M)  or  "^IsojMio  for  two  vears'  work, 
^licii  J*1,00(),0(M>  could  be  ju'ofitably  expiMuled  in  that  time.  Tiie  engi- 
^**er  in  this  wav  spends  more  tinn*  in  th*'  vain  elVort  trvinii"  to  make 
wth  ends  meet  than  in  actual  <Migincering  study  oL(leveh»j)nient  of  th<i 
^orks.  Fully  >«100,0(H>  ouglit  to  l>e  e\i)eiided  in  tlie  idant  at  luice. 
Here  are  not  l)arges,  i)ile  drivers,  and  steamboats  enougli  to  dt)  eco- 
nomical work.  Again,  material  and  hibor  is  advancing  very  rajuilly  in 
prirc,  and  it  will  cost  one-third  more  tt>  do  the  \Nork  (Ui  this  account. 
!f  anything  like  economical  rt'sults  an»  ex]»ect4'd,  at  least  sl,(MM),00() 
liould  be  available  for  the  tiscal  year  <'nding  »lune  .'*»(),  ISIM,  and  it  will 
eqoiro  <j3,472,47y  to  complete  the  improvement  in  accord  with  the 
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original  plan.    Tliis  is  not  a  fancy  estimate,  but  close  calculation,  bom 
out  by  eight  years  of  unremitting  lalK)r. 

In  conne<-tion  with  this  river  I  must  again  respectfully  invite  atteiL^ 
tion  to  the  Avonderful  development  of  this  State  and  the  natural  teirr 

deney  of  all  this  to  make  Little  li<M*k  a  great  commercial  center.    A 

the  statistics  conneetc<l  with  my  reports  bear  uiK)n  this  more  or  le^:-^ 
As  one  rearh  of  the  river  undei*  consideration  has  Little  Sock  at  i — i 
head,  the  great  importance  of  these  works  becomes  more  apparent.  _ 
careful  study  of  statistics  for  six  years  convinces  me  that  the  State  ^ 
Ai'kansas  will,  ere  long,  rise  many  ftl^s  in  the  rank  of  the  States,  a^ri 
public  imi>rovements  will  return  manifold  their  costs  in  material  betc^e 
fit  to  the  entire  State. 

Tlu»  amount  stilted  above  as  being  requin^d  to  complete  the  impro^v^e- 
ment  only  refers  to  the  reach  from  Fort  Gibson  to  the  mouth.    If  tilie 
improvemt^ut  is  to  be  extended  from  Arkansas  City,  Kans.,  to  the  moxif/i 
of  the  river,  there  .must  be  added  for  the  reach  from  Arkansas  Citr, 
Kans.,  to  Fort  Gibson,  Ind.  T.,  $1,696,900. 

Commerce. — There  is  practically  nothing  new  in  regard  to  comme/vo 
not  fully  covered  in  my  last  annual  report.  A  great  many  circulars 
were  sent  out,  but  owing  to  the  flo<Hl  excitement,  depi'ession  of  trader  or 
some  reason  not  ckMirly  known,  there  has  not  been  the  united  effort  to 
secure  dat^i,  and  1  don't  think  it  worth  while  to  simply  go  all  thegronnd 
over  again  that  was  covend  last  y(?ar,  as  that  is  all  a  matter  of  prinfced 
record  and  can  be  referred  to. 

Money  Hiaiement 

July  1, 1891,  balance  unexpended $157,100. 

1  )e])OHite(l  to  credit  of  Capt.  H.  8.  Taber,  Cori)8  of  Engineers 

157.101.^  * 
Jnni'  3<),  1S91?,  aiiionnt  expended  during  fiscal  year 119, 630.1 


.Inly  1,  lS!)2,l»:ilau('o  uncxiM'uded 37,470.(5^ 

•July  l,lSl>2,oiitHtaiidiii«,' liabilities 14,228.4  *^ 

July  1,  1SJI2.  baljuico  available 2a,24.2.t-  ^ 

Amount  apiu'oprialcd  by  art  approved  July  l.S,  1802 25O,<)00. 

Aniouut  available  for  iiseal  year  eudiug  June  iV>,  1893 273,242.* 


i 


Auiniint  {e^tinlated)  re<iuirod  for  e(»mpleti«m  of  existin;;  project 3,223,479. 

Auumnt  tbat  ean  be  profit ablv  expended  in  tiHCal  year  ending  June 

:W),  ISJU .* ! 1,000,000. 

Submitted  in  rnui]dianee  with  roquirument-8  of  t^octions  2 of  rivcraud 

bari)or  aets  of  iSGtJ  and  18U7. 


Expennc  account, 

Payroll $68,925.^ 

(Jeneral  supplies 7,2r)9.^ 

Subsistence  8U]>plies 14,0!tt'^ 

Lumber 4,625.  tv 

Fuel 5,SKi.2J 

Traveling  ex})euses [fjl.^ 

Stationery 334.57  . 

Transport  at  ion ri52.35 

Kent 280.0D 

Medirine ?L7l 

JMlinjr  brush  and  i>oles 8,241.91 

Stone 6,060.17 

Kent  of  skilV  and  pump ,..« «  4,00 


APPENDIX  W — ^REPORT  OF  CAPTAIN  TABER.      1681 

$16.50 

?r,  an<l  hatiinier 510. 00 

164.06 

re 40.00 

m .^ 321.85 

116.00 

117,886.44 

LJuitod  States  Treasury  for  freight  charges 1, 046. 74 

credit  of  United  States  Treasury 147. 47 

as  per  letter,  Chief  of  Engineers,  April  11, 1892 550. 00 

total ! 119,630.65 


W3. 

OVEMENT  OP  FOURCHE  LE  FEVRE  RIVER.  ARKANSAS. 

povement  of  this  stream  was  begun  in  1879  under  the  act 
riarcb  3, 1879.  Prior  to  any  improvement  its  channel  was 
l;h  snags,  logs,  and  drifts,  and  heavy  timber  overhung  its 
!veral  bad  shoals  also  impeded  navigation, 
me  30, 1886,  $21,000  had  been  expended  in  removing  the 
t  of  the  obstructions,  though  the  shoals  and  now  and  then 
t  had  washed  in  since  work  was  suspended  in  December, 
offered  serious  obstacles  to  navigation  at  medium  stages  of 

[)l)roved  August  5, 188G,  $5,000  were  appropriated  for  remov- 
oals,  situated  about  4  miles  below  Perry  ville.  At  theclosoof 
ear  ending  June  30, 1888,  this  sum  had  been  expended,  com- 
lanuel  about  500  yards  long,  30  feet  wide,  and  2  feet  deep  at 
rlirough  this  shoal. 

ue  30, 1888,  to  September  19, 1890,  no  appropriations  were 
lis  work. 

pl^roved  September  19, 1890,  $7,500  were  appropriated.  The 
project  for  its  expenditure  provides  for  the  building  and 
)f  a  hand-prox)elled  snag  boat  of  the  A.  B.  Johmon  model  at 
0  exceed  $4,0005  ^^^  ^^  ^®  operated  for  four  months,  if  pos- 
lecessary,  at  or  near  extreme  low  water,  in  removing  ac(Mi- 
structions  in  the  way  of  snags,  logs,  and  drift  piles,  and  also 
and  certain  bowlders  on  Pincy  Slioals  and  $450  to  be  ex- 
naking  a  square  section  through  May  Shoals,  in  the  place  of 
,  reversed  arch,  which  will  not  permit  a  square-bowed  flat- 
is;  and  take  out  a  portion  of  a  rock  at  Red  Ferry,  wliich  lies 
e's  back  and  offers  a  very  narrow  channel  to  steamboats. 
►  provide  for  high  and  medium  stage  navigation,  low-water 
is  out  of  the  question,  excei)t  say  for  26  miles  from  its  mouth 
oals. 

he  fiscal  year  ending  June  30,  1891,  $2,448.70  was  expended 

a  hand-propelled  light-draft  snag  boat  after  the  A.  B,  John- 

This  boat  is  to  be  oi)erated  only  at  or  near  extreme  low 

iring  the  year  no  such  water  occurred.    During  the  month 

IHIU,  the  water  having  reached  a  proper  stJige,  tlie  snjig 

horoughly  equipped  with  crew  and  supplies  and  sent  to  the 

Tatioiis. 

leback  rock  at  Red  Ferry  was  removed  to  the  depth  of  5 

92 100 
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feet  by  taking  out  90  cubic  yortle  of  rock.  Tbe  wiuare  section  tliroi^. 
May  Shoal  was  uoinpleUid  by  tbe  removal  of  3i3  cnbio  yanifl  of  rai 
and  gravel.  Piny  Shoals  was  cleared  of  obHtntctioiirt  by  tho  remoTtd 
of  61  8nag8,-31  logs,  and  50  cubic  yards  of  rock,  cutting  825  overhangin) 
trees  and  deadening  34.  The  total  work  for  the  oeaHon  ronxiMte  of  tti 
removiil  of  1,326  snags  and  stumps,  4  large  drift  pileti,  923  cubic  jirt* 
of  rock  and  gravel,  several  land  slides,  cutting  15,55!)  overlinDdni 
trees  and  deadening  1,185,  tlius  giving  the  riv«r  a  ntglt  and  medliua 
stage  navigation  irom  the  mouth  to  Perryville  Landing,  a  distanut)  rf 
about  30  mile«.  < 

During  tlie  fiscal  year  ending  June  30,  1892,  $3,743.33  was  expended 
for  the  above  work  and  care  of  property  and  records.  Mo-st  carefttl 
attention  was  given  to  the  operations  of  the  boat,  and  I  am  hap|)y 
state  she  has  sustained  the  record  heretofore  made  by  tbia  cum 
snag  boats. 

The  present  appropriation  practically  meets  all  the  demands  ottm- 
merce  upon  the  river.  It  is  probable  that  after  a  while  wlditiimit 
snagging  operations  may  be  required  and  certtuu  improvements  mait 
through  the  shoals,  as  this  valley  settles  up  and  the  increased  c 
merce  warKints  the  same- 
Commerce. — No  new  data  has  been  eecured  in  regard  to  commtftt 
since  last  report,  though  diligent  eftbrta  have  beeu  made  to  do  so. 

Money  itatement. 


Gaft 

iOftvaiUblo l.SSI.ST 


Pttvriill .'. |i3,m»  I 

(i.N.  i.ii  -iM.'!.  •   m.a  I 

Sk'.   .   ■.,.           ,.;■■.- «i7.tf  I 

1  .1                            M.SO| 

li            -       ,             35 »  1 

Mrrlicini''...^!!!-^-..!^'- - r.l."".-^I!'.!."".''"  !'!!  iM  I 

TiaflMMrtntiou laW 

ffl[tff«Bd<m™ 3i.« 

■BoHor m» 

EBserredin  Uulted  StftU>8  Trpitsiirv  fur  freittlit  cliargrg T.ffl 

Total • 3,Jt333 


W4. 

niPIiOVEMEKT  OF  ri^;TIT  JEAN  niVER,  ARKANSAa 

Before  improvement  this  liver  was  obstructed  with  snags, logs, dri^ 
piles,  overhanging  trees,  and  wlioiils.  The  original  project  for  impro^ 
ment  contemplated  rendering  it  navigable  during  high  and  medij"" 
stages  of  water  as  high  as  IJanville,  Ark.,  bycuttmg  the  overbasiH''^ 
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trees  and  catting  np  the  snags,  logs,  and  drift.  The  fall  in  the  river 
js  so  great  that  nothing  cotdd  be  done  to  improve  the  shoals.  The  first 
appropriation  ever  m^e  for  the  river  was  that  of  the  act  approved 
Aagnst  5,  1886,  amounting  to  $3,500 — one-half  the  estimate,  97,000. 
This  amount  was  expended  prior  to  June  30, 1888,  in  completing  the 
work  of  improvement  to  Bocky  Grossing,  or  about  one-half  the  dis- 
tance. The  act  which  became  a  law  August  11, 1888.  appropriated 
$2^500  Mid  provides  for  continuing  the  improvement  oelow  the  iron 
bndge  at  Bocky  Grossing.  It  will  be  seen  that  this  is  a  departure 
from  the  original  project  and  contemplates  entering  upon  an  improve- 
ment of  a  semii>ermanent  character.  This  reach  oi  river  was  accord- 
ingly visited  in  person  and  a  new  project  prepared  and  duly  approved. 
Tms  project  provided  that  $2,500  be  expended  below  Bocky  Grossing 
in  removing  timber  from  the  low- water  channel  and  in  removing  a  smal3 
portion  of  the  ledges  at  Slaty  Grossing  and  Bobinsons  Bidge,  so  as  to 
prolong  the  season  of  navigation.  After  many  delays,  fdlly  explained 
m  reports  of  former  years,  the  work  under  the  latter  project  was  com- 
pleted during  the  fiscal  year  ending  June  30, 1891.  The  advantages 
given  commerce  by  these  improvements  have  been  fidly  set  forth  in 
former  reports. 

It  is  my  duty  as  engineer  ofBcer  in  charge  to  renew  the  recommen- 
dations of  improving  the  river  from  Bocky  Grossing  to  Danville,  Ark., 
according  to  the  original  project.  Three  thousand  five  hundred  dol- 
lars will  be  required  for  this  purpose.  In  this  connection  attention  is 
respectfully  invited  to  my  reports  of  the  last  two  years.  The  entire 
river  to  Danville  will  some  day  be  a  valuable  artery  of  commerce,  and 
the  bridge  to  Bocky  Grossing,  which  now  obstructs  its  free  and  safe 
navigation,  should  be  made  to  comply  with  the  law  at  as  early  a  date 
as  possible. 

Commerce. — ^There  has  been  no  new  data  secured  in  regard  to  com- 
merce since  the  report  for  last  year. 

Money  statement, 
Amormt  appropriated  by  act  approved  July  13, 1892 ....•  $3, 500 


W5. 
IMPROVEMENT  OF  WHITE  RIVER,  ARKANSAS. 

Prior  to  improvement  this  river  was  much  choked  with  snags,  drift- 
piles,  and  logs,  in  its  lower  portion,  and  from  Batosville  up,  gravel 
bars,  rocky  shoals,  channel  bowlders,  and  overhfinging  trees  impeded 
navigation.  The  originally  iidopted  project  consisted  in  snagging  op- 
erations, blasting  of  ledges  and  bowlders,  and  dam  building  to  remove 
gravel  bars,  or  to  close  chutes  from  time  to  time,  as  appropriation  war- 
ranted and  commerce  required. 

The  first  separate  api^ro]>riation  for  tliis  river  was  made  by  act  ap- 
proved July  6, 1884.  At  the  time  it  was  passed  the  river  was  in  excel- 
lent navigable  condition  for  boats  drawing  not  to  exceed  3  feet  of  water 
from  its  mouth  to  Newport,  Ark.  From  Newport  to  Batesville  there 
were  many  troublesome  snags,  and  IVom  Batesville  to  Buffalo  Shoals 
there  were  numerous  bad  shoals,  rendering  navigation  very  uncertain. 
From  Buffalo  Shoals  to  Forsyth,  Mo.,  there  were  many  fine  reaches  of 
river,  but  the  depth  of  water  on  Buffalo  Shoals  and  others^  loss  dau- 
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jjeroua,  prevented  any  navigation  at  ordinary  Btages  of  water, 
river  has  been  united  so  often  with  the  St.  Francis,  and  again,  one 
the  Black  and  St.  Francis  and  once  with  the  Black  and  Little  Be 
it  is  impossible  to  give  exactly  how  mnch  had  been  expended  up 
Wliite  Kiver  to  June  30, 1884.  Aft;er  a  cjireftil  "study  of  House  Bj 
No.  04,  Forty-eighth  Congress,  first  sesH^ion,  the  approximate  amc 
set  down  as  not  under  $170,(KK)  and  not  over  |i200,000.  This  es 
should  be  given  a  weight  of  8  in  a  scale  of  10.  The  project  for  e: 
ing  the  appropriations  made  by  acts  of  July  5,  1884,  August  5 
and  August  11, 1888,  provide<l  for  the  removal  of  snags,  bowldei 
other  obstnictions  to  navigation,  Imilding  wing-dams  to  improve « 
repairs  to  and  ciire  of  plant,  and  survey  of  river,  as  provided  for 
acts,  with  a  view  to  its  permanent  improvement,  from  Forsyth,  I 
its  mouth. 

•  Up  to  June  30, 1891, 888,200.74  had  been  expended.  This  com 
the  survey,  plotted  the  notes,  publishecl  tlie  maps,  and  efteotua 
proved  some  of  the  most  dangerous  shoals  between  Bufifalo  Shoa 
Newport,  Ark.,  gave  uuich  relief  to  navigation  by  removing  the 
dangerous  snags  from  Batesville  to  the  mouth  of  the  river,  const 
and  equipped  six  l)arges,'one  floating  pile-driver,  cared  for  the 
erty,  and  i)artly  eomplete<l  a  dike  at  Newport. 

During  the  fiscal  year  ending  June  30, 1892,  $16,190.80  were  exp< 
Work  was  (jontinued  from  apoint  reached  by  last  season's  work  at 
ville  Cut-oft' and  <iarried  forward  to  the  town  of  Newi)ort,  a  dista 
about  50  miles.  During  the  season  the  following  shoals  were  imp: 
Cornwall  Shoals,  Cato  Shoals,  Saftbld  Shoals,  Hagglestooth  S 
Cleghorn  Shoals,  Bock  Boat  Shoals,  and  Black  Island  Shoals, 
ing  1,900  feet  of  dams,  requiring  for  their  construction  2,844  cubic 
of  rock,  and  510  cords  of  brush. 

Dike  A,  at  Newport,  was  c<)mi)leted;  Dike  B,  just  below  New]) 
the  extent  of  building  and  weighting  306  feet  of  mattress,  and  d 
a  few  piles,  when  liigh  water  and  the  low  state  of  funds  renden 
susj tension  of  work  necessary.  In  tin's  reach  of  river  many  ti 
some  snags  were  also  removed.  The.  work  has  been  very  elfecti\ 
commercial  facilities  have  been  greatly  increased. 

The  advance  of  each  season  makes  it  more  and  more  apparen 
the  vast  commerce  of  the  territory  drained  by  this  river  would 
many  years  demand  a  h)ek-and-(lam  system.  The  great  conni 
interests  due  to  the  inexhanstible  mineral  resources  of  the  ter 
which  are  concentrating  uiK)n  the  improvement  of  this  river,  are  1 
ing  more  clamorons  for  an  improved  highway,  and  the  ix)ssibili 
this  river  are  scarce  si'cond  to  any  in  the  district. 

It  is  very  important  that  my  last  annnal  report  should  be  cai 
considered,  yet  L  do  not  tliink  that  I  am  warranted  in  going  o 
the  ground  carefnlly  gone  over  in  that  report.  I  will  simply  sa 
the  time  is  coming  when  a  system  of  h>cks  and  dams  will  be  re< 
in  the  uj)per  river;  and  it  is  my  dnty  to  renew  the  recommen 
made  last  year  in  regaid  to  |)reliniinary  surveys  in  connection  wi 
work. 

I  must  again  respectfully  invite  attention  to  the  increase  in  tl 
nag(*  of  the  river,  and  to  my  statement  made  in  the  original  plai 
estimates  submitted  sev(Tal  years  ago;  that  in  my  opinion  th 
would  come  when  ihi"^  vast  connner(*e  ol'  this  territory  would  d< 
the  application  of  the  lock  anil-dam  system  to  this  river.  And 
again  note  here  a*i  applicable  U^  all  my  annual  rejwrts  that 
charged  with  avast  territ(>ry,  well  watered  with  navigable  stre^u 
people  inhabiting  the  territory  are  so  little  conscious  of  the  res 
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fliey  possess  in  their  fertile  fields,  limbered  liills,  and  luineral-stocked 
moaiitaiiis  and  natural  waterways,  that  it  is  only  by  the  most  strenu- 
ous effort-s  that  anything  like  an  accurati^  showing  of  commerce  can  be 
obtained. 

I  again  repeat,  also,  that  the  White  liiver  has  at  least  all  the  ]>ossi- 
bilities  of  the  Tennessee  River,  with  a  margin  in  its  favor. 

hi  aceord  with  the  above  1153,815  are  recommended  as  the  amount 
that  can  be  prplltably  expended  during  the  fiscal  year  ending  June  30, 
1894. 

Commerce. — ^The  first  appropriation  having  been  made  in  1833,  the 
records  of  this  office  do  not  show  what  was  the  amount  of  commerce 
prior  to  any  attempts  at  improvements.  In  the  Annual  Keport  of  the 
Chief  of  Engineers  for  1876,  page  627,  Ool.  Suter,  referring  to  the  upper 
reaches  of  this  river,  says : 

The  coantiy  bordering  on  this  portion  of  White  Biver  is  ahuost  entirely  dependent 
upon  water  transportation,  which,  from  the  ditlicult  character  of  the  navigation,  is 
very  uncertain  and  costly. 

And  even  one  year  later  he  speaks  of  much  of  the  commerce  being 

carried  on  by  teams.  (Annual  lieport  Chief  of  Engineers,  1877,  page 
501,) 

The  advantages  to  commerce  if  the  permanent  improvement  is  ef- 
fected will  be  greatest  of  that  to*  any  river  in  the  State  in  proportion 
to  the  cost.    This  is  a  natural  highway  for  commerce  to  an  extensive 
territory,  and  much  of  this  territory  has  as  yet  no  other  outlet  except 
the  wagon.    In  this  connexjtion  see  Annual  Ueport  Chief  of  Engineers, 
F*^,  page  1313;  Annual  lieport  Chief  of  Engineers,  1884,  page  1401; 
^80  Annual  Report  Chief  of  Engineers,  1885,  pages  1589  and  1591. 
^ere  will  be  found  a  steady  increase  in  commerce,  keeping  pace  with 
^^  improvements,  which  speaks  for  itself  and  calls  for  no  comment. 
.^s  to  benefits  to  community,  it  may  be  said  that  a  community  that 
^1  follow  up  the  work  already  done  as  this  one  has  can  but  be  greatly 
^^efitexl.    Every  improvement  made  is  promptly  taken  advantage  of. 
^^  rai>id  growth  in  prosperity  in  this  section  warrants  tlie  belief  tliat 
'^  permanent  improvement  of  this  river  will  confer  benefits  upon  this 
^^iilmunity  so  great  that  the  cost  of  the  works  will  seem  too  small  for 
^^^parison. 

.-Anyone  taking  the  trouble  to  read  the  Annual  Eeports  of  the  Chief 
Engineers  for  the  past  twelve  years  will  be  struck  by  the  uniform 
'^timony  of  engineers  in  regard  to  the  future  great  commerce  of  this 
"^er,  a  significant  fact  in  itself. 

X)ata  gathered  firom  various  sources  may  be  condensed  as  follows: 
Ihere  is  a  division  in  the  commerce  of  this  river,  the  Upper  and 
ower  White,  both  territories  improving  rapidly  under  the  present  sys- 
^tn  of  river  improvements.  The  Upper  White  Eiver  territory,  which 
5^eeded  principally  a  low-water  channel  by  improvement  of  shoals  to 
iiisure  a  regular  transportation  of  products,  is  beginning  to  show  a 
marked  improvement  in  agricultural  lands,  especially  near  tlie  river, 
and  yielding  a  greater  tonnage  each  year.  These  products,  wliich  have 
been  hauled  heretofore  across  the  country  in  wagons  from  50  to  80 
miles  to  Springfidd  and  other  points  on  the  railroad  that  lead  to  St. 
Louis  markets,  are  beginning  to  find  a  more  accessible  outlet  by  way 
of  the  river  to  Batesville  and  Newjiort,  where  they  are  transferred  to 
the  railroad  and  carried  to  the  same  market.  The  ultimate  results  of 
this  river  improvement  will  not  only  be  a  settlement  of  the  country 
t)ut  also  a  creation  of  new  markets  in  the  direction  of  New  Orleans,  to 
irhere  a  cheaper  transportation  is  offered  by  way  of  the  river.    The 


1686   BEPOBT  OF  THE  CHIEF  OF  ENOnjEEHS,  V.   6.  ABHY.  "^^ 

miniug  outerprise  is  alRO  bftiiig  engaged  in  all  along  the  tjppe/  While 
River,  and  ii  gn^ftWr  demand  for  river  uavigiition  is  preseuting  it*eUlfl 
tlie  community  iti  gBneral.  During  tbe  paet  year,  in  develojiiug  tliese 
mines,  eeveral  barge  loiids  of  zinc  ore  were  snipped  down  tbe  river  at  a 
comparatively  low  stiige  of  water,  the  obatmctiona  being  so  greatly  » 
dnoed  by  tbe  river  improvement  that  it  was.  found  possible  to  ship  in 
this  way. 

A  number  of  enterprising  citizens  have  responded  to  the  inquiry  fl» 
commercial  statistics,  of  this  river,  during  the  past  year-,  and  agree  thst 
the  improvement  is  of  vast  importance,  to  the  enhanoement  of  prodneto 
and  settlement  of  the  country.  All  are  high  in  theii'  praise  of  the  ini' 
provemeuts  accomi>li8bed  during  the  past  year,  as  witnessetl  by  the 
establisbmeut  of  a  more  regular  system  of  freights,  the  attention  gii-w 
to  tbe  opening  of  mines  and  quan-ies  of  valuable  stone,  as  well  a» 
drawing  attention  to  a  rich  and  fertile  country  that  only  waits  tlis 
improvement  of  the  river  to  be  quickly  settled  by  an  induatrious  iiiid 
enteipriHing  people. 

Extract  from  statement  of  Mr.  Gleorge  W.  Dale  is  worthy  of  mention 
at  this  point : 

State  Geologist  Dr.  John  G.  Brannnr  U  of  tbe  opinion  that  no  part  of  Qie  Dorid 
can  prodace  fluer  marbles,  or  in  greater  qoaotitios  than  is  fbimd  tn  the  oonn^ 
mentioned. 

Mr,  Dale  says  further: 

Fifty-llTo  jciirs  of  practicnl  experience  and  eTplorattons,  twenty-foar  of  irbi^^^ 
have  been  devote<l  moatl^  to  the  mountains  of  Aikanaui,  convince  me  that  nopkr^gk 
of  the  Unil^Hl  States  U  rx^hor,  or  scareely  bo  rich  In  miueritl  resouiccA  of  the  luiic^^ 
described  as  the  Uppi>r  White  River  country. 


I 
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Many  tbougaiidH  of  acres  of  land  now  considered  valueless  would  b 
devoted  U)  fi'uit- growing,  towns  and  cities  would  line  the  shore,  maim-  "^^ 
factories  and  smelting  furnaces  would  be  erected,  and  not  only  wonld^?^ 
Arkansas  be  enriched  but  the  whole  country.  Within  the  bounds  (rf"^^^ 
the  foregoing  descrilied  district  there  are  innumerable  valuable  water  ''j^ 
powers  that  would  bo  utilized.  With  Upper  White  Kiver  properly  im-  '.^ 
proved  all  these  vast  resources  would  be  developed,  profitable  employ-  ''^ 
meut  would  thereby  be  giveu  to  both  capital  and  labor,  and  that,  too,  * 
in  a  region  noted  for  its  healthfiilness. 

Tonnage  of  Whilf  Iticer,  Arkansas. 

Upper  White  RivM , 113. «B      ^^ 

I^wur  Wbitu  Kivor 38,498     *^^ 

Total 151,S61      -*-' 

Matters  stated  in  niy  last  annual  report  should  be  read  in  this  eon-      "  " 
nection. 

Money  statement,  

July  1,  1891,  balance  uoeipended $15,020.41 

Hooeivad  aa  per  letter  Chief  of  Eugincora,  April  II,  I"""  —  " 


(  Amouut  that  can  bc^T 
/Salituittod  iu  comnl 
(     LarboraotBoflSe 
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Expense  account, 

Payroll $10,(m».03 

General  sapplics G78. 32 

SulMisteuce  sapplies 3,085.23 

L.iiiuber, '       89.  (U 

Ko<d 194.68 

Traveling  exponses 154.06 

Stationery 16.38 

Transportation 14.55 

Medicine 33.20 

Pilinff,  broBh,  and  poles r 110.15 

Stone 106.00 

Reaerred  in  United  States  Treasnry  for  freiglit  oliargcs 29.56 

■ 

Total 15,190.80 


W  6. 

IMPROVEMENT  OP  CACHE  RIVER,  ARKANSAS. 

Ifo  change  in  this  report  since  last  year.  The  $3,000  recommended 
in  the  last  report  not  having  been  appropriated,  no  work  was  done  on 
c^ccount  of  lack  of  funds. 

Oommeree, — 'So  new  data  has  been  secured  in  regard  to  commerce 
^^oe  last  reiK>rt,  though  diligent  efforts  were  used  to  do  so. 

Money  statement 

-^^^ount  appropriated  by  act  approved  July  13, 1892 $2, 000. 00 

I  Ajcionnt  (estimated)  required  for  completion  of  existing  project 1, 000. 00 

J  Aaxiount  that  can  be  profitably  expended  in  fiscal  year  ending  J  iino  30, 1894      1, 000. 00 
I  So  Emitted  in  oompfiance  with  requirements  of  sections  2  of  river  and 
^       liarbor  acts  of  1866  and  1867. 


W7. 

IMPROVEMENT  OP  LITTLE  RED  RIVER,  ARKANSAS. 

^l?he  first  improvements  attempted  upon  this  river  were  made  in  the 


.r  ending  June  30, 1872,  under  the  act  approved  March  3, 1871. 
^  ^Mor  to  this  work  many  overhanging  trees  interfered  with  navnga- 
^^H  in  the  lower  reaches  and  many  bowlders  obstructed  flatboat  and 
^^^  navigation  in  the  reach  above  the  present  town  of  »lud8onia.  The 
^^propriation  referred  to  above  was  for  the  White,  Black,  and  Little 
"^^d  rivers,  and  amounted  to  $10,000  for  the  three  upon  estimates 
^^ooDting  to  $259,033,  of  which  $38,005  were  for  tlie  Little  Ked  River. 
^hjBt  little  work  could  be  done  is  apparent  from  Col.  lieyuolds's  report 
*^  1872,  in  which  he  states  : 

^^XlnlesB  other  and  better  facilities  are  provided  it  will  be  of  very  little  use  to  atk^mpt 
^^  ^^move  the  obstructions  in  such  streams  as  these. 

^  Host  of  the  overhanging  trees  were  removed  as  high  as  Judsonia.  A 
^^d  shoal,  3  miles  below  Judsonia,  and  the  bowlders  remained  un- 
*^nch^  to  the  end  of  June,  1880. 

Tip  to  June  30, 1890,  $7,153.33  had  been  exi)ended  in  removing  the 
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bowldors  above  Jiid son ia,  in  dred^in^  the  slioals  below  Jiidsoiiiakuown 
as  Bess  Shoals,  rare  of  pi'oi»eity  and  records,  constnicting  the  dredge 
to  be  used  in  removing  the  shoals,  and  in  the  constriietiou  of  two  ma- 
terial barges. 

During  the  fiseal  year  ending  June  30,  1891,  $2,140.92,  including 
81,000  of  the  $3,500  Vor  Avhieh  the  dredge  was  sold  to  the  approim 
tion  **  lnii)roving  Arkansas  lliver,  Arkansas,''  was  expend^  on  tlie 
shoals  and  cutting  overhanging  timber  above  Judsonia. 

Previous  work  having  been  done  for  the  benefit  of  rafts  prineiiKilly, 
whieh  take  the  channel,  while  the  steamboats  take  the  eddies,  much 
overhanging  timber  in  the  eddh»s  which  sh(»n1d  be  cut  in  the  intei^estof 
steamboat  navigation  remaining,  and  as  Bess  Shoals  had  been  com- 
pleted, giving  a  satisfactory  channel  and  outlet  from  Judsonia,  Ark.f  to 
the  mouth,  on  September  3, 1801,  a  i)rqiect  was  prepared  in  this  office 
and  approved  by  the  Chief  of  Engineers  for  exi)ending  the  balance  of 
the  available  funds,  $1,200,  in  cutting  overhanging  timber  between 
Judsonia,  Ark.,  and  Hebcr,  Ark.  This  was  done  to  the  extent  of  cut- 
ting 11,704  overhanging  trees  and  those  threatening  the  bankoftlie 
river  and  cutting  and  removing  140  cords  of  brush. 

Bess  Shoals  were  comi)lete<l  early  in  the  year  by  the  removal  of  100 
tons  of  broken  rock  and  gravel,  nvaking  a  total  of  505  t4>n8  removed  from 
these  shoals.  lOxpenditure  for  fiscal  year  ending  June  30,  1892, 
$1,S0C.S2. 

There  is  now  a  fair  medium-stage  channel  from  the  town  of  Heber, 
Ark.,  to  Judsonia,  and  a  low-water  channel  at  least  2  feet  deep  froflx 
Judsonia  t^)  the  numth. 

Commerve. — Amount  of  commerce  when  work  of  improvement  began- 
may  1k5  inlVurcd  from  the  following,  which  appeareilin  the  Annual  E&' 
jK)rt  of  the  Chief  of  Engineers,  1871,  page  362: 

• 

The  fact  stiitt'd  that  tlio  (.•(uiinicn^c  of  this  Htroain  is  Bufticient  to  inrturo  theconr^ 
pjirativclv  larj;r  Imats  luimiii^  on  the  Wliit^^  Kivcr  to  iiavipiUMt  whenever  it  ^  ■* 
]»ra('tij-aMe.  aiul  wluMi  tliis  is  not  the  cast*  a  snial  1  steamer  is  kept  to  ply  bet  ween  Wee*' ' 
l*oint  and  the  mouth  of  the  river,  shows  the  importance  of  the  interests  involved. 

As  to  the  further  i)oints  to  be  noted,  now  that  tlie  work  is  completeiC- 
I  lind  that  two  boats  have  plied  the  river,  one  of  76  tons  register  ant-^ 
the  other  3(>,  and  that  since  the  inii)rovements  they  make  about  lOC^ 
trii>s  a  year  betwcn^n  Judsonia  and  the  mouth  of  the  river.  Perhaps^ 
the  rci)lies  to  questions  sent  out  will  give  a«  clear  and  condensed  aiC 
idea  of  other  nuitttMs  of  commerce  as  any  regular  form  of  report.  Capt^' 
J.  11.  Doughiss,  of  Judsonia,  Ark.,  answers  the  question  as  follows: 

(3)  J)urin^what  months  of  the  iiseal  year  ending  .Tune  30  was  the  HtTe;im  navi-- 
gahle;  what  was  the  hra<l  of  high-water  navigation  and  between  what  dates;  and  • 
what  was  th»*  head  of  h)w-wat(T  navigation  and  between  what  datest  The  river 
was  navigahlr  froni  the  1st  of  November,  181K),  to  1st  of  August,  1S91.  Uoad  of  high- 
wat«T  navigation.  Sugar  Loaf  Mountain.  Have  maile  two  surcessful  trips  there 
sinoe  the  Tnited  Stati's  (Jov(>rniiit>nt  has  made  ini]>rovemeuts  in  tlie  river — 125  miles 
farthrr  tlian  anv  boat  lias  vej  viMitnred  up  the  river.  Jndsonia  the  head  of  low- water 
navigation  the  balance  of  th«*  yt'ar. 

(-1)  What  benrtits  have  be<^n  dr-rived  from  the  work  done  and  what  are  the  pro- 
B])Octive  advantages  to  be  <lcrived  by  eont inning  the  improvement!  Before  the  lost 
improvement  madr  by  the  l.'nitrd  iS1atfs(iovernmeut  sneccssfnl  navigation  was  im- 
possilde  even  in  high  wattT,  but  since  that  the  navigation  has  been  very  good,  with 
but  little  trouble.  Hy  additional  work,  siieh  as  was  iuscomplished  under  thi*  last 
appropriation^  the  ri\  er  could  Ix^  niad<;  good  for  the  Bt4'amboat  interest.  This  is  the 
only  outlet  for  the  large  and  magnificent  timber  (covering  thousands  of  aercs)  to  a 
marki't.  and  other  rommrrcial  interests.  The  produce  of  a  hirge  class  of  farmers 
wtmld  set'k  this  means  of  all  others  of  sending  their  produce  to  a  market.  Htiudreds 
of  acrt's  of  land  now  in  a  will  state  would  soon  be  made  into  largo  and  handsome 
farms  if  there  was  a  certainty  of  this  river  being  so  improved  as  to  furnish' a  sure 
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tlft.  Wbere^one  bale  of  cotton  is  mised  to-day  three  or  four  would  bo  the  result 
the  river  was  a  sore  Boarce  of  transportation.  The  only  rcconrse  of  tlio  farmer  at 
went  is  by  wason  oyer  a  rough  and  hilly  country. 

[5)  General  information  and  rconarks.  Only  one  of  the  two  boats  were  run  at  a 
He,  the'  larger  one  during  extreme  high  water,  the  smaller  one  during  low-water 
ige.  If  additional  work,  eqnal  to  that  last  done  on  the  river,  oould  bo  done,  the 
"ger  boat  as  well  as  the  smaller  one  conld  be  used  at  all  times.  There  is  yet  much 
Brhanging  timber  very  tronblesome,  and  in  Horseshoe  Bend,  about  tO  miles  above 
dsonia  by  river,  some  very  troublesome  stumps.  These  were  out  last  season  dur- 
I  high  water,  and  are  now  mmoh  in  the  way  at  a  medium  stage. 
[was  captain  and  engineer  of  the  A,  Saltzman  ever  since  she  came  into  the  river, 
me  eighteen  months  ago,  and  held  the  same  positions  on  the  Little  Red  since  she 
w  built. 

Money  stateinent 

lyl,  1891,  balance  unexpended $1,896.94 

iceive^asperletter  Chief  of  Engineers  April  11, 1892 300.00 

2,196.94 
me90, 1892,  amount  expended  during  fiscal  year 1,896.82 

ilyl,  1892,  balance  unexpended 300.12 

dy  1, 1892,  outstanding  liabilities 133.00 

• 

ily  1, 1892,  balance  available 167.12 


Expeime  account. 

*yroll ; $1,468.50 

oaeral  supplies 139.91 

ttbeisteuce  supplies 181.36 

umber 22.51 

ftreling  expenses 39. 06 

^tionery .- 5.20 

Mit •      40.00 

Total 1,896.54 

^posited  to  credit  of  United  States  Treasury .28 

Grand  total 1,896.82 


W8. 
IMPROVEMENT  t>F  BLACK  RIVER,  ARKANSAS  AND  MISSOURI. 

Before  any  improvements  were  made  upon  this  river  the  magnificent* 
liber  which  lines  its  banks  oyerhuug  its  narrow  and  deep  channel, 
^nts  of  the  forest  stretched  across  it  from  bank  to  bank  in  fiilling, 
^bris  from  logging  o^nps  lodged  in  the  same,  producing  shoals,  all  of 
bich  presented  a  formidable  aiTay  of  obstacles  not  only  to  navigation, 
It  to  any  attempts  at  improving  the  same.  The  original  plan  for  its 
iprovement  contemplated  the  removal  of  the  obstructions,  and  the  im- 
x>vement  of  the  shoals,  the  latter  by  wing  dams.  A  few  sloughs  were 
be  closed,  so  as  to  confine  the  water  to  the  main  channel.  The  work 
«  been  steadily  carried  forward,  with  very  small  appropriations,  at 
"egular  intervals,  for  upwards  of  fourteen  years.  In  the  earlier  opera- 
ns  the  appliances  were  not  adapted  te  the  heavy  work  on  hand. 
later  years,  suitable  appliances  having  been  secured,  more  rapid 
Dgress  has  oeen  made.  Its  cliannel  being  narrow,  water  deep,  and 
Dks  firm,  it  is  one  of  the  most  satisfactory  streams  in  this  district  to 
prove. 


1690    ^POff^  OF  toM  cffliBt^  OP  rai^^ 

np  U>  Jiiiio  30,  IS'JI,  $(J2,77'J.li8  liiid  beiiii  expended  in  carrying  ont 
tlic  above  iihHi,~Bivii]g  a  very  good  river  fioin  tbc  mouth  up  io  the 
mouth  of  Cunt'iit  Itiver,  doitig  but  little  for  the  nsich  between  tlie 
mouth  of  Current  Biver  and  the  bridge  at  Corning,  Ark.,  and  lualuug 
a  visible  iiapresaiou  upon  the  formidable  obstructioim  between  the  Ar- 
kansas State  line  and  Poplar  Blaft;  Mo,,  in  coiyuimtion  with  the  a^ 
propriation  under  the  heading  "Improving  Bhiek  Biver,  MisBoiirL" 

During  the  iiseal  year  ending  Jane  30,  1891,  only  $1,337 .2S  waa  es- 
pended  in  ueceBsary  repairs  to  the  plant  and  care  of  proi)erty.  A* 
stated  in  my  la^t  annual  report,  the  boat  built  for  the  Caulie  Kiver  ww 
transferred  to  this  stream  by  proper  authority,  and  work  begun  at 
I'oplar  Bhiff,  Mo.,  cnder  appropriation  "Improving  Black  Biver,  Mis- 
souri," with  a  view  of  working  down  to  the  Arkansas  State  hiie  oo 
that  appropriation,  and  then  beginning  work  under  this  head.  About 
the  time  the  work  had  reached  the  State  line  and  the  boat  had  bvco 
trausferred  to  this  appropiiation  the  river  rose,  imd  from  that  time  to 
the  end  of  the  fiscal  year  remained  too  high  for  effective  suaggiiig 
operations.  During  the  Useal  ye-ar  ending  June  30,  lS92,93,iSi.76iru 
expended.  On  July  25  the  boat  was  put  into  the  field  and  opemted 
from  Coming,  Ark.,  to  the  mouth  of  Current  Biver,  thence  back  tgtLe 
Arkansas  and  Missouri  Stiite  line,  in  order  to  have  the  boat  avaiUbte 
for  operations  on  "Black  Biver,  Missouri,  appropriation." 

On  this  reach  of  river,  a  distance  of  about  90  miles,  1,765  Fuago  u\i 
166  masses  of  driftwood  were  removed  »ad  24,622  ti«es  cat,  making 
I  effective  work  and  clearing  the  river  of  obstructions.    The  descrviu); 
I  oharact«r  of  this  stream,  on  accouut  of  it«  deep  water  and  permanent 
'  liankg,  the  magnificent  territory  drained  by  the  river,  rich  in  the  flntrt 
agricultural  lands  and  splendid  timber,  a  country  supceptible  practi- 
cally of  unlimited  developnieut  and  seltliug  up  with  a  good  ckas  rf 
people,  combined,  call  aloud  for  dne  attention  totheircommercialialet- 
ests. 

It  would  seem  like  a  redundancy  to  reiterate  facta  that  have  so  often 
appeared  in  my  annual  rejwrts  in  regard  to  the  great  beuefitB  to  be 
conferred  by  the  opening  of  this  river  and  to  the  deserving  cbarELctei 
of  the  stream,  on  account  ol  its  deep  water  and  permanent  banks,  yet, 
as  I  come  to  know  this  stream  more  and  more  thoroughly  from  year  to 
year,  I  am  more  convinced  that  the  recommendations  made  in  the  past 
should  not  only  be  rencM'ed,  but  emphasized  in  their  renewal.  My  jjlan 
has  been  to  secure  an  annuid  conringent  of  $8,000  for  this  work,  but 
this  has  been  departed  from  so  far  in  the  amounts  of  the  appropriations, 
'that  nothing  less  than  $42,000  would  adequately  meet  the  requireromU 
of  the  situation.  It  may  be  stated  that  with  the  expenditure  of  this 
sum  as  a  whole  a  magnificent  aitery  of  commerce  would  be  effwtivelj 
opened,  which  would  need  biit  very  little  attention  for  its  maiutcnaucft  , 
Commerce, — No  new  d.ita  has  been  received  in  regard  to  commene 
since  last  report,  though  dihgent  efforts  were  used  to  do  so. 

Money  statement. 

Jnly  1,  1891,  balance  unoKponiii-il (3,  jB3,W 

June  3U,  18H2,  nmount  oipoiiili'd  during  fiscal  year 3, 181.  W 


Amount  nvailable  for  fiscal  year  ending  Jnne  30,  1803 B.HW.W 

(Amount(68tiTnated)re<iiiirHilforcorupletion  ofe^istindprnjcctamjiially      S,O00,0l) 
AmouiittliiitonobBpro(italilyoxi>cuil(idiiifi»ealyy»r™ilinKJuuo.'iO,18!*4    42,0i».W 
ijnbmittcd  in  cuinplianon  with  reiiuirniueut^s  of  soations  2  of  livoi  lutd 
harbor  acta  of  1866  ftaHaSl. 
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Expense  acoounL 

roll $2,463.59 

stal  supplies 81. 32 

listenoe  supplies « 464.97 

iber 4.89 

t -' 40.00 

▼eling  expenses ^. 84.63 

nspoitation 14.75 

licine i 7.27 

MTvedin  United  States  Treasury  for  freight  charges 20.34 

Wtal 3,181.76 


Wg.  . 

IMPROVEMENT  OF  BLACK  RIVER,  MISSOURI. 

IChe  first  improvements  attempted  upon  this  reach  of  river  were  made 
the  years  1881  and  1882. 

Prior  to  this  work  its  channel  was  choked  with  logs  and  snags  and 
»tracted  by  overhanging  trees,  and  in  many  places  shoals  interfered 
^  its  navigation  at  low  water  by  any  but  very  light-drafb  boats.  Its 
iks  caved  but  little,  and  except  at  the  shoals  it  is  characterized  by 
later  depth  of  water  than  is  found  in  streams  generally  in  its  viciu- 
,  due  to  its  being  narrow  and  its  banks  firm.  The  original  plan  for 
improvement  contemplated  the  removal  of  the  obstructions  and  the 
irovemeut  of  the  shoals,  the  latter  by  wing  dams.  A  few  sloughs 
re  to  be  closed  up,  so  as  to  confine  the  water  to  the  main  channel. 
Tp  to  June  30, 1891,  $16,675.71  had  been  expended  in  carrying  out 
I  above  improvement,  as  follows: 

Jp  to  June  30, 1888,  $6,000  had  been  expended,  which  had  opened 
about  20  miles  firom  Poplar  Bluif,  Mo.,  toward  the  mouth.  Owing 
}he  difficulty  of  getting  suitable  appliances  up  to  this  reach,  it  was 
Tied  on  with  great  difficulties. 

>uring  the  fiscal  year  ending  June  30,  1889,  the  snag  boat  Henry 
ildanj  specially  constructed  for  work  on  this  river,  was  successfully 
shed  t]m)ugh  to  Poplar  Bluff,  and  operated  from  there  down  the 
Br,  rapidly  and  effectively  clearing  the  same  of  obstructions.  Six 
rusand  five  hundred  and  sixty  dollars  and  thirty  cents  were  ex- 
ided  in  the  work,  erecting  a  strong  dam  at  the  head  of  Dan  Biver 
Bhuteof  the  Black  Eiver),  removing  293  snags,  cutting  1,874  over- 
iging  trees,  deadening  17,490  trees,  and  removing  12  masses  of  drift 
od,  carrying  the  work  to  the  Arkansas  State  line,  removing  the 
»ter  portion  of  the  dangerous  low-water  snags,  and  making  a  good 
rinning  upon  the  overhanging  timber. 

during  the  fiscal  year  ending  June  30, 1890,  only  $199.20  was  avail- 
le,  and  this  was  expended,  in  connection  with  the  other  appropria-  * 
Q  for  this  river,  in  the  running  expenses  of  the  snag  boat  Henry 
Man. 

During  the  fiscal  year  ending  June  30,  1891,  $3,914.21  were  ex- 
Qded  between  Poplar  Bluff,  Mo.,  and  the  Arkansas  State  line,  re- 
aving 406  snags,  destroying  23  i)ile8  of  drift,  and  cutting  10,450  over- 
Qging  trees;  high  water  preventing  further  work. 
Uuring  the  fiscal  year  ending  June  30, 1892,  $2,990.20  were  expended. 
i6  boat  commenced  operations  at  the  Arkansas  State  line  November 
inunediateif  after  completion  of  work  <^  Improving  Black  Biver^  Ar- 
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kaiisns  jind  MiHsoin  i."  From  abiMit  December  10  to  the  23d of  tlie same 
moutli  the  water  was  toohigli  foreftoctive8nag^*ng<)perations,  andthe 
boat  was  laid  up  in  ordinary  on  tliat  day  at  Poplar  Bluff,  Mo.,  on  ac- 
count of  \\\0i  water  and  the  low  state  of  the  funds. 

Durini^  this  period,  from  ^S'ovember  1  to  December  23, 391  snags  were 
remove<l ;  8,474  overhanging  trees  cut.  For  the  same  reiasonsgiven  above 
no  attempt  was  made  to  do  any  work  on  the  dam  at  the  head  of  DanBiyer. 
The  stream  has  beeu  greatly  improved  in  this  reach,  and  good  prog- 
ix'ss  made  toward  a  thorough  opening  of  the  river.  There  is  still  oven- 
hanging  timber  that  should  be  removed,  and  many  snags  and  logs,  and 
the  dam  at  tlie  hejid  of  Dan  River  shcmld  be  strongly  rebuilt.  Mnch 
diliiculty  has  been  experienced  by  loggers  floating  their  logs  loose  and 
not  rafting  them,  which  by  lodging  cause  obstructions  to  navigation. 
It  seems  to  me  that  there  should  be  a  penalty  fixed  for  creating  an  ob- 
struction in  this  way  nearly,  if  not  equally,  as  gre^t  as  that  where  a 
bridge  is  an  obstniction  to  navigation.  More  intimate  knowledge  of 
the  river  in  tills  reach  leads  me  to  confirm  all  that  1  have  said  in  regard 
to  its  l)eing  worthy  of  improvement,  and  to  add  a  considerable  more  in 
the  way  of  emjihawzing  the  same. 

To  economize  apace,  eveiything  that  needs  to  be  said  in  regard  to 
future  work  has  been  placed  under  the  general  heading  "  Improving 
Black  Eiver,  Arkansas  and  Missouri,'^  as  that  covers  the  same  ground. 
.  Commerce. — See  report  <<  Improving  Black  River,  Arkansas  and  Mis- 
souri. 

Money  sMement 

July  1,  1891,  bnlance  nnoxponded $3,069.79 

Jiiiiu  30, 1892,  ainouut  expended  during  fiscAl  year 2;  90Q.S9 

July  1,  1X92,  Lalanro  unexpt'udod 95.89 

July  1,  1892,  outsUnding  lial)ilitic8 76.00 

July  1,  1892,  balance  available 20.39 


'Aniuunt  (estiniatcd)  reipiirod  for  completion  of  existing  project... 
Amount  that  can  be  prolitably  expendo<l  in  liscal  y<*ar  ending  June  30," 
I  Submitted  in  conipliancM-  with  re<|uiremcnt8  of  Hections  2  of  river 


(•) 

rl894       (•) 

and 

harbor  acts  of  18(K$  and  1867. 


Expense  aecounU 

Pay  roll $2,189.30 

General  supplies ^S 

Subsistence  supplies 261.3< 

Stationery 11.30 

Typewriter * 95.W 

Kent 40.00 

Traveling  expenses 229.^ 

lYansportation 3.75 

Medicine .^ 

Total 2,990.20 

*See  report  for  '*imx)roviug  Black  Uivor^  Arkuusas  and  Missonri.'' 
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W  xo. 

IMPROVEMENT  OF  ST.  FKAXCIS  RIVER,  ARKANSAS. 

Eiirliest  appropriations  made  for  this  river  under  any  head  were  made 
J  act  approved  March  2,  1833. 

Sammiug  up  all  the  varioua  works  of  improvement,  it  may  ])e  inferreil 
hat  prior  to  1833  this  river  was  much  choked  with  dritt  piles,  lo;^:^, 
ind  snags,  its  waters  spread  out  through  a  great  variety  of  shmghs, 
rhile  overhanging  trees  added  to  the  dilBculties  of  navigation.  In  the 
)ri|piially  adopted  project  snagging  operations  figured  hirgely,  and  at- 
tfimpts  have  been  made  to  close  up  some  of  the  many  sloughs. 

This  river  has  been  united  so  often  with  the  White  Kiver  and  also  with 
&e  Black  Kiver,  that  it  is  impossible  to  gi\x)  exactly  how  much  had 
been  expended  upon  the  St.  Francis  Kiver  to  June  30, 1S8-4.  From 
June  30, 1884,  to  June  30, 1890,  $24,0(M)  were  approi)riatedj  $12,000  in 
18W,  $8,000  in  1880,  and  $4,000  in  1888,  and  this  had  been  practically 
expended.  The  history  of  its  expenditiue  is  the  history  of  all  work  ill 
new  countries  with  entirely  inadequate  appropriations  made  over  lon^ 
reaches  of  river.  Most  constant  and  careful  study  has  been  given  to 
making  the  money  do  as  much  work  as  possible.  The  snag  boat  Joh  nson 
was  first  designed  for  this  river,  and  its  light  draft,  gieat  power,  and 
light  running  exx)enses  were  first  utilized  on  this  river.  A  vast  amount 
ofvery  hard  pioneer  work  has  been  done.  Once  or  twice  sickness  in 
the  swamps  has  demoralized  the  crew.  Diverse  interests  have  oppos(Ml 
tlie  bcMit's  progress  here  and  there,  but  with  steady  persistence  the 
work  has  been  carried  on,  looking  to  the  ultimate  opening  of  the  river 
ttooutemplated  in  the  original  projeirt.  The  little  reach  above  the  Sunk 
Lauds  has  been  well  o|H?ne<l  and  greatly  to  the  advantage  of  cominerce. 
The  transfer  of  the  boat  has  caused  grojit  delav.  This  has  been  obviated 
oj  building  a  seiiarate  twin  boat  partly  out  of  the  appropriation  to 
operate  above  the  Sunk  Lands  in  (*j[»njunction  with  the  aiqu'opriation 
**  Improving  St.  Francjs  River,  iMissouri.'^ 

Up  to  June  30, 1891,  $26,490.10  had  been  exi)ended  as  individual  or 
distinct  appropriations  for  this  river.  Duiiug  the  fiscal  year  ending 
June  30, 1892,  $1,457.76  was  expended.  Early  in  July  the  boat  was 
put  into  the  field,  and  eftective  oj)erations  carried  on  from  the  cut-ofi  to 
the  town  of  Madison,  Ark.,  a  reach  of  river  alxmt  25  miles  in  len;^tli  and 
hjwlly  in  need  of  work,  205  snags  wore  removed,  and  several  «h'it'ti)iles 
de8troye<l.  This  work  avsis  between  July  4  and  August  15,  1891,  when 
the  low  state  of  the  funds  made  it  necessary  U)  st^ip  oi)erations,  and  the 
Iwat  was  taken  to  her  new  field  of  operations  on  Little  Kiver,  IVIissouri, 
to  which  she  had  been  temporarily  transferred  by  i)roi)er  authority. 

It  is  scarcely  i)roper  to  include  in  this  report  anything  tliat  is  a  reit- 
^tion  of  the  reports  of  former  years,  yet  in  order  to  obtain  the  infor- 
foatiou  necessary  to  a  thorough  understanding  of  the  merits  of  the  river, 
its  commerce,  the  amount  of  water  in  its  channel,  thedifticulties  un<ler 
which  it  is  worked,  it  is  absolutely  necessary  that  the  reports  lor  the 
hat  six  years  be  carefully  gone  over.  The  more  study  1  havt»  given  the 
stream  and  the  country,  the  more  interesting  the  study  be<M>mes  and 
the  more  convincing  are  the  arguments  in  favor  of  oi)ening  up  the  river, 
^'ith  no  trans|K)rtation  ex4'ept  the  wagon,  a  fertile  section  ra]udly  set- 
ting up  l>etween  Lest^^rs  Landing  and  St.  l'ran4'Js  would  at  oiu'c  pour  out 
thmugh  tliis  channel  its  products,  julding  many  times  the  sum  rc^cpiired 
5>r  the  improvements  to  the  material  prosperity  of  the  country. 

Whatever  decision  may  be  rendered  as  to  the  desirability  of  further 


cxponditure,  Ihu  river  now  has  a  plant  of  its  own,  peculiarly  adupt 
its  work  and  can  he  fared  for  at  a  very  Rmall  ootliiy.  It  wnnM  b< 
ter  to  put  the  river  in  excellput  shape  before  the  plant  doterioniteA 
it  ia  believed  that  after  a  few. years  of  thorough  work  the  rivet 
maintain  itself.  As  to  future  demands,  the  development  of  thecoi 
can  alone  decide  what  these  will  be.  It  may  be  that  dredging  the  1 
Lunds  t«  bring  the  river  back  to  its  own  channel  may  be  warrant* 
years  to  come  and  tliat  low-water  navigation  may  be  demanded, 
present  the  prospect  is  too  remote  to  devote  time  to  plans  and  eatin 
for  these  improvements.  Theplaii  recommended  for  several  yean, 
48,000  be  appropriated  annually,  not  having  been  carried  out,  the 
is  fiilly  428,000  behind  in  needed  improvements,  and  that  sum  coul 
profitably  expended  in  the  fiscal  year  ending  June  30,  ISfti.  The 
18  being  carried  on  aystemfttically  and  effectively,  bat  there  is  yeti 
to  be  done.  Nowhere  in  the  State  will  the  results  be  any  more  dU 
nor  is  there  any  section  where  the  amount  necessary  to  improve 
stream  is  any  smaller  in  proportion  to  the  benefit  to  be  conferred. 
Commerce. — No  new  data  in  regard  to  commerce  has  been  rew 
since  last  report,  although  diligent  efforts  have  been  made  t«  do  a 

Money  statcmont, 

July  1. 1891,  lialanca  nneiponded ...... (1,1 

Juue  30, 1892,  amount  eipendeil  iluriug  flacsl  year 1,4 

July  1, 1892, balance  nncxpendHl ,...,,.. , 

Amuiint  appropriated  by  act  approved  Jiily  13,1893 M 

Ainuiiat  available  for  fiscal  yeareailinK  JnaeSO,  1893 i,9 

(Amount (estimated) reiiuiredrnrcompletiOTi of exiatingprojoct,  annuallT      8,0 
AmountthatcaubepTofitablyexpen<ledinllsrAlyearenitincJune30, 18^    38,0 
Submittoil  in  complianpe  witli  reiiuireiiieota  of  sectiona  3  of  river  and 
harbor  acta  of  18G6  imd  18G7. 


Expmae  acount.         • 

Payroll If 

Guucrnt  supplloe 

BiibniHteuoe  HuppIicH ! 

Boilur 1 

'i'ravi-l  iDK  espenscR , 

MiMlicmo 

Traiiaportatioii .,.,. . 

Skill' and  oni'B 

Vouohcr  clicat 

Stationery 

Deposited  to  credit  of  Unitod  States  Trc.iaury 

Total 1,1 


\ 


IMPROVEMENT  OF  ST.  FRANCIS  RIVER,  MISSOURI. 

The  first  appropriation  made  for  this  work  was  that  of  •5,000  h 
of  August  11,  1888.  Prior  to  this  time  the, river  channel  was  oh 
with  logs  and  snags,  overhanging  trees  interfered  with  the  smokesti 
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[id  Reveral  shoals  interfered  with  low- water  navigation.  The  original 
reject  contemplated  the  removal  of  the  shoals  12  miles  below  Green- 
ille,  Mo.,  the  removal  by  a  snag  boat  of  stumps,  snags  and  overhang- 
ig  trees  from  Greenville,  Mo.,  to  the  town  of  St.  Francis,  Ark.  Up 
)  June  30, 1890,  $5,000  had  been  expended  opening  up  very  thoroughly 
be  river  from  Greenville,  Mo.,  to  a  point  about  80  miles  above  St. 
Baucis,  Ark.  A  few  obstructions  were  removed  over  this  latter  reach. 
By  act  approved  September  19, 1890,  810,500  were  appropriated  to 
any  on  the  work.  As  much  trouble  had  been  experienced  in  getting 
he  snag  boat  A,  B.  Johnson  through  the  Sunk  Lands,  this  being  a  bar- 
ier  impassable  except  at  extreme  high  water,  and  being  a  natural  divi- 
don  of  the  river  into  its  districts,  rather  than  the  arbitrary  one  at 
3t.  Francis,  Ark.,  proper  authority  was  secured  to  build  a  snag  boat, 
Ibe  duplicate  of  the  Johnson^  to  operate  above  the  Sunk  L<ands  alto- 
gether, leaving  the  Johnson  for  the  work  below  and  also  for  the  work 
m  Little  Biver.  During  the  fiscal  year  ending  June  30, 1891,  this  boat 
was  buflt  and  equipped.  Fi'om  the  time  the  boat  was  completed  to  the 
do8e  of  the  fiscal  year  the  water  was  too  high  for  effective  operations. 
Early  in  September  of  the  present  fiscal  year,  the  water  having  readied 
a  proper  working  stage,  the  boat  was  started  out.  Commencing  oper- 
ations at  the  town  of  St.  Francis,  she  worked  through  to  the  Big  Drift, 
a  distance  of  about  70  miles,  at  which  jKjint  high  water  and  cold  weather 
caused  operations  to  cease,  the  boat  was  returned  to  St.  Francis  and 
laid  up  in  ordinary.  One  thousand  foiur  hundred  and  twenty-three 
snags  were  removed,  5,405  overhanging  trees  cut,  and  15  piles  of  drift 
that  had  accumulated  against  snag  obstructions,  dilodged. 

Daring  the  fiscal  year  ending  June  30, 1892^  $4,087.09  was  expended. 
Aa  before  stated,  operations  stopped  at  the  Big  Drift,  consequently  the 
shoals  12  miles  below  Greenville  were  not  reached.  In  the  near  future 
this  reach  of  river  will  require  careful  attention ;  the  tenitory  is  a  rich 
ttid  fertile  one,  and  some  judicious  effort  to  overcome  these  shoals  in 
theintere.st  of  low-water  navigation  will  be  a  demand  in  the  interest 
of  the  increased  commerce.  ^ 

The  claim  supposed  to  be  presented  by  the  Dunknn  County  Trans- 
portation Compsuiy  for  a  cut-off  owned  by  them  and  for  which  the  act 
provides  payment,  has  not  yet  been  presented  and,  as  stated  in  a  former 
report,  it  is  doubtful  if  it  ever  will  be.  Two  thousand  dollars,  how- 
ever, has  been  reserved  to  meet  this,  if  ever  presented.  This  money 
will  eventually  be  applied  either  to  iiiii)rove  the  cut-oft'  or  tlie  old  river, 
aimay  seem  most  expedient.  The  incre^ise  in  (tommerco  in  the  upper 
liver  warrants  an  expenditure  of  additional  money  between  St.  Fran- 
cis and  Greenville.  According  to  law,  however,  I  apprehend  that  any 
estimates  would  not  be  in  order  in  this  report,  as  it  would  be  new  work. 

Commerce. — ^Por  commerce  see  ^'  Improving  St.  Francis  River,  Arkan- 
saa." 

Money  statement. 

Jnly  1, 1891,  balance  unexpended $7,a^>7.32 

Jone  30, 188©,  amount  expended  during  fiscal  year 4,  (W7.  ()() 

Jnly  1, 1893,  balance  unexpended 3,170.23 

July  1, 1892,  outstanding  liabiliticB 193.35 

Jnljr  1, 1892,  balance  available 2,J)7G.S8 
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Pay  mil tS. 

OenernI  sappliea 

SubBUtence  supplies 

Fii«l 

8t«tionery 

Tnivi'iinK  oxp^nsea 

Grnli  lio(iks - 

Mcilicina 

TDiueiiortatioii 

Total 4,! 

Reserved  in  Unilod  6tat«B  Tioaanry  for  freight  charges 

Grand  total !,( 


t  raPROVEStEJjT  OF  LITTLE  RIVER,  MISSOURI. 

r 

^  TliP  first  appropriation  ever  made  for  tbis  river  was  that  of  th' 

k  wliicli  became  a  law  Atigiist  11,  1888,  amountiiig  to  $5,000  ( fivi?-ei| 

.  of  the  estimate,  ?8,000),    Tlie  project  for  improvement  contomp 

I  rendei-ing  it  navigable  at  high  and  medium  stages  firam  Hornersvi 

I  itsjiinctiou  witli  the  St.  Francis  River,  especially  to  prolong  the 

t  dium  Btage  of  water  by  ronftning  the  wat«r  to  one  of  the  two  cJ 

r  making  out  of  the  lake  upon  which  Hornersville  is  situated,  and  i 

moving  the  anags,  logs,  and  miiasea  of  drittwood  that  have  aci: 

Ittted  ill  the  channel.    The  pmject  for  the  expenditure  of  the  ♦ 

referred  to  above  provides  that  it  be  expended  as  follows,  viz:  f1 

or  as  much  its  may  be  necessary,  in  building  a  dam  across  one  o 

chutes  at  or  near  the  lake,  and  the  balance  in  removing  the  i 

obstrnctions,  in  4^tie  way  of  overhanging  trees,  logs,  snags,  and  i 

over  the  distance  specilied,  and  that  the  snag  boat  A.  B,  Johnto 

nsed  for  this  work,  being  tninsferred  in  due  form  ahd  by  prone: 

thority  and  at  the  proi>er  time  for  this  purpose,  the  dam  to  be 

structed  of  bmsli  and  gravel,  brush  and  rocks,  or  of  such  other  i 

rial  as  may  be  had  in  the  locality  aa  may  be  best  adapted  to  the 

pose,  the  work  to  be  executed  by  liii-cd  labor  and  the  pnrchai 

material  in  open  market,  as  thia  is  most  economical  and  ndvanta^ 

to  the  Government.     It  will  be  seen  that  this  provides  for  the  n 

the  snag  boat  A,  B.  Johnson, 

There  was  expended  during  the  fiscal  year  ending  June  30, 
82,i%5.63  in  removing  snags,  drift  piles,  and  cutting  overhanging 
to  a  i>oint  80  miles  from  the  mouth  known  as  Perkins  Bar,  and 
structing  a  dam  300  feet  long  across  the  right  chute. 

By  act  approved  September  10,  1890,  $3,000  was  appropriated. 
November  22,  1890,  the  water  continuing  low  and  the  boat  beiii 
quired  for  work  upon  the  appropriation  to  which  she  properly  bek 
she  was  withdrawn  fiom  the  river. 

For  the  fiscal  year  ending  June  30,  1892,  $3,011.38  was  exjwi 
Early  in  the  year  an  attempt  was  made  to  resume  operations,  bat 
to  be  abandoned  on  acc-ount  of  low  water  until  late  in  the  moni 
Detreinber,  at  which  time  the  boat  was  dispatched  to  the  point « 
work  was  stopped  the  previous  year;  tVom  there  she  worked  her 
^^        through  to  the  lake,  a  distance  of  about  40  miles.    Ninety -six  a 


'  «.  "^ 


APPENDIX  W REPORT  OF  CAPTAIN  TABER.       K)^? 

ere  removed^  1,087  overhaiiging  trees  cut,  and  8  driftpiles  dislod^uoil. 
ixtreme  cold  weather  overtook  the  working  party  before  their  arrivsil 
Qd  high  water  met  them  at  the  lake;  they  were  therefore  compelled  to 
top  operations,  aside  from  the  collection  of  some  material  for  use  in  re- 
Mdrs  to  the  dam.  The  boat  was  taken  to  Marked  Tree,  Ark.,  near  the 
Math  of  the  river  and  laid  up.  The  work  done  on  this  river  has  al- 
ready afforded  much  relief  to  the  territory  drained,  and  those  inter- 
ested have  not  been  slow  to  take  advantage  of  and  utilize  the  channel 
M  opened.  The  obstructions  were  more  formidable  than  the  reconnois- 
lance  showed,  and  to  carry  out  the  original  project  <about  $3,0(X)  addi- 
tional will  be  required. 

The  commerce  fully  warrants  the  outlay,  and  it  is  accordingly  recom- 
BeDded. 

(kmmerce. — No  new  data  having  been  received  in  regard  tocomnierce, 
it  is  not  thought  advisable  to  take  up  space  in  this  report  to  simply  re- 
iterate the  remarks  of  last  year,  as  these  are  already  a  matter  of  printed 
reconl  and  may  be  referred  to  if  necessary. 

Money  ntat^ment. 

Jaly  1, 1R!>1,  balance  ancxpon<lo<l $:i  0.?1 .  IK) 

ivob  90f  1892,  amount  exponded  during  fiscal  year 3, 01 1 .  :M 

Wy  1, 1892,  balance  unexpended 20. 52 


Exprnne  acvoHHt, 

hjToW $1,717.R3 

Oeofral  supplies 227*.  79 

BvlniBtonoe  supplies rtThy.  33 

Hfldieine lt?.»i« 

l^sfeling  expenses 37. 05 

?ad 4(K>.:r) 

t^Mwportation VXm 

Dvpoftiied  to  the  cn^lit  of  UnitiMl  StuU'S  Treasury - i.  44 

Wcrred  in  United  States  Treasury  for  fn*i/?ht  rhar^rs 28.  Ot 

Total 3,011.38 


W  13. 


PRELIMINARY  EXAMINATION  AND  SURVKY  AT  CLARENDON  AND  THK 
LOWER  WHITE  RIVER,  ARKANSAS,  TO  DETERMINE  THE  EFFECT  OF 
BACKWATER  FROM  THE  MISSISSIPPI  RIVER  AND  ITS  CAUSE,  AND  THE 
MEANS  AND  COST  OF  PREVENTING  INJURY  THEREFROM. 

[Printed  in  Hoase  Kx.  l)ncf .  Noa.  118  and  lO:},  Fifty -Horoiid  Coiip:rfHfl.  flrat  hohsioii.] 

Office  of  the  Chief  of  Eniuneers, 

United  States  Army, 
WaHhingion^  I).  C,  February  /,  iSr>^^ 

8iB:  I  have  the  lienor  to  submit  herewitli  copies  of  reports,  dated 
lumber  2, 189(),  and  January  18,  1892,  respectively,  upon  preliminary 
^mination  and  survey  of  "Clarendon  and  the  Lower  \Vliite  Kiver,  Ar- 
kansas, to  determine  the  effect  of  backwater  from  the  Missi8sii)i)i  River 
*nd'it8  cause,  and  the  means  and  cost  of  preventing  injury  therefrom," 

Ewa  92 107 
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made  by  (3apt.  II.  S.  Taber,  Corps  of  Engineers,  in  compliance  with  pro- 
visions of  river  and  liarbor  act  approved  September  19, 1890. 

Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer,  Soath* 
VFCst  Division,  rei>ort«  that  the  construction  of  levees  along  the  Misws- 
sippi  River  below  Helena^  Ark.,  will  prevent,  as  far  as  is  pnicticable, 
injurious  eflfects  of  the  Mississippi  Kiver  backwater  on  the  White 
River. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Caset, 
Brig.  Oen.y  Chief  of  Engineer^. 
Hon.  S.  B.  Elkins, 

Secretary  of  War. 


] 


preliminary  examination  at  clarendon  and  the  lower  white 
rivek,  arkansas,  to  determine  the  effect  op  backwater 
from  the  mississippi  river  and  its  cause,  and  the  3iban8 
and  cost  of  preventing  injury  therefrom. 

United  States  Engineer  Office, 

Littk  Rocky  ArJc.<f  December  2j  1890. 

General:  In  accordance  with  the  requirements  of  a  letter  dated 
Office  Chief  of  Enfriucers,  Waslungton,  D.  C,  September  20,  1890, 1  j 
have  the  honor  to  report  that  the  preliminary  examinations  called  for  i 
th(>rein  have  been  made.    •    •    •  ] 

The  situation  at  Clarendon  can  only  be  determined  by  a  most  care-  % 
ful  study.  Have  visited  the  locality  in'person.  Have  had  gauges,  soch  i 
as  I  have,  plotted  carefully,  and  a  careful  reconnoissance  has  bae^n  made  ] 
of  the  vicinity  by  a  competent  assistant  engineer,  and  there  are  not  data  \ 
enoufrh  to  settle  the  question  as  to  the  intluence  of  the  ba<^kwater  jfrom  ! 
the  Mississippi  Kivcr.  In  the  first  place  a  study  of  the  gauges  indi-  j 
cates  errors  in  tlie  record  or  observation  as  the  plotted  gauges  show 
impossible  anomalies.  This  is  a  serious  matter,  sinw^  by  them  theques-  -j 
lion  must  in  jKirt  be  solved  as  follows:  With  a  height  of  crest  of  flood  j 
wave  at  Ja(*k.^nport  or  Newport,  and  a  given  height  of  crest  of  flood  ^ 
wave  in  the  Mississip])i  Eiver  at  mouth  of  White  River,  there  will  be  a  s 
certain  resultant  height  at  Clarendon  if  the  backwater  of  Mississippi 
Eiver  all'ccts  this  gauge. 

Tluowing  out  tiie  small  tributaries,  the  same  reading  of  gauge  al  ] 
JacksoniM)rt  should  give  the  same  reading  of  gauge  at  Clarendon,  or  J 
X)ractically  so;  if  tliat  gauge  is  unaflected  by  the  Mississippi  Kivflf  i 
bjuikwater,  etc.,  clearly  then  accurate  gauges  are  very  important  j 
Next,  an  accurate  line  of  levels  extends  from  Helena  to  the  mouth  of  ' 
White  River  upon  the  Mississippi  River,  and  another  accurate  line  ex-  ^ 
tends  up  White  River  to  Clarendon.  Thes0  show  that  with  extreme  j 
low  water  in  the  White  and  extreme  high  water  in  the  Mississippi? •  ■ 
very  improbable  combination,  the  water  of  the  Mississippi  would  not  « 
back  u])  thf  White  River  nearer  than  50  miles  of  Clarendon.  Reliable  ; 
information  shows  that  the  Mississippi  River  flood  goes  over  bank  \ 
below  Helena  (see  blue  print*),  proceeds  iicross  the  country,  present- ' 
ing  a  wall  of  water  to  the  Hood  of  the  White  River.  Just  the  heightof 
tliis  wall,  just  where  it  (»xtends,  is  of  vast  importance  in  the  solution  of ' 
these  <|uestions,  and  these  data  can  only  be  had  by  a  careful  instru- 

•  Not  printed. 
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ontal  survey  with  an  accurate  line  of  levels  sufficiently  widely  ex- 
uded to  give  an  idea  of  where  the  waters  of  the  White  meet  those  of 
vt  Mississippi  in  the  mutual  overflow.  What  precedes  indicates  that 
auge  reading  and  survey  will  be  necessary. 

The  gauge-reading  sliould  extend  over  at  least  one  year  and  will  re  • 
jBiie  to  observe  one  at  Jacksonport  and  the  other  at  Clarendon.  This 
I  probably  all  the  time  that  can  be  spared,  and  may  give  data  with 
rhich  to  correct  the  more  extended  observations.  A  longer  period 
nmld  be  more  satisfactory.  The  survey  will  require  about  a  mouth^s 
rork.    The  cost  will  be  about  as  follows,  ^iz:  For  the  gauges: 

hro  obMrvers,  at  $35  per  month,  each,  for  one  year $^0 

ilMionery  and  incidentals fiO 

IKK) 

%axtjf{iransaUHr\al)from  Old  Town  to  St,  Charles,  and  other  surrey n  for  the  purjiose  of 

determining  the  topography  of  the  ricinity. 

Ikb  iMiBtant  engineer  in  charge,  at '. ."  $150 

1^9  assiatant  engineer  (transitinan) 100 

hn  assistant  engineer  (leveler) 100 

IVo  chainmen,  at  $40 80 

be  rodman,  at  $40 40 

our  axmen,  at  $25  each 100 

oe  flagman,  at  $30 30 

600 

He  cook 40 

M  team  ancl  teamster 75 

715 

iro  tents  and  flies,  14  by  16,  $35 70 

irenty-four  pair  blankets 80 

imp  equipage,  cooking  stove 50 

na  month's  provisions 125 

1, 040 

ittruments  on  hand,  T.  and  L 275 

Nitionery  on  hand 10 

1.H25 

tto^  observers 900 

•ntingencies 275 

Total 2,5(K) 

I  have  the  honor  therefore  to  respectfully  recoiniiUMid  that  the  gaujjes 
le  kept  and  the  survey  made  at  the  above  cost,  as  tlie  interests  involved 
Uly  warrant  such  an  outlay;  and  again,  the  value  to  both  the  White 
iiid  Mississippi  Elver  improvement  works  of  the  information  gained 
vould  fully  warrant  it,  aside  from  any  purely  loenl  interests.  The  ac- 
Mimpanying  hydrographs*  will  explain  themselves. 

The  present  commerce  is  24,370  tons  at  this  locaHty  and  is  steadily 
iicreasing,  keeping  i)ace  with  the  general  tendency  of  increase  through- 
3at  the  State. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

U.S.  Tabkr, 
Captain^  Corps  of  Enijinvcrs. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  S.  A. 

(Through  Col.  C.  B.  Oomstock,  Corps  of  Engineers,  Divisitm  Engi- 
'^^r,  Southwest  Division:) 

*  Not  printed. 
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[Foarth  indorsement.] 

U.  S.  Enginebb  Office, 
Little  Rockj  Ark.^  DecenAer  27 j  1890. 

Respectfully  returned  to  the  Chief  of  Engiueers  (through  the  Division 
Engineer). 

•  •••••• 

In  my  opinion    •    •    •    the  locality  is  worthy  of  improvement 

«  •  •        -       •  •  •  • 

H.  S.  Tabeb, 
Ca])tain,  Corps  of  JSngineerM, 

[Fifth  indorsement.] 

U.  S.  Engineer  Office, 

Southwest  Division, 
Ne^v  Torky  December  30^  1890, 

Respectfully  returned  to  the  Chief  of  Engineers. 

•  •••••• 

I  am  of  opinion  that  the  lower  White  River  from  Clarendon  down  is 
worthy  of  improvement. 

C.  B.  COMSTOCK, 

Colonel  of  Engineers^ 
Bvt.  Brig.  Gen,,  U.  8.  A.,  Division  Engineer, 


survey  at  clarendon  and  the  loviter  white  river,  arkansas,  to 
determine  the  effect  of  backwater  from  the  ivussissuti 
river  and  its  cause,  and  the  means  and  cost  of  preventiko 
injury  therefrom. 

United  States  Engineer  Office, 

lAttle  Rock,  Ark.,  Jannnry  18, 1892, 

General:  In  accordance  with  the  requirements  of  letters  dated 
Ofticc  ('liiof  of  Engineers,  U.  S.  Army,  Washington,  D.  C,  September 
LM),  1890,  and  January  2, 1891, 1  have  the  honor  to  submit  the  following 
rei)C)rt  respecting  the  survey  at  Clarendon  and  the  lower  AMiite  River, 
with  a  view  to  determining  the  effect  of  backwater  from  the  Mississippi 
River  and  its  cause,  and  the  means  and  cost  of  preventing  injury 
tlierefiom.  In  the  provisions  of  the  first-mentioned  letter,  I,  in  company 
with  an  assistant,  visitedthelocality  and  established  a  number  of  facts; 
and  in  establishing  these  facts,  certain  questions  arose  for  settlement^ 
which  cx)ul(l  only  be  settled  by  a  survey.  The  facts  may  be  briefly  sum- 
marized as  follows: 

(1)  Until  quiti^.  recently,  the  town  of  Clarendon  has  been  entirely 
above  overflow,  or  n(»arly  so. 

(2)  Tliat  of  late  years  it  has  been  overflowed,  or  portions  of  it^  to  a 
depth  of  over  2  feet,  seriously  interfering  with  business,  causing  great 
apprehension  on  the  part  of  the  inhabitants,  great  deterioration  in  value 
of  property,  threatening  the  commercial  interests  representing  nearly 
2r).(KK)  tons  of  freight  annually,  which  is  received  and  delivered  at  tliis 
point;  to  which  may  be  added  a  third  apparent  fact,  this  overflow  \va^ 
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oecarred  nnoe  fhe  giving  way  of  the  levees  below  Helena,  on  the  MiBsis- 
rippi:Biv6r  between  Helena  and  the  mouth  of  the  White  Biver. 

{nieJqiieBtionB  that  arose  were : 
;(1)  How  near  does  high  water  in  the  Mississippi  Biver  back  up  the 
"ffliite  Biver  towards  Clarendon ;  i.  e.^  how  far  it  would  do  so  if  it  simply 
time  in  at  the  mouth  of  the  White  Biver  1 

(2)  How  mueh  water  comes  across  the  country  between  Helena  and 
;-w  mouth  of  the  White  Biver  and  what  effect,  if  any,  would  this  have 
LiuoQ  the  backing  up  of  the  waters  of  the  Wliite  Biver  and  increasing 
1te  iBood  at  Clarendon  t 

0)  If  the  levees  were  all  in  repair  from  Helena  to  the  mouth  of  the 
Uliite  Biver.  would  the  height  of  the  flood  at  Clarendon  be  reduced  to 
fbedd-time  limit  t 

Having  a  survey  of  the  Mississippi  and  of  the  White  Biver,  the  first  * 
'VMti<Hi^  was  readily  answered,  i.  e.,  in  a  theoretical  way.  Practically 
B  would  Bot  be  possible  to  eliminate  the  wat^  coming  across  the 
pmtry  from  the  Mississippi;  but,  supposing. that  any  such  water  could 
'flome  across  the  country,  and  the  White  Biver  be  at  extreme  low  water 
;Ciid  the  Mississippi  at  extreme  high  water,  the  water  of  the  Mississippi 
[ivmild  flow  back  up  the  White  Biver  to  within  50  miles  of  Clarendon. 
?ftwM  apparent  that  the  other  questions  coulcl  only  be  answered  by 
^famung  a  number  of  lines  of  levels  and  to  thoroughly  investigate  the 
fwhole  matter. 

It  was  estimated  in  my  letter  of  December  2, 1890,  that  $2,500  would 

l^'bt  expended  in  gauge  observations  and  in  a  survey.    The  letter  referred 

''to  herein  ftom  your  office,  dated  January  2, 1891,  informs  me  that  the  . 

ilteonnt  available  for  each  locality  for  survey,  in  the  river  and  harbor 

aoproved  September  19, 1890,  really  should  not  exceed  $500,  but 

1 91,000  was  allotted  for  the  above  work.    Accordingly  I  waited 

al  tbe  leaves  were  off  the  trees  and  the  water  was  low,  and,  equipping 

""^pirty  as  cheaply  as  i)os8ible,  succeeded  in  i*unning  one  line  of  levels 

^tom  St.  Charles  to  Old  Town,  as  indicated  on  tlie  tracing  sent  herewith. 

^his  does  not  give  as  much  data  aa  ouglit  to  be  had  in  regard  to  the 

Suestion,  but  settles  one  point,  however,  and  that  is,  that  wat^^r  making 
1  at  Helena  and  below  would  flow  across  the  country  and  strike  the 
M^ite  Biver  channel  at  about  a  point  50  miles  below  Clarendon,  where 
the  watier  backing  up  from  the  month  of  White  River  would  exttmd.  It 
4oe8not  enable  me  to  say  definitely  what  volume  of  water  will  meet  this 
ticom  other  points  below,  nor  can  as  good  an  idea  as  was  desirable  be 
Ibrmed  of  the  height  of  the  wall  of  waters  i)roceeding  across  the  couu- 
tay,  as  there  are  numerous  ridges  that  will  undoubtedly  cut  off  some. 
There  are  several  hydrographs  *  submitted  herewith  of  the  White 
^ver  and  the  Mississippi.  These  show  that  the  marked  rises  at 
Olarendou  are  apparently  effectt*d  by  the  rises  near  the  headwaters  of 
the  White  River.  The  problem  is  too  delicate  to  be  solved  without 
more  data.  Different  opinions  might  prevail  as  to  the  effect  of  this 
^ater,  but  with  the  data  secured  already  in  hand  I  do  not  see  anything 
"to  warrant  any  very  positive  declarations  one  way  or  the  other.  With 
the  repairs  that  are  now  going  on,  or  have  been  going  on,  at  the  levees 
l>elow  Helena,  it  is  possible  that  a  practical  solution  of  t\ve  problem 
Inay  be  had  very  soon  by  conditions  being  made  the  same  \xlX^i^^^^- 
Qiflsippi  Biver  as  they  were  several  years  ago,  and  if  t\i\^  eoxAvlYoii  is 
likely  to  be  met  within  the  ensuing  year,  I  fc^ijovdd  be  ii\  i^^s^  ^ysd^xsi% 

•Not  printed. 
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the  wbolo  matter  rest  whore  it  is  until  the  levees  were  so  repaired.  If  it 
fs  not  (leenied  advisable  to  wait  for  this  practical  solution,  tlien  1  feel 
that  the  only  thing  to  be  done  is  to  continue  the  survey  and  secure  the 
necessary  data.  I  believe,  from  the  study  given  the  matter  and  conver- 
sations ha4l  with  citizens,  that  if  the  levees  are  all  put  iu  good  condition 
below  Helena,  on  the  Arkansas  side,  that  tliis  will  put  an  end  to  the 
ditttculty. 

Even  witli  additional  expenditure  for  survey  it  is  by  no  means  cer- 
tain that  even  then  anything  like  an  accurate  estimate  could  be  given 
of  the  etiect  of  the  Mississippi  River  on  the  White  River  at  Clarendon. 
It  is  a  well-known  fact  that  rivers  having  no  greater  fall  to  the  mile  than 
the  White  River  are  atfect^Ml  many  miles  up  to  an  appreciable  degree 
by  tlie  floods  of  the  rivers  into  which  they  flow,  and  there  is  no  doubt 
but  that  with  the  Mississippi  River  low  and  a  flood  in  the  White  River 
(an  unusual  combination)  the  White  River  would  empty  itself  much 
more  rapidly  than  when  the  Mississippi  River  is  up;  but  to  show 
graphically  or  demonstrate  accurately  that  the  waters  of  the  Miasis- 
sijjpi  would  art'ect  the  White  River  so  many  feet  is  not  an  easy  problem. 

The  situation  at  Clarendon  is  serious,  and  the  amount  of  commerce, 
amounting  to  about  25,000  tons  of  merchandise,  warrants  the  careful 
consideration  of  this  entire  matter;  and  any  outlay  to  secure  further 
data  would  be  of  no  loss  to  the  country  generally,  whether  it  eflected 
anything  for  Clarendon  or  not,  because  it  will  give  data  in  regard  to 
the  country  lying  between  the  Mississippi  River  and  the  Wliite  Eiver 
that  will  be  very  useful  in  the  future  projects  for  the  imx)rovement  rf 
the  two  rivers,  and  worth  all  that  it  costs  to  secure  data  of  these  tvo'^ 
rivers,  to  say  nothing  about  the  town  of  Clarendon.    I  would  recom- 
mend, therefore,  one  of  two  things:  That  all  further  consideration  d 
the  matter  be  suspended  until  the  effects  of  completing  the  levees  be-' 
h)w  Helena  can  be  seen;  or  else,  that  a  further  allotment  of  ♦IjSOObe 
made  to  complete  the  levels  necessary  for  a  thorough  study  of  the  mat 
t^i. 

1  am,  sir,  very  respectfully,  your  obedient  servant, 

H.  S.  Taber, 
Captain  of  Etujlneert. 

Brig.  (icn.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U,  aV.  A. 

(Tiirougli  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engi- 
neer, {Southwest  Division.) 

PosTS(;iiii>T. — Tlie  tracings  ♦  sent  herewith  speak  for  themselves  rf 
the  study  tliat  has  been  given  this  matter,  and  render  unnecessary  any 
elaboration  in  the  wav  of  a  memoir. 

The  device  for  showing  the  combined  effects  of  the  waters  of  tlietvo 
rivers  is  very  largely  due  to  Mr.  J.  R.  Van  Frank,  my  assistant  engi- 
neer. 

Lest  r  should  not  have  made  myself  jdain,  I  add  here  that  it  isnij 
opinion  that  the  Mississippi  water  does  affect  the  height  of  the  water »t 
Clarendon.  How  niucjh  it  affects  it,  however,  is  a  problem  thatreuiain* 
unsolved. 

H.  8.  j;^ 

*  Not  printed* 


'''■■'■  "  -.',■■ 

APPENDIX  W— ilEPOBT  OP  CAPTAIN  TABEB.  '  1703 

s 

[Fint  indorsement.] 

U.  S.  Engineer  Office, 
Southwest  Division, 
Kew  Yarky  Jwnuary  29^  1892. 

Bespectftally  forwarded  to  the  Ohief  of  Engineers. 

Ab  the  perfect  leveeing  of  the  Mississippi  Biver  below  Helena  will 
oreeent  itvinrioas  effects  of  Mississippi  backwater  on  the  White  Biver,  as 
mt  as  is  practicable,  farther  surveys  in  the  vicinity  of  the  White  Biver 
are  not  deemed  necessary. 

O.  B.  COMSTOOK, 

Oolonel  of  Engineers^ 
Bvi.  Brig,  Oen.j  U.  S.  A.j  JDivisian  Engineer. 


MKBOVTB  SUBMITTED  IN  COMPLIANCE  WITH  RESOLUTION  OF  HOUSE 

OF  REPRESENTATIVES  OF  MARCH  4,  1892. 

[Pzintad  In  Honae  Sz.  Boo.  No.  188,  Fifty-Moond  Congress,  flntMMfon.] 

Office  of  the  Ohief  of  Engineers, 

United  States  Army, 
Washingtafiy  D.  C,  March  P,  1892. 

SiB:  I  have  the  honor  to  acknowledge  the  reference  to  this  office  of 
iwohition  of  the  United  States  House  of  Bepresentatives  of  the  4th  in- 
stant^ as  follows : 

JtmoUedf  That  the  Secretary  of  War  be,  and  ho  is  hereby,  requested  to  Itimish 
the  Honae  of  HepreeentativeSy  at  the  earliest  day  practicable,  such  information  as 
lie  may  have  in  regard  to  the  effect  of  backwater  from  the  Mississippi  Biver  and  its 
eanse,  and  the  means  and  cost  uf  preventing  injury  therefrom,  at  Clarendon  and  the 
Lower  White  River,  Arkansas,  as  directed  in  the  ''act  making  appropriations  for 
the  improvements  of  rivers  ami  harbors,  and  for  other  x>ur])oseH,*'  approved  Septem- 
ber 19,  1S90. 

In  reply  thereto  I  beg  to  invite  attention  to  the  report  by  this  office, 
onder  date  of  February  1, 1892,  on  the  examination  and  survey  of  Clar- 
endon and  Lower  White  Biver,  Arkansas,  made  by  Capt.  H.  S.  Taber, 
Corps  of  Engineers,  to  comply  with  a  requirement  of  the  river  and  har- 
bor act  of  September  19, 1890,  and  published  as  House  Ex.  Doc.  No. 
118,  present  session  of  Congress,  a  copy  of  which  is  herewith.  In  the 
reiK>rt  referred  to  the  opinion  is  expressed  by  Col.  C.  B.  Comstock,  Corps 
of  Engineers,  the  division  engineer,  that  the  construction  of  levees  along 
the  Mississippi  River  below  Helena,  Ark.,  will  prevent,  as  far  as  prac- 
ticable, injurious  effects  of  Mississippi  River  backwater  on  the  White 
Biver. 

Accordingly,  with  the  view  to  obtaining  the  further  information  called 
for  by  the  resolution  under  consideration,  Colonel  Comstock  was  directed 
to  furnish  an  estimate  of  the  cost  of  constructing  these  levees.  This 
estimate  he  submitted  in  report  of  the  7tli  instant,  a  copy  of  wiiich  is 
herewith. 

Col.  Comstock  states  that  only  an  approximate  estimate  of  the  cost 
can  be  given  on  account  of  the  uucertiiinty  as  to  the  increase  in  flood 
heights  which  will  arise  li'om  confining  floods  to  the  main  river.  He 
gives  the  approximate  estimate  of  the  cost  of  constructing  sufficient 
levees  along  the  Mississippi  River  from  Helena  to  the  White  River,  as 
follows:  5,100,900  cubic  yards  of  levee,  at  22  cents  per  cubic  yard, 
$1,100,000.    I  concur  in  the  views  of  Col.  Comstock,  and  beg  to  say 
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that  the  reports  herein  referred  to  and  accompanying  this  letter  con- 
tain all  the  information  in  this  office  regarding  the  subject-matter  ot 
the  resolution. 
The  resohition  is  herewith  returned. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen,j  Chief  of  Engineers, 
Hon.  S.  B.  Elkins, 

Secretary  of  War. 


report  of  col.  c.  b.  comstook,  corps  op  enoineers. 

United  States  Enginjber  Office, 

New  York  City,  March  7, 1892. 

General  :  In  rei)ly  to  your  letter  of  March  5, 1892, 1  have  the  honor 
to  stat«  that  only  an  ap]>roximate  estimate  of  tlie  ex)st  of  sufficient 
levees  along  the  Missis8ii)pi  River  from  Helena  to  the  White  River  can 
be  given  on  account  of  the  uncertainty  as  to  the  increase  in  flood  heights 
which  will  arise  from  confining  floods  to  the  main  river. 

An  approximate  estimate  is  5,100,000  cubic  yards  of  levee  at  22 
cents,  $1,100,000. 

The  annual  cost  of  maintenance  of  these  levees  would  be  small  if 
they  were  everywhere  so  far  back  from  the  river  as  to  be  safe  from 
caving  for  liity  years,  probably  not  more  than  1  or  2  i)er  cent. 

If  built  near  caving  bends  this  cost  of  maintenance  will  be  largely 
increased,  by  what  amount  can  not  be  foreseen,  as  it  depends  on  tbe 
unknown  changes  which  may  occur  in  the  position  and  form  of  the 
river,  and  which  may  cause  levees  to  cave  into  it. 
Very  respectfully,  your  obedient  servant, 

C.   B.   OOMSTOOK, 

Colonel  of  Engineers,  Bvt.  Brig.  Gen.,  U.  S.  A. 
Brig.  Gen.  Thomas  L.  Oasky, 

Chief  of  Engineers,  U.S.A. 


APPENDIX  X. 


BEMOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIVER;  IMPROVE- 
M£NX  OF  MISSISSIPPI  RIVER  BETWEEN  OHIO  AND  ILLINOIS  RIVERS, 
OF  HAKBOR  AT  ST.  LOUIS,  OF  OSAGE  AND  GASCONADE  RIVERS,  MIS- 
SOURI, AND  OF  KASKASKIA  RIVER,  ILLINOIS. 


BKPOnT  OF  MAJOR  A.  M.  MILLER,  CORPS  OF  EXGJXEFRS,  OFFICER  TN 
CHAMGE,FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  IS'J^,  WITH  OTHER 
nOCUMJSNTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Bemoving  ^nags  and  wrecks  from  Mis> 

sisftippi  River. 

2.  Mittsisaippi   River  between  the  Ohio 

and  luinois  rivers. 


3.  Harbor  at  St.  Louis,  Missouri, 

4.  Ga8cona<lo  River,  Missouri. 

5.  Osa&^e  River,  Missouri. 

6.  KasKuskia  River,  Illinois. 


United  States  Engineer  Office, 

St.  Louis^  Mo.,  fhtly  .V,  7,s5>;?. 

GSNEBAL:  I  have  the  honor  to  forward  lierewitii  anmial  reiM>rts  for 
the  fiscal  year  ending  June  30,  1892,  for  tbe  works  in  my  char^^e. 
Very  respectfully,  your  obedient  servant, 

A.   M.   MlLT.ER, 

Major ^  Corps  of  Eiuj'uwvrs. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A, 


X  1. 


removing  snags  and  wrecks  from  MISSISSIPPI  river. 

* 

Tbe  work  for  the  fiscal  year  consisted  in  the  removal  of  sim^^s,  logs, 
and  leaningtrefesT)etween  the  mouth  of  the  Missonri  River  and  Nat<*liez, 
Idiss. 

The  river  was  divided  into  two  districts,  the  first  extending  from  W\i\ 
mouth  of  the  Missouri  River  to  Memphis,  Tenn.,  and  tlie  sec.oiid  from 
Memphis,  Ten n.,  to  Natchez,  Miss.  The  snag  boat  11.  (i.  WrUjht  wan 
asHigned  to  work  in  the  first  district,  and  the  snag  boat  J.  N.  Macomb 
to  the  second  district. 
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ine  V^right  uojtiui  work  on  August  I,  lSi)l,  :tii<l  workwl  ooutttitini 
until  February  as,  1S»2;  tbe  ^[ltcomb  bogau  wink  on  August  15,  IfiSi 
aad  remaiuod  in  commiaeioii  until  Miireb  IB,  1892. 

The  work  arcomplished  by  the  suag  boat«  is  given  iu  the  foUowii^ 
table: 


Mum  of  aokg  bout. 


a.O.Wrigbl 
J.N.  Mumiib 

ToUil  .. 


The  boilers  ordered  for  the  Macomb  dniing  the  previous  flwal  y 


B  received  and  pliiced  in  pc 
was  also  placed  on  the  Maco 
boats  and  they  are  now  rei 
needs  of  eommerce  may  re 

The  work  accomplishetl 
navigation  of  tlie  river,  fori 
on  smigs  was  of  frequent  o. 
at  work  it  is  almost  uiihear 

An  annual  appropriati 
amount  not  to  exceed  $10 
and  will  patrol  the  river  wj 
clear  of  obst  ructions. 

The  amount  expended  on  im«  . 


1  boat;  a  new  batting  beaoi 
repairs  were  made  to  both 

I  commission  as  suoa  as  the 

at«  is  of  great  benefit  tn  the 

II  g  of  steamboats  by  runuiug 
ice  the  snng  bo»t«  bav**  bhea 

made  for  this  work  of  an 
nta  will  be  put  in  commission 
ry,  and  will  keep  tbe  channel 

iring  the  tlacal  year  endinft 
June  3(1,  1892,  was  #98.250.  A  detailed  statement  of  the  expenditures 
is  given  in  the  accompanying  tablesNos.  1  and  " 


MoHvy  sliitemeut. 


lilt  avjiiliililu  for  liscftl  j-bi 


iirnl  of  rTpenditurea  nmila  in 
litaippi  Rii-fr  ilHiing ^ical jIM 
if  Auyiut  II,  ISSB. 


.   SnbatBtencD 
.  Snpplia 

.   KopBlrlng  ij 
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rcmovinjF  o5«(niclioiu  tii  JnMi««<jppi  jRirer,  ^.—  Continued. 


Toa€h«r. 


54 
56 

56 
67 
58 
50 
60 
61 
62 
63 
64 
65 
66 
67 


70 
71 
72 
73 
74 
75 
76 
77 
78 
70 
80 
81 
82 
83 
84 
85 
86 
87 
88 
80 
00 
01 
02 
03 
94 
05 
96 
07 
96 
90 

loo 

101 

102 

I 

2 

4 

5 
6 
7 
8 
0 
10 
11 
12 
13 
14 
15 
16 
17 
18 
10 
20 
21 
22 
23 
24 
^ 
26 
27 
28 
20 
80 
81 


To  whom  paid. 


W««teni  SMoTo  ManTg  Co 

DttyBubberCo 

WMtern  OoAl  Hid  Tow  Co 

Oreelt^-Burnhain  Grooer  Co 

GnstJBiaohoff 

EwaldlnmOo 

A.S.Aloo4tCo 

KeTore  Babber  Co 

PfttebnrsCoiaGo 

Alax.  H.StewBrt 

Hlrod  iiicn.....>< 

M^orA.H.MlUer 

H.C.  Wilson 

JunoB  Smith 

Vioksborg  and  Greenyille  Packet  Co. 

JoelTowmaii 

CG.Engle 

Smidnr  penons 

The  Ouver>Pinnie  Grocer  Co 

J.  H.  Coflln  4k  Co 

Jaoob  Walter 

Hired  men 

do 

do : 

do 

Matt  Honagban  &Co 

do 

......do 

Geo.Traab&  Co 

Dan.  Shea  &  Co 

K  A.  Hitchcock,  receirer 

Cairo  City  Coal  Co 

Pittsburg  Coal  Co 

do.T 

Joseph  Hirsoh 

Valmtine  Reach 

Western  Coal  and  Tow  Co 


For  what  paid. 


Store  fittings 

Hose 

Coal 

Subsistence 

t do 

Iron  and  steel 

Drafting  materinl . . . 

Hose 

Coal 

TraToUng  expen8«Ni. 
Services 


Mileage 

TraTeUng  expenses. 

Services 

Freight  charges  . . . . 

Drayage 

Subeistenoe 

do 

do 

Outfit  an4  supplies . 

Subsistence 

Services 

do 

do 

do 

Subsistence 

do 


do..... 

do 

Kepairs 

Coal 

do 

do 

do 

Subsistence. 

do 

Coal 

Medicinen... 


Moflltt-West  Dnip  Co 

The  W.  A.  BoDMack  Lnmbor  (,'0 '  Lnmbcr 

CharleM  Miller 1  Sheet  iron  wi)rk 

Rob't  D.  Patterson  Stationery  Co £u vehipcH 

Klwell  &  Ward ;  Subsistence 

James  Sweney  &  Co St4>am  pii»e 

James  Ward  &  Son ,  Outtit  and  supidfoH  . 

Simmons  Hardware  Co ' do 

Giist.  Blachoff SulMtiHteuce 

Anchor  Line  Store 1  Outtit  and  nuppHc.i . 

Huse  &  Loomis  Ice  and  Tr:!nsi»ortali«»ii  Co  ..1  Ice 

Hired  men I  ServiccH 

James  Smith ' do 

Sundry  ]>er8onB '  Subsintoun^  MturcH  . . 

C.  Pichetto SubHint.oucc 

Natchez  Ice  Co do 

Hired  men 1  Services 

do do 

do ' do 

do do 

Rob't  Armstrong ' do 

Peatross,  Cameron  &.  C«» Coal 

H.  M.  Khrmann  k.  Bros Snbsintence 

J.  Hirsch ' do 

Matt.  Monaghan  A  Co ' do 

do ' do 

Jacob  Walter ' do 

Valentine  Rench ' do 

The  Oliver- Finnie  Grocer  Co ' do 

Cairo  City  Cool  Co I  Coal 

G.  Traub  &  Co Subsistence 

Pittsburg  Coal  Co 1  Coal 

do do 

The  W.  A.  Bonsuck  LiimlMT  Co |  Lnmlwr 

Consolidated  Coal  Co.  of  St.  LoiiIm  Coal 


James  Ward  &■  Son 
Anchor  Line  Store 

Simmons  Hardware  Co ' do 

Laflin  6l  Rand  Powder  ('o ■  Powder 

Ewald  Iron  Co I  Iron  . . . 

Paddock-Hawlev  Iron  Co 

Wrought  Iron  Range  Co 

Weaton  Stone  Manufacturing  Co. 


Supplies 

Outnt  and  Rii]>iilirM 


Amount.  ^ 


do 

Stove,  etc 

Stove  aud  fittings. 


2L85 
56.46 

174.86 
37.41 

155.56 

38.23 

7.10 

75.00 

860.00 
33.00 

403.00 
88.88 
34.30 
55.00 
6.00 
3.00 
2S1.80 
47.54 

603.14 

100.02 

76.70 

1.783.60 

388.83 
1,791.83 

828.17 

210.28 

127.03 
85.81 
05.76 
15.00 

146.25 

107.76 
1,053.50 

615.00 
67.60 
52.05 

118:00 

4.34 

96.08 

7.60 

11.35 

41.41 

344.85 

210. 01 
43.43 

121.36 
24.00 
12.78 

403.00 
55.00 
33.02 
67.90 
18.40 
1, 791. 58 

382.42 
1,087.00 

899.00 

150.00 

702.12 
29.20 

127.67 
81.43 

163.32 
34.44 
35.90 
43.13 

145.70 
60.04 

610.00 

800.00 
23.33 

126.00 

152.67 
78.17 
10.81 
20.00 

131.  Cm 
32.00 
10.00 
30.80 


Bl»«Ui_W«ri 

Elir'  ■"  ■' 

(Wd-nl.I--,.ki!m,Tr.;n 

rf.- 

Th«  OltTBr-Flnnif  lii.M:-T  Co, . 

g;Ss?^T:„H,,„-. 
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do 

da __. 

■."'.:"':' ... 

v/^v.']n'.''"."y.'.'.' '."'.'. 

'■''"fir:;''''''''''''*'' 

'b-^= 

Sp--Il:-, 

gX'::::::::::::;:";: 

^nlisi-i™-.. 

;.;;;;•«;;....;:;;;:';;.;:;■:.■.:..:.::; 

19.  M 
T.58 
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jr.  No.  1,— ^Detailed  siaiement  of  emenditures  wiodt  in  connection  with  the  teork  of 
removing  obstrncUouB  in  MvtBitHppi  River,  «<c.— Continued. 


Voucher. 


5 
0 
7 
8 
9 
10 
11 
12 
13 
14 
15 
10 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

47 
48 
49 
GO 
51 
52 
53 
54 
55 
56 
57 
58 
59 
6U 
61 
62 
63 
64 
65 
66 
67 
68 
09 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 


To  whom  paid. 


Falion  Iron  Work* 

Francis  Whittaker  &  Sons 

David  Nicholaon 

Biachoff-Gregg  Meat  and  Vegetable  Co , 

do 

Henry  A.  Koettker 

Hnae  &.  Loomis  Ic^  and  Trans.  Co 

Simmons  Hardware  Co 

Robt.  D.  Patterson  Stationery  Co 

Jolin  J.  Ganahl  Lumber  Co 

James  Smith 

Anchor  Lino  Store 

£  wald  Iron  Co 

Carl  Seta 

Hired  men 

do « 

do 

do 

David  Nicholson 

Francis  Whittaker  &  Sons 

Bischoff-Gregg  Moat  and  Veg.  Co 

do 

Huse  &,  Loorois  Ice  and  Trans.  Co 

Consolidated  Coal  Co.  of  St  Louis 

Buxton  8l  Skinner  Stationery  Co 

Page  &  Tolkacil 

Anchor  Line  Store 

Simmons  Hardware  Co , 

James  Ward  &,  Son 

K.  O.  Nelson  Manufacturing  Co , 

Chas.  W.  Barstow 

John  J.  Ganahl  Lumber  Co , 

EwaldlronCo , 

Hired  men 

do 

do 

do 

Peter  Griffin 

G.  E.  Meissner 

Carl  Seta 

Jere  Haldeman 

St.  Louis,  Iron  Mountain  and  Southern  Rwy. 
Co. 

T.  L,  Crawford 

Bisohoff-Gregg  Meat  and  Vegetable  Co 

, do 

Ranken  &  Fritsoh  Foundry  and  Macliiuc  Co, 

John  J.  Ganahl  Limiber  Co 

E.  E.  Forney 

Wm.  Barr  Dry  Goods  Co , 

David  Nicholson 

KW.Moon 

The  Con8olidat«d  Coal  Co.  of  St.  Ixtuia 

James  Ward  &  Son 

Anchor  Line  Store 

James  Sweeney  &  Son 

C.H.  Van  Dike 

Peterson  &.  Homes 

Chaa.  W.  Barstow 

Huse  Sc  Loom  is  Ice  TranRpurtatiftn  C  u 

Ewald  Iron  Co 

Fulton  Iron  Works 

Paddock-Hawley  Iron  Co , 

John  J.  Ganahl  Lumber  Co 

Western  Coal  and  Tow  Co 

Drey  &  Kahn 

Simmons  Hardware  Co , 

James  Ward  &  Son 

Anchor  Line  Store , 

Chas.  W.  Barstow 

Fulton  Iron  Works 

Pentland  Sl  Hahn 

Francis  Whittakor  &  Sons 

Ewald  Iron  Co 

The  Bell  Telephone  Co.  of  Mo 

Bischoff-Gregg  Meat  and  Vegetable  Co 

David  Nicholson 

CarlSetz 

Hired  men 


For  what  paid. 


Repairs 

SuDsistence 

do 

do 

do 

do 

Ice 

Outfit 

Log  book 

Lumber 

Services 

Supplies 

Angle  iron,  etc 

Subsistence 

Services  

do 

do 

do 

Subsistence 

do 

do 

do 

Ice 

Coal 

Stationery 

Supplies 

Supplies 

— do 

....do 

Outfit 

Paints,  etc 

Lumber 

Rivets,  etc 

Services 

...do 

....do 

...do 

...do 

Subsistence 

...do 

Traveling  expenses . . 
Commutation  tickets 

Administering  oaths 

Subsistence 

...do 

Castings 

Lumber 

Traveling  expenses. . 

Outfit 

Subsistence,  etc 

Parts  of  machinery  . . 

Coal 

Supplies 

do 

Copper  bends 

Ice 

Crockery 

Paints 

Ice 

Iron 

Casting 

Angle  iron 

Lumber 

Coal 

Glass,  etc 

Hardware 

Supplies 

do 
Paints 

Castings  and  I  beams 
Brass  blocks 
Subsistence 
Iron 

Telephone  subscrixitionH 
SubsiHtcnee 

do 

do 
Scr\'ioC3 


Amount- 


mo.  79 

40.88 

153.71 

184.76 

192.37 

31.85 

7.86 

5.25 

4.50 

330.52 

4.67 

26.54 

16.52 

15. 75 

553.00 

1, 130. 00 

214.00 

1, 330. 32 

309.73 

85.80 

243.15 

90.45 

25.05 

66,75 

5.36 

2.30 

83.26 

1.70 

175.41 

08.70 

49.06 

00.92 

31.89 

603.00 

1,306.00 

1,037.50 

275.00 

9.33 

3.00 

19.37 

1.00 

8.90 

1.00 

256.01 

208. 01 

170.  70 

58.65 

9.00 

170. 14 

112.51 

60.30 

15.80 

58.19 

29.17 

13.00 

13.65 

28.65 

79.20 

78.99 

52.06 

8.00 

28.93 

46.14 

57.54 

21.20 

n.33 

51.30 

42.27 

95.90 

66.50 

2.40 

30.79 

85.25 

50.00 

374.59 

348.26 

22.25 

1,306.83 
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Table  No.  1. — Detailed  slatement  of  expenditures  fnade  in  -eonneeHon  with  the  work  of 
removing  obetructions  in  Miaeiseippi  Biver,  tfto.— Continaed. 


QuArter. 


Fourth  .. 


Voacher 


To  whom  paid. 


83  Hired  men 

84  Jerry  Cross 

8r»  Kdward  ('ulver 

86  Uune  &,  Loom  is,  Ice  and  Transportation  Co. . 

87  Hired  men 


88  ;  Buxton  &  Skinner  Stationery-  Co 
Total 


For  what  paid. 


Ser\'ioes 

...do 

Traveling  expenses. 

Ice '. 

Services  

Stationery 


Amount 


$1,2».68 
35.00 
13.00 
52.15 

aoaoo 

.91 


08.2SO.OOi 


Tart.k  No.  2. — Detailed  stalement  of  expenditures  made  in  connection  with  the  work  oj^ 
removing  obstructions  in  yfississippi  River  during  fiscal  year  1802,  as  required  by  sec- 
tion 7  of  the  river  and  harbor  act  of  August  11, 1888. 


Office  expenses 

Suporvjsion 

Expenses  of  snac  boat  If.  (r. 
WriRht: 

Crew 

Outfit 

Fud 

Snb«i«t«Mir«» 

SupplioH 

Kepairs 

MiHcellniHMmH 

Expenses  nf  HUHt;  bout  J.  N.  Ma- 
comb: 

Crew 

Outfit 

Fuel 

SubHiHtenro 

Supjilit'?* 

Hf'paitH    

IVIiMirllaiuHHis 

St<)relM)at  Abert 


1891. 


July. 


f4O3.0O 
200.00 


2, 770. 18 
101.70 


43.39 
45. 93 
95. 10 
12.25 


2, 7ro.  16 
141.19 


613. 45 

.80 

4,  303.  \Vi 


Total 11,5811.53 


Aug. 


$242.12 
200.00 


2,183.66 
874.83 
575.59 

1.356.94 

124.40 

281.66 

30.60 


1, 968. 13 

664.81 

317. 75 

1, 271. 89 

364.61 

2.631.38 

29.66 

55.00 


13, 163. 03 


Sept. 


$369.15 
300.00 


215.64 
GOO.  16 
372.78 

900.96 


125.66 
569.13 
323.57 

7.08 
258.05 

3.75 
55.00 


Oct. 


Nov. 


2,18L50 

"'48.' 75 
237.70 


8.60 


2,120.00 

9.00 

140.00 

336.85 

.75 


$613. 10 
448.06 


2.201.00 
279.06 
840.88 
975.82 
156. 15 
152. 10 


2,OS4.00 


1, 04.').  00 

694.5:) 

3.50 


3,494.42 


5,082.55 


34.90 
55.00 


10.484.00 


Dee. 


$348.  a 

29K.a; 


2,10(1.83 
156L27 

1,043.01 
523. « 
103.53 
15&« 
4.31 


2,113.50 
28.41 

1,052.50 
95L68 
112.10 
413.34 

too 

55.00 


9,432.80 


Office  ex|>ciist'« 

SupervirtHni 

ExiHMlMOH       of    H\VA\l    br».lt     H.      (J. 

Wriffht : 

Cnw 

Outfit 

Fufl 

SubsistentMi 

Supplies 

Kepairs 

Misr«"llaiHMMis 

Exi>euseH  of  Hn:i^  boat  J.  N.  .Ma- 
comb: 

Crew 

Outfit 

Fuel  

Sul)HisteiiC4) 

SupplieH 

Hf^pairH 

MiMfellant'ouA 

Storcjboat  AImtI 


1892. 


Jan.  Feb. 


Mar. 


$766. 00 
542.06 


$2,174.00     4,314.35 

65.15  I 

Cr)1.70  I      874.30 


1, 108.  67 
144.  27 
297. 00 


364. 54 
17.75 


2. 136. 00 


1,372.12 
4:16. 77 


55.00 


2,128.00 

45.15 

1,320.00 

908.29 

95.18 

9.17  ! 


$403.00 
200.00 


1,  310. 50 

387. 10 

614.95 

190.03 

25.75 

50.00 

12.25 


3,711.16 

2.00 

1, 837.  87 

1.04 
808.84 


55.00 


50.00 


Total 8, 450. 68 


11,439.79  !l0.056.59 


Apr. 


$353.00 
200.00 


1,330.32 
11.38 


538.21 

32.46 

430.03 


1,389.00 
1.25 


101.59 
20.82 

318.37 
4.50 
4.67 


May. 


$406.76 
200.00 


1,315.33 
63.00 


205.41 

25.05 

122.36 


Jnne. 


Totsls. 


$150.91  $3.9^00 


218.90 


2,70&8D 


1,312.60 

37.52 

41.70 

571.14 

14.40 

296.02 

1.00 


1,220.66  i33,l«.33 

53.10  2.210.JJ 

28.77  5,297.11 

661.67  6,587.78 

41.50  801.2» 

180.99  2,071.93 

13.50  72.  W 


1,306.83 

188.72 

28.77 

835.54 

75.45 

667.23 

.50 

35.00 


23,028.38 

1.344.73 

8,624.W 

7,487.00 

698.63 

9,785.78 

78.01 

419.  *y 


4,735.60  4,612.79  15,706.13  98,250.00 
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Xa. 

':MENT  of  MISSISSIPPI  river   between  OHIO  AND  ILLINOIS 

RIVERS. 

PROJECT. 

)ject  of  the  improvement  is  to  obtain  a  minimam  depth  at  low 
(J  feet  from  the  mouth  of  the  Illinois  River  to  St,  Louis,  a  dis- 
41  miles,  and  8  feet  from  St.  Louis  to  the  mouth  of  the  Ohio 
distance  of  191  miles,  the  natural  depth  being  in  many  cases 
to  4  feet.  The  initial  point  of  the  work  for  the  lower  portion  is 
3,  the  programifie  being  to  make  the  work  continuous,  working 
x^am  from  thart  city.  Work  at  detached  points  has  also  been 
)n  under  allotments  specially  made  by  law  for  the  improvement 
igs  and  the  protection  of  local  interests, 
an  of  general  improvement  contemplates  a  reduction  of  the  river 
proximate  width  of  2,500  feet  below  St.  Ix)ui8,  the  natural  width 
many  cases  from  1  to  1^  miles,  and  the  protection  of  the  allu- 
ks  from  erosion.  The  methods  employed  are  to  build  up  new 
ith  the  solid  matter  caught  from  the  river  itself  by  means  of 
and  revetment  of  the  banks,  both  new  and  old,  when  necessary. 

ORGANIZATION. 

^ganization  of  the  engineering  staff  during  the  season  was  as 

ervising  engineer  was  assigned  to  the  general  supervision  of  all 
cs  and  of  the  supply  depot.  His  office  was  in  St.  Louis,  and  his 
ere  t6  advise  and  direct  the  resident  engineers  and  to  have 
charge  of  the  supply  of  brush,  stone,  and  piles,  and  of  the  tow- 
i  barges  engaged  on  the  work. 

esident  engineer  was  provided  with  quarters  and  an  office  at 
1.  His  duties  were  to  have  immediate  direction  of  the  work  of 
tion;  to  make  such  surveys  and  observations  as  might  be  re- 
to  keep  the  progress,  map,  upon  which  all  work  was  to  be  located 
s  constructed;  to  keep  the  journal  and  other  records  of  the 
3  prepare  payrolls;  to  render  quarterly  property  returns,  semi- 
bud  annual  reports  to  the  officer  in  charge,  forwanling  them 
the  superintending  engineer. 

i[>erintending  engineer  was  Mr.  D.  M.  Currie.  Eeaident  en- 
at  Alton,  III.,  Mr.  William  S.  Mitchell;  at  Eush  Tower,  Mr. 
imb  during  the  fall  season  and  Mr.  John  O.  Holman  during 
iig  sea»son;  at  Ste.  Genevieve,  Mr.  William  8.  Mitchell  during 
and  Mr.  John  O.  Holman  during  the  spring  season.  The  pro- 
t  of  brush  was  in  charge  of  Mr.  C.  D.  Lamb. 

WORK  ACCOMPLISHED. 

was  carried  on  during  the  year  at  Alton,  111.,  Eush  Tower,  and 
levieve.  Eepairs  to  plant  were  made  whenever  necessary,  and 
plant  contracted  for  during  the  last  fiscal  year  was  completed 
Lvered.  Eight  gauges  were  established  at  short  intervals  be- 
efferson  Barracks  and  Jones  Point  and  readings  were  made 
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ALTON. 

The  work  at  Alton  ronsistcid  in  t\w  ext4?n8ioii  of  the  present  submerge- 
ablo  stone  <liko,  for  a  distiince  of  2,4(K)  feet,  and  iu  raising  the  crest  of 
old  dike*  l^  fi»(?t,  for  a  distance  of  8(M)  fwt  at  the  lower  line. 

The  object  of  th(»  work  is  to  prevent  the  formation  of  a  bar  in  front 
of  the  landing  at  Alton  by  dire^iting  the  flow  of  water  at  low  stages 
along  the  riverfront  at  that  place.  A  contract  was  entered  into  for 
tins  work  with  Mr.  II.  S.  Hrowu,  of  Quincy,  111.,  under  date  of  January 
28, 1801,  and  operations  were  commenced  on  August  10, 1891,  and  com- 
])leted,  as  far  as  the  present  appropriation  would  permit,  on  MayS, 
1802.  One  hundred  and  ten  piles,  46,400  cubic  yards  bnish,  and  17,422 
cubic  yards  of  stone  were  used  in  the  work.  Tlie  details  are  given  in 
the  report  of  Mr.  William  S.  Mit^'shell,  assistant  engineer,  which  is  for- 
warded hei'ewith. 

During  the  prosecution  of  the  work  and  since  then  the  Missouri 
Kiver  has  been  at  a  higher  stage  than  the  Mississippi  Kiver,  causing 
backwater  from  the  former,  Avhich  sodea<lened  the  cuiTeut  that  the 
work  has  as  yet  had  but  little  efl*e(5t  on  the  bar  in  front  of  the  lauding. 
It  reciiiires  a  high  water  in  the  Mississippi,  with  a  low  wat^r  in  the 
Missouri,  before  there  is  sufticient  current  to  wash  away  the  bar.  The 
amount  expended  was  $40,018.78. 

BUSH  TOWEE, 

Operations  at  this  locality  consisted  in  the  construction  of  hunlles 
on  the  east  side  near  James  Landing,  also  hurdles  on  the  west  side 
near  Wilcox,  and  in  the  protection  of  the  bank  at  Calico  Island. 

At  thc!  close  of  the  previous  fiscal  year  work  was  in  i)n)gi'es8  bn 
hurdles  Nos.  4  and  5,  east  si<le.  These,  as  well  as  Nos.  2  and  3,  were 
('oini)lrted,  and  the  bank  between  Nos.  4  and  5,  wiiich  was  rapidly  c^v- 
in^',  was  revetted. 

A  lar)i,^c  jMU'tion  of  the  river  flowed  down  the  west  side,  spread  ont 
into  tlinMM'liai)H<'ls.  To  close  these  and  force  the  water  over  to  the 
east  si<l(*  of  the  liver,  three  hurdles,  Nos.  3, 4,  and  5,  were  built.  Owin^ 
to  br<l  rock  it  was  not  possible  to  build  the  full  length  of  these  hurdles 
in  thr  usiKil  manner.  They  were  extended  as  far  out  on  the  bar  as  wad 
])n)(ti(;ibIoat  t\w  stage  of  wat.i»r  and  were  then  connected  with  the  Mis- 
souri blulV  shore  by  solid  stone  and  brush  dikes.  During  the  winter 
and  sprin;i  tlir  liunlles  were  seriously  damaged  by  ice  and  high  water, 
thos(^  on  tlu'  w(\st  side  bein<^  nearly  swept  away,  with  the  exception  of 
t\w  stone  (likes.  This  work  was  all  repaired,  as  well  as  the  high  aud 
ra]u<lly  tluetuating  stages  of  the  river  would  i)ermit. 

The  hunlles  built  aggregate  0,710  linear  feet,  of  which  5,920  feet  were 
on  the  east  and  3,71)0  on  th<'  west  side. 

The  i)roteetion  of  a  portion  ot*  Calico  Island  became  necessary,  as  the 
change  in  the  direction  of  the  current  caused  it  to  cave  raj)idly.  A 
mattress  4,000  feet  hnig  by  120  feet  wide  wai^  constructed  and  sunk  so 
as  to  cover  the  eroded  i)ortion,and  st^ne revetment  was  idaced  on  l,3"itl 
feet  of  the  bank  above  the  u])stream  end.  Tlie  details  of  the  work  are 
shown  in  (he  re])orts  of  Mr.  1).  M.  Ciirrie,  assistant  engipeer,  and  Mr. 
John  Ilobnau,  sui)erinteudent,  forwarded  herewith. 

The  etfeet  of  this  work  can  not  be  observed  until  low  water,  at  which 
time  it  is  expected  that  the  water  will  be  found  conflned  in  one  chan- 
nel.   The  amount  expended  was  $181,066. 
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STE.  GENEVIEVE. 

■ 

This  work  was  nearly  (*om])lete(l  at  the  close  of  tlie  hist  fiscal  year, 
and  it  only  remained  to  finish  it  by  sinking  drift  on  linidle  No.  2,\vat- 
tllDg  and  placing  eurtiiius  on  hurdles  Xos.  3  and  1,  and  (lrivin*r  the 
lower  row  of  piles  on. hurdle  No.  4,  all  of  which  was  a(*coinplished  by 
July  17.  During  the  month  of  March  the  wattlin{j:  on  the  hurdles  was 
laised  to  the  UO-foot  stiige  to  inducxj  a  furthiir  fill.  The  rt>]K)rts  of  ^Ir. 
D.  M.  Gurrie,  assistant  engineer,  and  Mr.  John  O.  Holmau,  superin- 
tendent^ forwarded  herewith,  show  the  details  of  the  work. 

This  work  has  accomplished  the  object  aimed  at,  namely,  the  reten- 
tion of  the  channel  at  Little  Kock,  which  is  the  landing  for  Ste.  Gcne- 
yieve.    The  amount  expended  was  $31,223.8:2. 

PLATES. 

Plate  1  is  a  general  map  of  the  river  from  the  Merchants  Bridge  to 
Briokeys  MUJ,  and  shows  the  hwation  of  the  works,  with  the  exception 
of  Uie  Alton  Dam,  which  is  shown  on  Plate  2.  The  Avork  accom])lislied 
during  the  year  at  Calico  Island  and  Hush  Tower  reach  is  shown  on  a 
bgei-  scale' on  Plate  3. 

MATERIAL. 

Brush  and  poles  were  obtained  by  hired  labor,  a  royalty  of  5  or  10 
cents  per  cord  l)eing  paid  to  owners  of  land  where  brusli  was  cut. 

Stone  was  obtained  by  contra<*t  from  the  Grafton  (Quarry  Company 
at  4.3  cent^  i>cr  cubic  yard,  with  the  exception  of  a  small  (quantity  pnr- 
chased  in  open  market  during  the  season  of  low  wat<»r,  tlie  delivery  in 
rither  case  being  upon  Government  barges  at  the  quarries. 

Piles  were  obtained  by  contract,  during  the  first  half  of  the  y(*ar, 
from  Mr.  John  Cleary,  at  prices  varying  IVom  (>  to  8  cents  piT  linear 
foot,  according  to  length,  delivered,  and  by  pnrcha.se  in  o])en  market 
during  the  last  half  of  the  year,  at  prices  varying  from '4}  to  CJ  cents 
per  Unear  foot,  delivercjd  on  barges. 

Kope,  bolts,  wire,  spikes,  nails,  etc.,  were  puichase^l  by  contract  when 
large  quantities  were  needed;  otherwise  in  ox)eu  market. 

SUPPLY  DEPOT.  . 

All  supplies,  exexjpt  stone,  brush,  and  pi](^s,  were  delivered  at  the 
4epot,  foot  of  Arsenal  street,  St.  Louis,  and  thence  distribut^'d  on  a]>- 
proved  requisitions  to  the  several  works.  In  addition  to  this  function 
of  the  depot  it  is  a  general  repair  sho]»  and  yard,  where  all  repairs  to 
plant  not  requiring  dockage  wer(;  made. 

REPAIRS   OV    PLANT. 

The  steamer  Gen.  OiUmore  was  taken  ont  on  the  ways  at  Carondeh't, 
^here  new  cylinder  timbers  were  iMit  in  and  other  e\t(insive  re]»airs 
^^e.  Nec'cssary  repairs  wen*  also  made  to  ])ile  drivers,  barg(»s,  <iuar- 
ter  boats,  and  all  fioating  ]>lant.  The  b'5  model  barges,  <!ontracte(l  for 
during  the  previous  fiscal  year,  wt're  comi)leted  and  delivered. 

A  reference  to  the  report  of  ^Ir.  S.  S.  Van  Xorman,  who  had  imme- 
diate supervision  of  tin*,  snj^ply  depot  and  of  the  repairs,  which  is  for- 
^sirdwl  herewith,  will  show  all  details  f>f  the  work. 
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VALUE  OP  PROPERTY. 


The  present  value  oi  the  property  belonging  to  this  work  is  shown 
in  the  following  table: 


ClnsH  rtf  iin»iK»rty. 


JiiiKi  30, 
J  KOI. 


Debit«.< 


Barpon.  model  mu\  flat $5fJ, 

R«af ,  iniu-hiiio  »h»i» | 

KnatH.  Bninll I  13, 

Drivoni,  i»ile 30, 

ShuntieK.  i>ortabl(' [  ''' 

Stt^aiiior  <  it'iHTHl  ( f  illiniin' ;  11, 

Ijaiinchei*,  st^'ain }  6, 


Tonf H  

Supply  di*iH»t 

ToiiiH  and  appliaiicen 

nimrdiii^  onltit 

<  )ffl«'r  fiirnitun' 

Siirveyini;  instriiiiiciitt*. . 
I'hotu'j^rHpliie  appanitiiH. 


I 


Total 


3. 
4. 

9. 


306.41 
800.00 
757.12 
002.% 
r>08. 34 
742. 07 
466. 62 
190.75 
812.76 
307.65 
661.89 
385.63 
456.70 
200.48 


Cn>dJt«.f 


BalMfe 

jQDeU^ 

1881 


m,  934. 75 
1.500.51 
132.49  i 
550.73 


$26,225.00 


o  goa   iM 


745.18 
618.61 

'i57."(>6l! 

20.68    . 


4,225.64 
7, 650. 00 
1. 44X09 
2,  <i02. 90 
1,000.00 

'  :V7i."76 

2,110.27 

966.19 


I 


155,769.37       68,756.81 


I 


*  IiirluilcH  Ditly  cxtrnonliiiary  n^iwiirri  and  additioiiB. 
tliicludi;a  only  aattumod  dcturiuratiou. 


992,018.11 
3,398.51 

32.  sun 

6.13i« 

12,787.94 

5.4l&e 

19Q.1S 

3,441.00 

3,03161 

9.314.31 

8S.fl3 

(13.70 

S30.ll 


45,005.54  I    178.SaO.OI 


GAUGES. 

The  gauges  at  Grafton  and  Grays  Point  were  read  daily  during  the 
year,  and  tlie  readings  are  appended,  marked  A. 

Eiglit  new  gauges  were  also  established  at  intervals  between  Jeffer- 
son Harraeks  and  Jones  Point,  and  were  all  read  daily.  Tlie  object  of 
these  gauges  was  to  observe  if  any  change  in  slope  of  the  water  surface 
was  caused  by  the  works  of  improvement. 

CONDITION  OF  THE  RIVER, 

The  channel  depths,  as  furnished  by  the  Mississippi  and  Ohio  Rivers 
Pilots'  Association  tVir  the  year,  are  appended,  luarkeil  B.  A  full 
list  could  not  be  obtaiiu^d,  as  the  pilots'  reports  are  not  all  preserved 
by  the  association. 

The  river  was  closed  to  navigation  by  ice  from  January  7  to  Febru- 
ary 5,  IS02.  The  stage  of  water  was  lowest  in  October,  1891,  when  it 
fell  to  standard  low  water.  The  highest  stage  was  reached  on  May 
10,  1S92,  when  the  reading  on  the  St.  Louis  gauge  was  36  feet.  This  is 
the  highest  stage  since  1858.  The  record  shows  but  three  higher  known 
stages,  viz,  37.11  in  1858,  mM  in  1851,  and  41.39  in  1844.  The  river 
therefon*  was  to  within  5.39  feet  of  the  highest  known  stage,  that  of 
th(*  Hood  of  1.S44.  Standard  low  water,  reading  4  feet  on  the  gauge, 
the  oscillation  of  the  river  was  32  feet. 

During  the  period  of  lowest  water,  channel  depths  in  the  inipix^ved 
Xmrtion  were  rei>orted  as  small  as  4.5  feet  with  the  lead. 

Owing  to  low  water  and  lack  of  business  the  Anchor  Line  packets 
were  laid  up  for  three  months,  viz,  October,  November,  and  December, 
1891. 

The  water  has  not  as  yet  subsided  sufliciently  to  show  the  effect  of 
the  recent  high  water,  but  it  is  probable  that  large  deposits  liave  been 
made  hc^hind  the  hurdles,  and  that  a  much  improved  channel  will  result 
during  the  coming  low  water  season.  The  works  now  extend  for  a  dis- 
tance of  35  miles  below  St.  Louis. 


APPENDIX   X REPORT   OF   MAJOR   MILLER. 


1717 


ESTIMATE. 

uut  that  can  be  profitably  expended  during  the  yejir  ending 
194,  is  $1,000,000.  It  is  propose<l  to  expend  this  sum  in  car- 
he  programme  heretofore  adopted;  that  is,  to  carry  on  the 
iiprovement  continuously  from  St.  Louis  downstream,  re- 
nd by  building  up  new  banks,  thus  reducing  the  river  to  an 
te  width  of  2,500  feet,  alluvial  banks  to  be  protected  from 
t  is  proposed  to  obtain  by  this  means  a  channel  of  at  least  8 
water.  The  depth  is  now  liable  to  become  as  small  as  4  feet 
3  in  some  places,  and  less  at  every  locality  where  the  width 
n  2,500  feet. 

L^ral  statement  of  the  proposed  application  of  the  appropria- 
jpecific  as  the  nature  of  the  case  admits.    The  changeable  • 
if  the  river  renders  it  impracticable  to  give  in  advam^e  the 
ity  where  works  will  be  required. 

inal  estimat4?d  cost  of  this  work^  as  revised  in  1883,  was 
;  the  aggregate  amount  approprmted  to  June  30, 1892,  is 
the  amount  expended  to  June  30,1891,  $4,129,014.16. 
of  appropriations  made  for  this  work : 

By  act  of — 

Juuel4,1880 320,000 

March3,  1H81  620,000 

August  2, 1882 600,000 

July  5,1884 520,000 

August  5, 1886 2r75,000 

August  11,  1888 300,000 

September  19, 1890 400, 000 


L872 $125,000 

1873 200,000 

1874 200,000 

1875 200,000 

1,1876 229,600 

1878 240,01X) 

1879 200,000 


Money  staiement. 

»;ilance  unexpended $400, 365. 84 

amount  expended  during  fiscal  year 276, 168. 99 


lalance  unexpended  . . 
•utstanding  liabilities 


124,196.85 

3,827.58 

120,369.27 

525,000.00 

645,369.27 

It  imated)  required  for  completion  of  existing  project 11, 942, 500. 00 

it  can  be  profitably  exi>euded  in  tiscal  vear  ending  Juno 

■ 758,333.33 

in  compliance  with  requirements  of  sections  2  of  river 
or  acts  of  1866  and  1867. 


>alance  available 

opriat^d  by  act  approved  July  13,  1892  * 

[able  for  tiscal  year  ending  June  30, 1893 


PORT  OF   MR.    WILLIAM   S.    MITCHRLL,    ASSISTANT  ENGINEER. 

St.  Louis,  Mo.,  June  30,  1S92, 

»avo  the  honor  to  submit  the  following  report  on  the  construction  of 
to  Alt<m  Dike  during  the  fiscal  year  ending  Juno  30, 1892: 
\\  dike  was  bnilt  in  1882  and  1884.     It  extends  from  the  Missouri  shore 
v'-hcad  of  Ellis  Island  4,850  feet  downstream  and  diagonally  across  the 
in  1,250  feet  of  the  Illinois  shore  at  a  point  700  feet  above  the  pump- 

opriation  wjis  made  for  improving  Mississippi  River  between  mouths  of 
Missouri  Kivers. 
luing  work  between  mouths  of  the  Ohio  and  Missouri  rivers. 
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UouHi*  of  tho  Alton  \v:it«»rwor"kH.  Up  to  the  Jf^vftl  of  low  w:iUt  it  was  c^nRlnictfd  i 
of  iiiattreHsvf4.  ea<li  siljout  t^  Irrt  ionj;,  40  fcivi  \\U\v.,  uiitl  2.5  fwrt  thick,  of  bruKhlaid  | 
ill  two  crossed  croNScs  ht'twet^n  grill:i>;rH  of  polos  uiul  nowciI  through  with  >viren)pf. 
Tlirso  iiiattrcsscB  wen'  huilt  on  ways  ou  the  MiHsouri  shore  above  the  head  of  the 
(like,  and  after  having  boon  lauuched  were  sunk  with  stoue  in  their  proper  places 
iu  tiors,  each  tier  overlapping  that  next  below  it  10  feet  toward  the  chaunol,  tUn8 
fCivin^  the  ]>ropor  slopes  to  th*;  sides  of  the  dike,  and  the  whole  was  dressed  with 
stone.  Abovo  the  bniKli  work  the  dike  was  raised  with  stone  ri]>rap  to  a  lieij;ht  of 
14  fi'ct  abov<*  low  water  tor4,(HM)  fi»ot  of  its  length.  At  that  point  the  height  dnjpptnl 
t-o  II  tout,  and  thence  the  dike  sIo])ed  ot!'  to  3  feet  abovo  low  water  at  its  lower  end. 
When  the  extensi(»n  wax  bogun  last  fall  tlio  work  wiis  found  in  excellent  condition, 
but  its  crest  was  about  2  feet  lower  than  when  built.  This  was  jirobably  not  daeto 
settling,  but  to  ice  passing  over  the  dike  when  running  out  after  each  breaking  up 
in  the  spring. 

The  extension  was  begun  August  10,  1891,  and  was  completed  May  3,  1802.  It  is 
2,4(K)  feet  in  length  and  ext-ends  from  the  lower  end  of  the  old  work  to  a  point  abont 
70  feot  below  the  renter  lino  of  Piasa  street,  approaching  within  1,100  feet  of  the 
Alton  levee  at  low  water.  It  <loes  not  follow  the  prol(»ngatlon  of  the  old  dike,  but 
diverges  from  it  about  2^'  30'  towards  the  Missouri  shore.  The  new  work  is  similar 
in  ))lau  to  the  old,  exco])t  that  the  mattresses  were  increased  iu  width  to  50  feet  and 
were  built  and  launohed  continuously  from  way  barges  instead  of  in  sections  from 
ways  on  shore.  They  were  guided  into  place  by  piles  spaced  50  to  100  feet  apart  and 
wore  iu  four  tiors  for  2,100  feot  t»f  tho  diKo,  three  tiers  for  the  remaining  300  feet,  and 
for  140  fj'ot  at  aljout  the  oonter  of  tho  work,  where  it  crossed  the  deepest  water  en- 
count orod  on  the  lino,  a  fifth  tier  was  roquirod. 

The  mattress  work  and  as  muoh  of  the  stone  work  as  was  required  to  bring  the 
level  of  the  whole  to  IH.').;")  f«?et  above  the  otiice  datum  plane,  or  3J  feet  above  Alton 
low  water,  w««ro  ooinpletod  DooiMnlier  1(>,  when  work  was  stopped  for  the  winter. 
Jn  tho  spring  it  was  rosumed  March  17  and  continued  until  May  3,  during  which 
tinui  the  lower  80y  feot  of  the  old  dike  and  2,100  feet  of  tlie  u«*V,  which  were  at 
alMiut  tho  sanio  level,  wen;  raised  with  stono  3  feot  or  to  188.5  feet  above  the  office 
datum.  'I'his  work  exhausted  the  appropriation  aud  the  dike  is  left  with  the  follow- 
ing prolilo: 

Four  thousand  foot  (old  work)  with  its  orest  4  to  6  feet  and  12  feet  above  low 
wat.M-;  2.900  foot  (8<X)  foot  old  work  2,100  fwt  new  work)  with  orejst  12  feet  wide 
an<l  G  feet  ab<»vi)  low  wat<?r;  'M)0  foot  (new  work)  with  crest  16  feet  wide  and  SJfeet 
abovo  low  wati-r. 

Throughout  tho  time  of  oonstriiotiou  of  the  oxtonsion  the  Missouri  River  was 
liighor  tiian  the  Mississippi  and  in  ronsrcpionco  baokwator  from  tho  former  so  dead- 
ono<l  tho  rnrn'ut  at  this  hjoality  that  tho  work  has  had  but  little  otfoct  on  the  deptwit 
in  tho  Alton  Harbor,  nnIujIi  it  is  intended  to  remove.  At  least  one  high  water  in>ni 
the  Mississipi>i  at  the  tinio  of  a  lower  stage  in  the  Missouri  must  bo  had  before  any 
matorial  change  can  bo  oxpe<-tod. 

All  work  was  <lone  by  oontraot  by  Mr.  H.  S.  Brow*n,  of  i^uinoy,  111.,  iu  accordance 
with  tho  j)lans  and  s])ooili<-ations  prepared  in  thlsotUce,  and  the  h»ng-continued  low 
watrr  of  liisl  fall  an<l  tiio  absonco  of  ourront  during  the  entire  working  season 
woro  most  favorable  for  tho  prosooutiou  of  the  work.  Had  the  ooutra(!tor's  plant 
Im'ou  largrr  and  the  su])])ly  i»f  brush  and  stone  by  subcontractors  more  prompt,  the 
entire  work  might  easily  havo  been  completed  last  fall. 

The  aoooin|)anying  rhar*  shows  the  location  of  the  new  dike  and  the  comparative 
depths  louml  at  tho  beginning  an<l  ending  of  the  work  ou  it,  and  the  following  table 
gives  till'  dotails  of  expenditures  and  tho  ([uan titles  of  material  used: 

}*ilo  tinilxr,  fortjuidos,  110  sticks,  3,691  feet,  at  10  cents $369.10 

Hrnsh,  for  mallrossos.  ;M13  linear  feet  by  .'iO  feet  by  2.605  feet,  15,400.67 

oubio  yards,  at  65  rents 29, 510.'44 

iStono  rii>rap,  ?<.371.(>5  en bi«^  yards,  for  sinking  niattress<'s,  9,050.09  oubic 

yards  abovr  low  water,  17,421.71  oiibio  yanls.  at  $1 17.421.74 

Knginooring  and  <'«>ntingon«ios 1»,  GJ*N.  72 

Total  oxpen<lod  —  appro]»riation 5i),0(M).(N) 

Very  resi)ert fully,  your  obodiont  servant, 

Wm.   S.   MlTtMlKI.U 

Asititftant  Enginter, 
Maj.  A.  M.  MiLi.KH, 

Corps  of  EnyinecrSf  U.  S.  A» 
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KEPOKT  OF  MR.    D.    M.   CimillK,  ASSISTANT   KNGINICKIi. 

St.  Louis,  Mo.,  June  HO,  /.v/'i. 

Major:  I  havo  the  liouor  to  sabmit  the  following  report  upon  Mm  improvement  of 
tlie  Miasis^pi  River,  between  the  Illinois  and  Ohio  rivers,  for  the  ixaovit  year  endin«i^ 
June  30y  IBSij  and  to  transmit  the  reports  of  assistants  in  locul  cliar^e,  whi<*li  are  in- 
tended to  form  part  of  it. 

Works  were  prosecuted  at  Rush  Tower  and  Ste.  Oeiievievo. 

Mu$h  Tower, — This  locality  extends  from  the  foot  of  Lucas  to  the  foot  of  Fish 
Bendy  and  the  works  this  year  include  the  protection  of  the  hank  at  Calico  Island, 
bardies  ou  the  east  side  near  James  Landing,  and  hurdles  on  the  west  side  near  Wil- 
cox: all  located  as  shown  on  the  accompanying  sketch. 

Work  was  in  progress  bn  hardies  Nos.  4  and  5  ou  the  east  side  at  the  heginning  of 
the  year.  The  only  navigable  channel  was  there,  imninged  against  the  bank  above 
No.  4,  and  was  eroding  it  to  a  distance  of  375  feet  lieiovv  No.  5.  A  Iar;[;e  portion  of 
the  river  flowe<I  down  the  west  side,  divided  into  three  streams  or  ehnt<;s,  one  down 
the  Mssiouri  shore,  another  crossing  below,  and  the  third  above  Osborne  tow-head. 

To  prevent  ftirtner  erosion  of  the  oast  bank  a  low-water  protection  mattress  was 
plaeed  from  a  point  295  feet  above  Hurdle  No.  4  to  a  distance  of  1,570  feet  down- 
stream to  the  lower  end  of  the  erosion.  The  chute  down  the  Missouri  shore  was 
then  closed,  when  a  navigable  channel  opened  in  that  above  Osborne  tow-head.  The 
hurdles  on  the  east  side  were  then  extended  as  nearly  to  eompletiun  as  was  practi- 
cable at  the  low  stage  of  water  which  x)Tevailed,  and  their  foundation  mattresses 
were  completed. 

On  the  west  side  the  hurdles  were  extended  as  far  out  on  the  bar  as  was  practi- 
cable at  the  stage  of  water  and  connected  with  the  Missouri  shore  by  solid  stone 
dikes,  which  were  built  as  far  as  the  depth  of  the  earth  on  the  bed  rock  was  insufii- 
cient  to  hold  piles. 

The  river  was  closed  by  ice  during  the  winter,  and  when  it  0)>eiied  the  hurdles  on 
the  east  side  were  found  intact  with  the  exception  (»f  small  breaks  in  Nos.  2, 3,  and  4. 
On  the  west  side  the  damage  was  more  serious.  There  was  a  break  'MK)  feet  long  in 
Ko.  3,  while  of  Nos.  4  and  5  little  remained  except  the  stone  dikes  eonneetiug  tnem 
with  the  shore. 

Daring  the  spring,  No.  2  on  the  east  side  was  re])aired  and  coniph^ted  and  No.  3  on 
the  west  side  was  extended  to  connect  with  tlu;  bar  at  high  stages,  and  tlie  (dd  work 
was  in  part  repaired.  The  break  near  its  west  end  remained  open  when  field  oper- 
ations were  closed  on  account  of  the  iloo<l  stage  May  7,  whih^  its  connection  with 
the  bar  had  been  severed. 

The  hurdles  built  aggregat4i  9,710  linear  feet,  of  which  T>,\)2{)  feet  ar<^  on  the  east 
side  and  3,790  feet  on  the  west. 

I/iiring  the  spring  the  stages  of  river  tiuctuatt'd  rapidly,  hiich  water  causing  sus- 
pension of  work  twice  before  it  was  elose<l  in  May  hv  tlu»  Hood. 

VrQtection, — The  ])roteetion  of  a  portion  of  (.^alico  Island  hrr.tmo  nt-ri-sssry,  the  di- 
rection of  the  current  having  changed  so  as  to  imidn)Lre.  wilh  eiodini;  force  a^^ainst 
its  west  face  about  1,500  feet  below  its  head.  A  inattn-ss.  below  standard  low  water, 
120  feet  wide  and  4,000  feet  long,  was  placed  to  cover  tin*  eroded  sc<tion.  A  revet- 
ment of  stone  was  plaee<l  on  1,1^50  feet  near  the  upstream  end  <»f  the  mattress  and  to 
such  heights  as  were  practicable  without  exoesaive  grading,  ranging  hetw«M*n  10  and 
20  feet  aoove  extreme  low  water. 

The  quantities  of  work,  material  expendc'd,  and  other  ch'tails  are  shown  in  the  re- 
port of  Mr.  .John  O.  llolman,  superintemlent. 

Ste,  Gvnevierc. — The  work  at  this  locality  was  in  contiiiuation  of  that  in  adv:ince«l 
progress  at  the  close  of  the  last  fiscal  year,  consisting  ot"  hurdh's  Nos.  2,  'A,  and  i. 
rhe.se  were  completed  by  siiiking  drift  <m  No.  2  and  wattling  and  ]dacing  curtains 
on  Nos.  3  and  4. 

For  the  quantities  of  work,  material  oxpen<lcd,  an<l  other  <letails  reference  is  made 
to  the  accom]»anying report  of  Mr.  John  O.  Holman,  superintendent. 

Material. — I»rush  was  procured  by  hired  labor  and  ]Mirchase  of  n»\alty.  Details 
are  shown  in  the  report  of  Mr.  C  l3.  Lamb,  RU])erint<'ndi'nt. 

Stone  was  procured  by  contract  from  the  (Jrafton  (Quarry  Company,  with  tluj  ex- 
ception of  a  small  quantity  j)urehased  in  o])en  market  during  the  seasoned'  low  water, 
th»r  delivery  in  either  case  being  upon  (jovtMiiment  barges  at  the  quarries. 

l*iles  were  procured  by  contract  delivered  at  the  works  during  the  lirst  half  td"  tho 
^ear  and  by  purchase  in  open  market  delivereil  on  (Jovernnient  barges  during  tho 
last  half. 

Other  materials,  including  rope,  wire,  spikes,  nails,  and  bolts,  were  ])urchased  by 
contract  when  needed  in  large  quantities,  otln^wise  in  o]n'n  market. 

I'lant. — The  Hteamer  Oen.  (iillmore  vrnt^  taU<'n  ont  on  tlie  ways  at  Carondelet  and 
extensively  repaired,  including  new  cylinder  timbers. 


1.  lOlto  113,  [nchwivc.  whicb  liw)  Umu  r 
ilc.lum-u.t  tllr  .■l<w..  of  Ihe  lu,t  lUtal  yr-M  \ 
'J'lie  ntliur  iilank  reoeiroil  siicU  rt-pBiraiHi  were  uewlwl. 
Dctafla  relating  to  tlio  rupikin  niiil  oilier  oiiemtions  at  tlie  Enginacr  liqict  ^ 
thutru  in  the  report  of  Mr.'S.  B.  Vuu  Nofiuiid,  BaperiiiteitdQut. 
Very  resjiottfiilly,  your  ubetliwit  earvaut, 

D.  M.  Cuntut. 
Jitiitan  Etjima,- 
Hu.  A.  M.  MiLLRR, 

Corps  of  K«slHevi;,  U.S.A. 


OI.MAN,  auPERINTKKDFJTT. 

St.  Lnuto,  Mu.,  JittuSo, 


T. 


Tbe  wcirkduue  on  I.be  Hush  luwcr  stretch  conBistrtl  of  biirdloH  ill  JamM  CI 
tbfl  eitst  sidt),  hurdle«  on  tbe  nest  side  near  Wilcox,  and  protvotioa  work  at 
Island. 

i/Mi-rilx. — At  tbe  lit^iDDing  of  tbe  liiral  year  two  burdles,  Han.  4  and  5.  hi 
started  ou  tbe  east  side  Just  abuve  Lillys  LsadiDg,  and  as  the  bank  at  tbatplsMinril 
ciiItinK  very  fast  tbe  eboiu  lonttross  of  Nu.  4  was  ex(«aded  down  to  conoect  witiilU 
6  bardie.  Tbia  inattreaH.  U50  feet  louKi  J»ly  1  was  entviided  to  a'lliatanesof  J1EM| 
balnw  No.  .'iiuid  230  fuet  npatreani  above  No.  4,  lUftkingtbe  low-wutcr  prntectiinxin 
tiauoiii  for  a  diataiice  of  1,BT0  feet,  )>ut  t-be  oaly  revetment  pla(>ed  was  tbe  ual 
amoi^nt  at  the  ends  of  tbe  bardies.  Tbe  [liling  on  tbene  bardies  wae  eotaplvUlM 
tbe  channel,  a,  distiuioe  of  lOH  feet  from  tha  shore,  early  in  July.  ~l 

To  canNo  a  (111  un  tbe  Illinois  side  of  tbi>  cbnte  iuducing  more  water  t^i  mo  MB 
the  Mlaaonti  shore,  bardies  Nob.  2  and  3  «er«  begun  Jnly  20.  By  the  miildla  afw 
Ifnst  tbeae  hurdles  had  been  extended  a  dJHtance  of  850  and  CSO  feet,  reapeeUtu 
cansing  suoh  a  All  at  the  end  of  No.  4  tbat  t-bia  bnnlle  wat  bnilt  to  a  length  (rfH 
feet  in  tile  early  part  uf  Septenilier.  3I 

TbeHi*  Iiiirdlea,  I'uuiplvt 

aoiiri  aide,  but  Uie  chacui  .,  _ 

boriju  tuwbuail  cbntea  and  tbe  chute  down  the  Miasotiri  shore  past  Wilcox.  ^  ■ 
wllii'li  were  too  kboal  for  steaoiboat  (.baiuitla.  To  Hhut  off  tbe  i^hannel  next  tft 
Hin-.niii  Hliciir  tbr'  iriiismniioii  of  biirdlea  was  begun  near  WOpox  ou  September S, 

Til.''   1 Hi-  A.i.   i.'ii'r  .,,  v.^flslbiBtbiite,  Nos,  3,  4,  and5.    Tbe  piling  and  IbW 

ilr.i     ■  :'         '■- wt-recoiupleled  October  17,  ImtthedikoeofBtOMM* 

bri  rii..  shore  end  of  each  line,  where  pilee  conid  ool  M 

'li  i.    ivcrc  not  completed  until  the  lust  of  November.  W 

III. 11 ■■II  ill   ■■     ■■!■  -.  li.A.MT,  was  carried  well  out  upon  tbi>  bar,  and  tbe hmtt 

pib'H  «-,'ri.  (ii;litl\  I'LirtJiinod  an  soon  as  driven,  bo  that  nowiy  •.il\  the  wal«r  runni^t 
down  past  Kenuett's  was  turned  tbmngb  the  Osborne  cbntea.  The  lower  cbnte  MB 
began  ouItinK,  but  any  considerable  increiuiB  in  depth  wua  provuntcd  by  tbe  pM 
bar  which  wa»  fnuud  there  at  a  1-foot  Ktjtt;c.  Meiinwbile  the  nppor  chute  wis  otft 
tingalgwly,  anil  ou  October  12  this  rhaoael,  though  narrow,  was  of  sufficient  dofdh 
to  I'arry  any  boat  Ihoti  riiunint;  on  that  imrt  of  the  river. 

TIio  cIoHitip;  of  the  oust  or  .lami'N  Cbutv  was  then  reHumod  and  hurdles  Nos.^^^ 
and  '1  were  eom])1ut<'d  from  tbe  towheiul  to  the  work  doue  dnriug  tbe  surampr.  i 
scour  wliivh  develojied  under  tbe  foundation  maltresB  of  No.  2  hurdle  near  tbe  Bhon 
end  early  in  Dccemlier  vsan  lOierkcd  by  placing  u  mattress  320  feet  in  len|rth  byC 
f(«t  in  widlh  above  tbo  drift  row.  An  extra  row  of  pilefl  was  driven  just  above  1^ 
weakened  bnritle  lu  protect  ii  from  drift. 

1'he  force  was  thcu  disbiiiiiteil  and  the  plant  towed  to  tbe  winter  harbor  Decot- 
her  10. 

All  iif  the  hilKlIeH,  cxeept  No,  5  east  siib',  were  brokei\  more  or  less  by  tbe  floT  ^^ 
ive  during  the  winter,  the  Ions  amounting  to  ■'>flO  feet  of  tbe  5,550  feet  on  tbe  east  il^ 
and  I,.~>a)feet  of  the  2,790  feet  on  tbe  west  side,  or  a  total  of  2,080  feet  out  oftiW 
H,310  f'-et  constnict«a  dnrlng  the  fall  scaMoo. 

I'ji-ld  ogierationa  for  the  repair  of  the  nppfr  hurdle  on  each  side  of  the  river  inn 
resuraeil  March  4.  Hurdle  No.  2,  east  Hide,  was  i«paired  in  March.  Two  brcakB,<iii' 
of  280  fi-i-t  and  one  of  50  feot,  were  nulriveu  and  the  bnrdle  extended  40  feet  ntarrt 
tbe  towbead.  A  row  of  clumps.  Spiles  in  each,  was  also  driven  Jnst  above  thedrtn 
row  abrtiK  (be  middle  portion  of  the  biinlle  to  protect  the  broken  piles  from  drift 
The  small  amonnt  of  <Irift  collected  .It  tbe  main  shore  cad  was  sunk  audUMsiM*' 
sioii  .it  tbe  toivbe.Kl  was  wattled. 

In  burdlu  No.  3,  west  side,  a  broak  i.f  300  feet  just  outaide  of  tbe  shore  dike  WM* 
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only  I0A8  from  the  ran  of  ire,  but  during  the  Atonns  of  Mnn^b  tlio  remniiiiiig  drift 
mw,  i^lO  ffot  ill  U^iif^th.  guvo  wny  without  (lauiago  to  the  hurdle  row.  A  row  of  three- 
pile  clumps  12  feet  »part  wan  driven  immediately  below  t^)  Htrengthcn  the  hurdle 
row  while  siuking  the  drift  e4>llectod  a))Ove  it. 

The  ea8t  end  of  the  hurdle,  which  eouhl  not  be  driveu  in  the  low  stAge  prevailing 
iu  the  fall  seaaon,  waa  completo-il  to  the  towheatl,  a  length  of  800  foot.  The  construc- 
tion of  the  foundation  mattri^sa  tVir  thia  portion  of  the  hurdle  w:i.s  greatly  retarded 
by  the  Htrong  current  and  the  quick  rises  of  the  river  over  the  26-foot  stage  Ajiril  7 
ftiid  22,  each  rise  causing  a  suspension  of  several  days.  The  loss  of  KjO  linear  feet  of 
mattress  just  before  the  second  break  made  the  completion  of  the  hurdle  mtu'e  ditti- 
cult  owing  to  the  greater  depth  and  increased  current  through  the  break.  A  large 
IxMly  of  drift  wim  sunk  above  the  old  portion  <»f  the  hurdle,  the  mattress  placed  on 
it  averaging  fn>m  40  to  60  feet  in  widtli.  Drift  mattress  was  also  placed  above  the 
new  portion  with  exception  of  150  feet  near  the  towheail,  but  the  quantity  of  drills 
sunk  was  not  as  large. 

At  the  west  or  shore  end,  200  linear  feet  of  hurdle  had  been  driveu  in  the  gap  when 
the  first  rise  carried  it  away.  After  the  second  rise  another  attempt  was  made  to 
close  it.  A  row  of  clumps,  four  piles  in  each,  was  driven  170  feet  above  the  line  of 
the  hurdle,  and  40  linear  feet  of  mattress  had  been  constructed,  when  the  rise  of  May 
7  Awe]>t  it  away. 

Work  for  the  season  was  then  closed,  and  later  in  the  month  the  plant  was  taken 
to  the  harbor  at  Bushberg. 

Method  ofooimtruclion. — llie  ordinary  forms  were  used,  exce))t  in  the  construction 
of  the  foundation  mattress  at  the  main  shore  end  of  hurdles  Nob.  3  and  4,  on  the 
east  aide,  which  was  built  across  the  channel  during  the  high  water  of  «Tuly  and 
August.    The  (current  was  so  strong  on  these  hurdles  that  the  drift]>ile^  driven  to 
hold  the  mattress  were  scroured  out  befor«>  it  could  1)e  sunk.    The  mattress,  there- 
held  during  construe- 
above  the  line  of  the 
^».«u«^,  ..^.^  m..«^»...^  ^»  ..>..  ^  «...»...  .^^  .......  .»...^ ......  .^  .,w.  3  hurdle.    The  same 

method  was  ust^d  in  the  extension  of  No.  3,  west  side,  during  the  high  water  of  April, 
but  iu  this  ease  the  mattress  was  held  by  clumps  only  75  feet  above  the  hurdle.  The 
dist:uice  was  found  too  short  for  the  depth  of  water,  but  the  steamboat  channel  )>ass- 
iug  just  above  prevented  any  increase  of  distance.  This  method  of  placing  the  mat- 
tress obviates  all  danger  of  scour  between  the  piles  when  they  are  driven,  but  it  is 
slower  and  more  expensive. 

The  Illinois  shore  was  revetted  nj)  to  a  20-foot  stage  for  the  usual  dist-ance  above 
and  bt^low  the  ends  of  the  hurdles,  but  the  towhead  opposite  was  protected  by  the 
exteinsion  of  the  foundation  ninttre^s  to  tlie  edge  of  the  willows,  a  distance  of  50.  125, 
175,  and  250  feet  respectively  from  the  piling  on  each  line.  Curtains  made  with  a 
4-inch  mesh  were  built  to  a  6- foot  stage  on  S'o.  2,  a  12- foot  stage  on  No.  3,  and  to 
the  stringer  at  a  16-foot  stage  on  Nos.  4  and  5  hurdles. 

On  the  west  side  the  curtains  of  Nos.  4  and  5  were  carried  to  the  stringers  and  on 
N«».  3  only  to  a  6- foot  stagi\  The  dikes  at  the  shore  ends  of  these  hunlles  were  built 
of  brurth  mattresses  uj>  to  a  4-foot  stage  au<l  from  that  plane  to  12  feet  above  low  water 
with  stone.  701)  yards  of  which  was  jirocured  from  the  bank  in  the  immediate  vicinity. 
Each  mattress  was  about  3  I'eet  thick  and  .50  feet  wide,  and  all  ahovt?  the  bottom  tier 
were  placed  about  12  feet  farther  upstream  than  the  one  next  beneath  it.  Two  tiers 
w«iro  used  on  No.  3,  four  on  No.  4,  an«l  three  on  No.  5  hurdle,  so  that  the  bottom  of 
the  dikes  varied  in  width  from  <>0  feet  on  No.  3  to  S5  feet  on  No.  4,  about  two-thirds 
of  which  were  «ui  the  downstream  si<l<'  of  the  crest  of  the  dike.  The  length  of  the 
lower  <like  was  150  feet,  the  otiiers  175  feet. 

Proiertion. — The  eon.struotion  of  mattress  to  ]>rotect  the  west  shore  of  Calico  Island 
was  begun  <.)ct:ober  1J»,  1,5(K)  feet  below  its  head  and  about  200  feet  above  the  foot  of 
the  bar  <nitside,  which  extends  t«>  the  Lucas  hurdles. 

This  uiattre.*<s  was  built  on  tiats  and  placed  with  its  inner  edge  at  a  4 -foot  stage 
where  jMissilde.  The  ordinary  width  was  120  feet,  hut  it  was  made  wider  when  neces- 
8:1  ry  to  protect  a  bay  or  excess  on  itji  inner  edge.  Construction  was  continuous 
down  tt>  station  15  +  50  feet  or  to  a  point  1,550  feet  below  the  head  of  the  niattn«ss, 
where  it  was  launched  from  the  ways  and  sunk,  as  the  nuit tress  showed  signs  of 
breaking,  (.-onstrnction  was  then  resumed  and  the  mattress  was  nuule  continuous 
to  station  40,  when  work  was  suspende*!  for  the  season,  Den-niher  0.  The  total 
amount  built  was  4,(KM)  linear  feet,  or  489,750  square  feet.  couii)leting  the  low  water 
proteetion  on  that  part  of  the  island  that  seems  in  immediate  <ianger  of  erosion. 

Tlie  revetment  was  begun  November  24  at  station  l-f-35,  the  he.'i<l  of  last  seas«in*s 
erosion,  and  carried  up  to  a  20-foot  stage  down  to  station  7.  The  next  20()  feet  was 
revetted  to  a  15- foot  stage,  and  from  station  9  to  14-|-S5,  to  a  10-foot  stage.  The 
portions  left  unprotected  are  verv  steep,  but  will  probably  be  graded  by  the  cur- 
rent  during  the  neyt  high-water  season. 

The  revetment  placed  amounts  to  1,350  linear,  or  69,800  square  foet. 


1M4 


9F  ^^fifl  %BfBF  0#'] 


'^ 

KutiUo. 

WwtMde. 

T*l 

a 

3. 

.. 

S. 

1. 

«. 

& 

StrtSg^nl.^' 

'.'"....do." 

1.^ 

a'.iiio 

BT6 
1.3W 

W9 

1.4.10 

i.ws 

109. 7» 

t.nait 

iw.a»u 

2,a« 

S.KS 

ITS 
Z.3W 

311 
U 

5«,875 

■  * 

roSS^™«,.,U 

"  isi 
m 

tow 

Wattling  ud  our 

l.PDO 

18,' eu 

.■qnareMct.. 

MM 

US 

law 

«,M0 

aoo 

«,ooo 

Sftore  ma(h-«i»  betwtai  kvrdUi  .Vo»,  <  and  5. 

Calioe  htamd  proUetUm. 

, 

g 

All  of  the  employ^H  warb  anliaiitteil  at  the  works.    Tlie  lurgeat  niuabor  emp 
in  NovAinber  wim  397,  which  was  the  maxirouio. 
During  thu  full  seasOD  the  work  was  in  charge  of  Mr.  C.  D.  Lamb,  suporlnlell 
Very  reHpsctftilly,  your  obedient  aervant, 

John  O.  Holxas, 

M.-y.  A.  M.  MiiXKR, 

turps  vf  Engiactrf,  U.  S,  A. 


iT.  Louis,  Mo.,  ./uiir  SO.  W«- 
t  the  rollowing  report  of  operatioQn  for  iinptn'' 

■'  .,  All  ■■•■'•  •■    — - 

The  system  111' UurdleB  at  thia  locality  was  nearly  coinpleti-il  at  the  close  of ' 
YreviouB  Cacal  your  under  the  ilirection  of  Ur.  WilHutn  S.  Mitchell,  miperintendml 

The  pontiiLiiation  of  the  work  in  July  ruinpli^ted  the  fbandation  mattrtMii  '   *^ 
river  end  of  hiirdlu  No.  4,  the  driving  of  toe  lower  row  of  piles,   the  rev 
at  till'  dhKLii  ■:ii'!  ami  the  wattling  of  the  hnrdle  row  with  cartain  mattressea 
111  ^'>"i     I  <-"       ITiirilli^  No.  3  was  also  wattled  with  uurtaios  to  the  same  stag;. 
ilr  .         .     ;   .1  I  hi- i-horo  uiid  of  No.  a.tlie  upper  hurdle,  was  annk.     ThiibntJh 

''«  ill  lii^  drift  whioh  hud  been  snuk  before  the  entire  line  aotiTNiB 


n  I'uru 


ti  it  10  23,  IHifJ. 


-«,./.rt. 


Vi-ry  rtapect fully,  jour  obedie; 


I 
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St.  I 


s,  Mo..  Juiui  SO,  1S92. 
n  piocuriDg  biUBh  dur- 


Uajor:  I  liavc  tlic  houor  to  submit  llie  following  ropor 
Ine  the  fiscal  ymtr  endiuK  June  30,  1H!KJ: 

Tlie  force  wliicb,  on  July  I,  ISm,  wiw  working  at  Diirfeos  Point,  was  inovctil  to  vnri- 
oat  places  within  u  few  miles  of  tlii!  tonxtructiun  work  at  Knsli  Tower,  wlioro  tlie 
kntti  was  tiseiL  aad  woa  tiiiully  diBbnnded  December  2  at  Fiah  Uuuil  anil  the  plniit 
tewed  into  li arbor  at  Bushlierg. 

Work  was  reituinijd  for  tlie  ajiring  aeiuion  at  Horaetinil  llur,  coat  side,  near  linnllo 
II«^20.  OperatiuuB  wore  mncti  interfered  with  by  bigii  water;  but  little  I>rii0li  was 
pnenred  at  various  puiuta  iu  the  Ticinity  until  fiiiiiily  di»buuiled,  Miiy  12,  on  acconnt 
tf  tlie  extreme  higli  water. 

""  I  brush  prouuied  and  the  time  spent  at  each  locnlity  in  shown  in  the  following 


Bwftw  Point 

?HUn  laliuxl 

HaMiil  Bu.  wuAt  I 
Honotil  Bar,  eul « 
lulu  &gUg«B,  wiwl 
nib  Tower  lowbci 

UfllllMld 

AbIksIW  Fotnt. . 

WKgUuTd 

JWBiod 


Jifc  Smith* 

IWd 


.1  JulyHnJulylO.iam  ... 
.  jDlylltoJnV2:<.ini  .. 
.  JnlTUtoAaK.]J.liWl  .. 
.   Aug.  in  to  Aog.  2a.  1881.. 

.  Aug.:i  MS«)i.i,iHiii... 

.  »i>pL2tflOct2!l,Uai.... 
.  Si)pI.2ataOct.B,l«ei.... 
.   ()ct.30to()ct.3l.lS>l.... 

"     .1  toXoi-.ftlWl 

.TtoDec;!.tliSI 

ataAnr.ig.lKt2... 


» to  Apr.: 
» to  IkCiiy  t 


All  the  biuali  procured  during  the  yf  iir  ' 
PMCtit  aiTangcd,  will  liandle  about  ,~MI  c 
wwets  and  a  steam  engineer. 

Very  respectfully,  your  obedient  acr 


Major  :  I  liave  the  lioimr  to  snlmi 
wr  tLi-  lisiial  year  euding  Jniic  :10.  1 
,  TateUiat. — The  atpainer  (icn.  (Hf/n 
"fw  rytiuder  tinil>f>rs,  fan.tjiiU,  unil 
•'pairs  made  oh  were  found  lu-i'taaai 
*«ter. 
The  bunt  wiM  taken  oti' tlio  wayM  i 
'■lewol  uf  the  r,ylinder  tiNilx^ru  wit 
-losct  wan  also  rebuilt,  t 


y  rpport  ol'  opevi 


.  M«...THHrr.O,  ttSS. 
at  the  engineer  depot 


ind  nil 


the  wnyM  .Tnly 
8  viKTVi  n-nrweil,  auil  hi 
^til-able  wbile  tlie  boat ' 


Vngust  12,  anil  the  additiininl  re]i.ii 
V  .'<iin]>l<'li!itatttieilepi>l. 
.hi>buil.'r  di'c-k-rail  rt.i>iiirea.  4(1  II. 

, , mder  lliu  .leek  at  tli"  •■'"•"'-'■■■'"■■   ' 

10  UcTtls  and  1  fendern 

/^KNcArv.—TLe  stack  ku.'i;s  of  \o,  11  w 
butl)  laiincliea  chiiuged  s'>  ms  to  I'onne.-t  tl 
The  boiler  ailla,  a  swinging  li-n.liT.  nost' 
Ucppt  one,  were  also  rtiiewi'd 
iKlinled. 

/'i((>.(irir»T».~Tli6  niachiufiy  uf  N«-.  1.  ••.  ID.  i:i,  HI.  1».  and  2i)  was  t.|ii>ri.uglily 
pairedand  the  rakeenils  .if  :i1]  (he  diivci-a  wtire  calked,  most  uf  them  twice  uui 
hm  three  times  during  the  year. 


iKwi-d  and  Itio  miLlcr  couplings  of 
ini'iu  i.u  tlie  top  of  lli.'  rn.l.li^i'n. 
ling  (in  the  Imid.  and  all  thi^  wheel  l>iii'ki>tH, 
2,  and   the  maeliinery  rijiiiired  anil  laumli 
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Kcnowal  of  difTerent  pnrtMof  the  drivers  were  made  as  follovira: 

Throe  IcadH,  2  on  No.  IS  and  1  on  No.  20;  4  timber  heada,  1  on  No.  10  and  3  on  No. 
20;  1  hIU  to  letuU  on  No.  20;  1  crab  frame  and  10  stitncfaionii  under  beama  on  No.  11; 
(>  Hide  braces  to  leads,  I  on  No.  12,  1  on  No.  13, 1  on  No.  16, 1  on  No.  18,  and  2  on 
No.  20. 

A  mast  was  also  placed  on  No.  4  for  nso  in  connection  with  other  appliances  in 
loading  brush. 

Hi*8i<los,  the  following  rojiairs  were  made  im  found  necessary: 

ratehiu^  and  cnlkiug  deirkM.  splicing  braces,  renewing  kevels,  patching  cabini, 
and  painting  oabiiiH  and  Bniokestacks. 

Five  niodclH  of  drivers  were  also  constructed. 

Jiartjf9.  —Th'iTti^vn  new  barges,  uuinberiKl  from  101  up,  were  built  under  contraetat 
Cincinnati,  Ohio,  and  a<1ded  tt)  the  lleet.  Thirty-six  gas-pipe  inimps  were  madeand 
]>lac«Ml  on  barges,  an<l  all  barges  calked  above  thr  light  water  line  as  required. 

A  side  dock  was  p1ar«*d  under  No.  26  and  the  seams  and  butts  below  water  line 
were  calked. 

Moilels  of  live  barges  were  also  made. 

Iiartjv«  icith  quartn-H, — Nos.  16, 17. 18, 19, 21, 22, 24, 25,  and  26  were  calked  on  the  sides, 
and  minor  repairs,  such  as  patching  quarters  and  decks,  made. 

Models  of  two  (|!mi*tcr  barges  were  made. 

Machine  shop. — Tho  old  hull  of  pile-driver  No.  15  was  repaire<l  and  fitted  up  as  a 
machine  shop,  om  follows:  The  upper  strakes  of  gunwales  ou  both  sides,  six  nke 
plank,  the  deck  frame,  and  deck,  and  most  of  the  bottoui  plaukiug  were  renewed. 
A  cabin  26  f(M>t  long  by  16  feet  wide,  with  a  skylight  8  feet  by  16  feet,  was  built  ea 
the  hull,  ami  the  interior  provided  with  a  vise  bench  and  two  vises,  a  drill  presB. 
gas-]>ipi?  vise,  rack  for  gas-pipe,  sixty  bins  for  gas-pipe  fittings,' forge  and  anvn,  ana 
a  locker. 

New  engine  timbers  were  laid  and  the  engines,  boiler,  lathe,  and  shafting  placed 
and  lined  u]). 

The  hull  and  cabin  were  painted  two  coats. 

Small  hoah. — Ninety-five  fiata  were  repaired  by  renewing  timber-heads,  renewing 
and  splicing  head-blocks  and  deck  stringers,  and  calking  as  required. 

Ways  for  mats  were  ])]aced  on  3  flats,  platform  built  on  2,  dunnage  renewed  on  5, 
and  ways  for  stringing  piles  erected  ou  4. 

One  skifl'  was  built  and  35  skitfs  aud  22  yawls  were  repaired. 

TooIm  and  appUancrs. — A  mast,  18  water  gauges,  4  piimu  plungers,  and  15  pump 
boxes  were  madi^,  and  50  caut  hook,  14  pike,  20  axe,  3  liatchet,  aud  2  spike  manl 
han<lk'S  prepared. 

A  grindstone,  31  blocks,  21  wheelbarrows,  and  a  plane  table  shade  A^ere  repaired. 

Hoarding  outfit. — Filty  meat  1>oxcs  were  made,  3  water  coolers  repaired,  and  seat* 
of  24  chairs  renewed. 

Portable  building. — Six  aud  a  half  sections  were  repaired  and  erected  on  barge  No. 
20,  the  inside  being  whit(>wiished  aud  the  outside  painted. 

Supply  depot. — A  ])hotogi'aplii('  dark  room  was  built;  a  vise  post  and  bench  snd  t 
drill  ]>vess  were  iitt^'d  u])  in  the  blacksmith  shop;  the  roofs  of  warehouses  repaired; 
the  depot  fene.(>s  and  sheds  whitewashed;  cellar  ste)>s  in  warehouse  rebuilt,  and  the 
sills,  ]ilatform,  and  a  corner  iron  of  the  wagon  scales  renewed. 
Very  rcsi>ectfully,  your  obedient  servant, 

S.  S.  Van  Norman, 

tSupctintendent. 

MaJ.  A.  M.  Mii.f.KR, 

Corps  of  £nyiutcr8f  U,  S.A, 
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^OMtruetion  aootmniy  showing  total  oo$t  of  works  to  June  30, 1802, 


liTame  of  work. 


3am 

Jam,  cutting  cluumel 


protection 


bor 

d,  protection 

daChnte 

site  St.  Lonia 

,  dikes  1  to  5  ino1u8ive| 

,  training  wall .' 

.hurdlos 

.  bank  protection 

d,  hordle 

»,  weat  aide,  hnrdlee 

I,  west  side  bank  prot<K!tion. 
I,  east  side  bank  i»rotectiou  . 

dies 

I,  primary  hurdle 

.,  Dank  protection 

urdles 

ank  protection 

d,  Imnk  protection 

d,  hurdles 

igs,  hurdles 

IS 


hurdles 

;>rotection 

I  Dam 

i 

,  hurdles 

otection 

d  Dam 

d.  protection 

.Dikel 

.dams  1  and  2 

,  hurdles 

iu,  primary  hurdles. 
On 


prior  to        „^««  J^.i:«— 
j£y  1.1891.  l/reSS'lSi 


$37, 
8, 
33, 
76, 
98, 
36. 

117, 
42. 

119, 

225, 

81, 

548, 

40, 

4, 

248, 

31. 

128. 

340, 

7, 

84, 

365, 

7, 

64. 

27, 

177, 

128, 

44, 

9. 


910. 
116. 
740. 
703. 
803. 
341. 
470. 
599. 
058. 
455. 
066. 
253. 
834. 
993. 
0!)3. 
837. 
370. 
920. 
778. 
166. 
258. 
803. 
569. 
416. 
808. 
964. 
056. 
296. 
333. 


41 
86 
05 
96 
63 
85 
42 
06 
21 
54 
31 
28 
08 
55 
58 
82 
55 
30 
57 
24 
76 
33 
58 
04 
61 
24 
05 
02 
32 


36, 
24, 
36, 
66, 
5. 
45, 
65, 
06. 
53, 
31, 
160, 


812. 
463. 
059. 
465. 
053. 
129. 
871. 
526. 
4.'i6. 
930. 
439. 


86 
85 
47 
62 
91 
40 
17 
88 
37 
18 
82 


$49, 948. 78 


26,578.52 


l^\  435.  82 
15, 03().  18 


11,111.59 


Total 

cost  to  June 

30, 1892. 


3, 762. 110 


!lf 


268,701.89 


137,910.41 
3, 116. 86 

33, 740. 05 
126,652.74 

96,803.63 

36,341.85 
144,048.94 

42,590.06 
119,958.21 

58,455.54 
225, 066..31 

81,253.28 

D4o,  094.  Oo 

40,993.55 

4.093.58 

248.837.82 
31,370.55 

128,020.30 

340,778.57 

7,166.24 

84, 258. 78 

365,803.33 

7,560.58 

64. 416. 04 

27, 808. 61 

177,964.24 

128, 056. 65 
44, 206. 02 

174,769.14 
15, 630. 18 
36, 812. 86 
24,463.85 
47,171.06 
66,465.62 
5, 053. 91 
45, 120. 40 
65,871.17 
66, 526. 88 
33,436.37 
31, 930. 18 

160,439.82 


4,030,815.24 


Property  account. 


Class  of  property. 


Gillmor© 


qtiarters 


•t€TB. 


>liance8 
at 


re 

ITIIOnti* 

apparatus 


Value  July 
(1,  1801. 


$11. 

6. 

51. 

39, 

13. 

7, 

3. 
4. 
9. 


742.07 
466.62 
039.60 
266.81 
992. 95 
800.00 
757. 12 
598.34 
190.  75 
812.  76 
397. 65 
661.89 
385.63 
456.70 
200.48 


155, 769. 37 


Kxtraordi- 

nary  re- 

oairs,  pur- 

cnascs,  and 

additions. 


$2, 988. 86 


AsHuraed, 
deteriora- 

ti<m 

charged  to 

wof  ks  of 

huprove- 

mcnt,  etc. 


49, 434. 75 

12, 500.  00 

550.73 

1,  599.  51 

132. 49 


745. 18 
618. 61 


l.'>7.00 
29.08 


$2,002.09 
1, 000. 00 

22, 175, 00 
4. 0.'iO.  00 
7.650.00 


4, 225. 64 
1, 443. 69 


371.76 

2. 110. 27 

966.19 


68,756.81  i    45,995.54 


Value 

June  30, 

1892. 


$12,727.94 

5,466.62 

78. 299. 35 

13, 716. 81 

32. 893. 68 

2.  399. 51 

9.663.97 

6.154.65 

190.75 

3. 441. 00 

8,032.56 

9, 314. 31 

385.63 

613.  70 

230.16 


178,530.64 


■  1 
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Malerial  account. 


Class  of  material. 


Subsistence 

Brash 

PiU« 

St<»no 

Kope 

AVire 

Iron 

Nails 

Spikes 

IJolts 

Lumber 

Oakum 

Ck»l 

Ice 

Misoellaneous  material 

TotAl 


Value  on 

band  July 

1,  18U1. 


$989.01 

078.88 

36.88 

301.25 

U.  476. 72 

l,01U.5d 

258.48 

356.26 

679.07 

3,152.09 

636.68 

231.29 

307.09 


1, 832. 66 


Valno 
purchas^^. 


$17,921.^ 

14,242.47 

22,572.16 

10,903.98 

729.25 


140.32 
251.48 
103.50 
59.73 
746.12 


7.197.59 
1, 828. 95 
2, 619. 78 


22, 246. 94  i    79. 317. 17 


Expended 

and 
cbaree<f  to 
works  of 
improve- 
ment, etc 


14. 

20, 

10, 

4, 


1. 


1, 
4, 


458.42 
455.70 
485.  Ci9 
391.89 
789.53 
853.87 
150.50 
349.66 
444.08 
489.43 
991.29 
195.05 
481.77 
828.95 
075.  *J8 


Valii 
band 
30,  1 


2. 

7, 

1, 


86,441.71         15. 


Construction  account  showing  cost  of  works  during  fiscal  year  ending  June  30,  ISO 


Class  of  expenditures. 


Localities. 


Alton  Dike 


Contract 

Labor  aud  superintendence.. 

General  expense 

TowlKmt-8 

Ordinary  repairn  and  care  of 

j)lant  imd  touln 

Deterioration  of  ^ilant 

SubHiHtcnce  and  ice 

Fuel 

Material  iisedincon.Htructicn. 

ToUl 


$49,048.78 


St.  Louis 
Harbor, 
hunllvs. 


$12. 985. 86 
1,012.22 
2. 078.  42 


Kusb 
Towej, 
biirdles. 


Ruslt 
Tower,  pro- 
tection. 


$44,721.50 
10, 200. 00 
16. 543. 61 


1,080.18 

12, 784.  68 

1, 906. 10 

26, 804.  80 

297. 32 

12,  789.  M 

120.11 

1,657.64 

7.089.31 

39. 903. 41 

$4. 654. 08 

593. 10 

1,782.19 

720.  54 

1, 295. 06 

1.418.37 

54.91 

5,111.03 


49.  U48.  78       20.  378.  52  '  165. 435. 82 

t 

1  I 


15, 630. 18 


St.  Geno- 

vieve^ 
bardies. 


$3, 871. 60 

367.  72 

1,274.92 

814.  .TJ 

1,  555.  50 
1, 007.  04 

90.16 

2.  KW.27 


To 


$49.1 
66,: 
r*  ] 

2lt 

15,  :j 

31.5 
15.  J 

i,y 
r4.2 


11,111.50     2G8.7 


r*:^'--      - 
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wrd  of  gauge  at  Gn\fton,  III.,  for  fiscal  year  ending  June  SO,  1802. 
[Height  of  wat«r  above  a  plane  200  feet  bdow  St.  Lonia  City  Directrix.] 


r. 


25 

00 

80 

30 

10 

70 

50 

41 

30 

02 

95 

92 

80! 

28 

97 

71 

43 

10 

81 

70 

60 

30 

20 

07i 

88; 

70 

00, 

68 

68 

71 

75; 


Sept 


193.80 
19Ci.90 
193.90 
193.83 
193.70 
193.73 
193.68 
193.20 
193. 10 
192.35 
192.80 
192.82 
192.76 
192.78 
193.22 
193.62 
193.92: 
194. 88| 
105. 35I 
195.85; 
196.351 
196.82: 
196.001 
195.351 
195. 02 
194.  so- 
los. 80; 
193. 30 
192.76 
192.  33; 
192.15 


Oct 


191.93 

191.84 

191. 78 

191.56 

191.53 

19L52i 

19L50 

191.47 

191.45 

191.41 

191.40 

191. 34! 

191.30 

191.20 

19L15 

191.00 

190.90 

190.83 

190180 

190.77 

190.71 

190.68 

190.61 

190.62 

100. 6:{, 

190.62 

190. 60 

190.631 

190.67; 

190.66 


Not. 


190.63 
190.60 
190.57 
190.54 
190.50 
190.50 
190.48 
190.53 
190.64 
190.72 
190.75 
190.80 
190.83 
100.87 
191.00 
191.02 
191.60 
191.91 
191.99 
192.43 
192. 42 
192.40 
192,36 
192.20 
192.04 
191.88 
191.77 
191.63 
191. 52 
191. 45 
19L40 


Deo. 


191.40 

191.38 

191. 32> 

191.35 

191.36 

19L32 

19L30 

191.27 

191.31 

191.30 

191.46 

191.50 

191.52 

191.571 

191.53' 

191.49 

19L  47| 

191.47. 

191.45; 

191.44 

191.42 

191.40^ 

191. 38! 

191. 60 

191. 92 

101.80 

191.761 

191. 72! 

191.70 

191. 42 


Jan. 


191.30 

191. 2i 

191. 18 

191.04 

100.92 

190.88 

190.84 

190.80 

190.77 

190.66 

190.60! 

190.601 

190.67 

190.80 

191. 18 

191.43 

191.60 

191.82 

192. 31 

192. 73 

192. 81 

192. 78 

192. 72, 

192. 66, 

192. 57 

192.51 

192. 47 

192.  :w 

192. 26 
192. 25 


Feb. 


192.22; 

192. 20 

192.11- 

191.97 

191.75 

191.61 

191.50 

191.381 

191. 25 

103.30 

193. 60: 

193. 50; 

193.70 

193. 85 

193.90 

194.00 

194.111 

194.  W 
194. 26; 
194. 37' 
194. 66. 
194.00 
195. 20 
105. 5:i 

195.  83- 
195. 75, 


195.64 


195.50! 
195. 32; 
195. 20' 
194.80 


191.63 
194.26 
194.00 
193. 75 
19:1.82 
194.53 
195.10 
196.50 
196.92 
196.90 
196.75 
196.51 
106.24 
196.07 
195.40 
105.70 
195.40 
195.60 
196.25 
198.55 
199.38 
198.27 
197.30 
196.45 
195.40 
195.38 
105.37 
195.40 
195.52 


^lar. 


196.60 

195.71 

195.83 

195.82 

196.02 

196.14 

196.74 

197.77 

197.91 

198.20 

197.83 

197.51 

197.32 

197.20 

196.93 

196.70 

196.54 

196.38 

196.20, 

196. 11 

196. 03i 

196.  T)8 

196.18, 

196.30: 

196.51 

196.70 

196.31 

196.90 

197.07 

197.32 

107.68 


Apr. 


198.04 

198.70 

199.40 

201.55 

204.20; 

206. 3o: 

207.20: 

207.16* 

206.201 

205.16 

204.30 

203.60 

20;{.21 

202.91 

203.00 

203.60 

203.90 

204.20; 

204.55. 

205.00 

206.06 

206.75 

207.01: 

206.95' 

205.81 

205.03 

204.45 

203.80 

203.40 

203.20 


May.  I  Jane. 


203.20' 

203.54! 

203.90 

201.30, 

205.70' 

206.60' 

207.66 

208.55 

209.45 

2i0. 30, 

211. 24' 

212.00 

212.96 

213.98 

214.80 

215.40' 

215.65 

215.85 

215.74, 

215.38; 

215. 19 

215. 03, 

214.70; 

214.42: 

214. 13, 

214.06' 

213.97} 

213.85! 

213. 49j 

213. 76' 

213.811 


213.84 

213.82 

213.65 

213.43 

213.21 

212.92 

212.61 

212.  :t9 

212.25 

212.00 

211.80 

211.67 

211. 3.-> 

211. 15 

210. 01 

210. 70 

210. 67 

210. 50 

210. 21 

209.80 

209.65 

209.42 

209.34 

200.33 

209.48 

209. 53 

2()9.60 

209. 87 

21U.  29 

210. 61 


Standard  low  water  at  St.  LouiH  170.10  feet. 
Zero  of  St.  Louis  gauge  166.19  feet. 


cord  of  gauge  at  Grays  Point,  Mo,,  for  fiscal  year  ending  June  SO,  189S, 
[Height  of  water  above  a  plane  200  feet  heluv  St.  Loois  City  directrix.] 


1 

r. 
11 

Aug. 

Sept. 
99.51 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 
96.66 

Mar. 

Apr. 

May. 
112.51 

Juno. 

102.26 

93.61 

03.71 

93.76 

94.26 

103. 16 

104.01 

120.71 

'?A     102. 8« 

98.96 

93.46 

93.61 

93.21 

94.51 

95.91 

ia3. 16 

105.36 

111.66 

12n.  56 

76   103. 46 

98.51 

03.26  ; 

93.51 

92.76 

94.66 

96.81 

102.66 

106.00 

110.71 

120.  .-.I 

56  103. 26 

97.91 

03.06 

93.46 

92.51 

95.31 

97.31 

102.36 

108.36 

109.86 

120.  <W 

41   102. 56 

97.61 

92.96  , 

93.41 

92.41 

95.66 

97.06 

101.96 

110.66 

108.91 

120. 96 

36   101.96 

97.16 

92.86  ' 

93.36 

92.26 

96.76 

97.81 

101.96 

112.71 

109.06 

121.36 

26   101.56 

96.76 

92.86 

03.36 

92.31 

96.76 

98.71 

102. 11 

114. 81 

109.66 

121.51 

36   101.86 

90.51 

92.86 

93.36 

92.51 

96.06 

100.81 

101.90 

116.01 

111.66 

121. 51 

26  101.86 

96.31 

92.86 

93.46 

92.71 

94.71 

102. 36 

102. 26 

116.61 

113. 46 

121.31 

46  101. 36 

9^.06 

92. 86 

93.56 

92.86 

93.71 

103. 51 

103.36 

116. 51 

114. 26 

121.06 

26  101. 21 

95.86 

92.96 

93.66 

92.76 

93.71 

103.86 

105.86 

115.91 

115.16 

120  (i6 

56  10<).  71 

95.71 

93.11 

93.66 

92.51 

93.61 

103. 76 

106.46 

115.06 

115.66 

120. 16 

71   100. 61 

95.56 

93.41 

93.06  92.31 

91.81 

103. 3<i 

106.16 

113.66 

116.86 

119.60 

46  100. 61 

95.41 

03.81 

93.56 

92.36 

90.66 

102. 81 

105. 46 

112.56 

118.46 

119.06 

56  Itt).  21 

95.26 

94.51 

93.51 

92.46 

90.36 

102.06 

104. 76 

111.81 

120.26 

118.51 

M       99.66 

95.16 

94.71 

93.66 

92.61 

00.86 

101. 36 

104.01 

111.61 

121.06 

117.  HO 

51   99.61 

95.01 

94.96 

93.76 

92.71 

91.41 

101.06 

103. 36 

111.51 

121.71 

117.16 

31  ;  100.26 

94.86 

,  95.06 

93. 76 

92.96 

92.  51 

100.96 

102. 81 

111.51 

122. 31 

116.56 

16  100. 76 

94.76 

95.11 

93.76 

93. 11 

92.06 

100.56 

102. 26 

111.66 

122.76 

116.01 

86 

101.91 

94.66 

i  95. 11 

93.81 

93.36 

92.81 

100. 46 

101.91 

112.76 

123.16 

115.  16 

21 

laJ.  11 

94.56 

i  95.01 

94.01 

93.56 

93. 51 

101.06 

101.66 

114.31 

123.41 

114.51 

76 

la').  46 

94.41 

94.86 

94.16 

93.66 

94.36 

105.66 

101. 36 

115.36 

123. 51 

113.  H6 

41 

107. 26 

94.36 

94.76 

94.61 

93.81 

94.76 

105. 96 

101.30 

116. 11 

123.36 

113.06 

86 

106.91 

94.26 

94.56 

95.06 

94.06 

95.21 

105. 16 

101.26 

116.36 

123.16 

112..'MJ 

66   105. 06 

94.16 

04.51 

94.76 

94.21 

9r».  31 

104.06 

101.71 

116.26 

122.  HO 

112.11 

.'il   103. 76 

94.11 

1  94.46 

94.81 

94.36 

95.41 

lOT.  06 

102. 16 

115.86 

122. 76 

112. :« 

51   104. 06 

94.01 

1  94.31 

95.01 

94.51 

95.46 

102. 46 

102.  36 

115. 36 

122.  51 

112.71 

76  103. 26 

93.91 

04.21 

94.91  1  95.66 

95.66 

102.56 

IU'2. 51 

114.91 

122.06 

112.86 

91  1  1()2. 16 

93. 76 

04. 11 

94.  26  94. 61 

95. 76 

103. 16 

102.  41 

114.16 

121. 66 

113.06 

70  '■   101.06 

93.71 

04.01 

93. 86  1  94. 31 

-  ft8.'.» 

102.41 

113. 31 

121.06 

113.30 

16   100. 21 

03. 91 

1 



1  94.16 

1 

07. 70 

102. 81 

120. 70 

Standnnl  low  water  at  St.  Louis,  170.19  feet 
Zero  of  St.  Louis  gauge,  166.19  foet. 
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*arm  tttiiMM9t.  Loiti*  and  Cairo. 
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X3. 

IMPROVEMENT  OF  HARBOR  AT  ST.  LOUIS,  MISSOURI. 

riie  appropriation  for  this  work  was  made  in  the  river  and  harbor 
t  of  September  19. 1890,  and  in  submitting  the  project  for  its  expeiidi- 
re  it  was  recommended  that  the  money  be  expended  in  the  portion  of 
.6  harbor  between  the  Merchants  and  Eads  bridges. 
The  approved  project  consisted  in  the  contraction  of  the  width  of  tlie 
ver,  by  a  system  of  hurdles,  for  a  distance  of  13,000  feet,  to  an  aver- 
^  width  of  about  2,000  feet,  in  order  to  remove  middle  bars  which 
iterfered  with  navigation,  and  improve  the  ferry  landings  on  the  Ilii- 
ois  shore. 

Appropriations  for  the  improvement  of  St.  Louis  Harbor  ha<l  been 
lade  as  far  ba^k  as  183G,  and  a  longitudinal  stone  dike  was  built  at 
tiat  time  near  the  head  of  the  present  works  by  Gapt.  R.  E.  Lee,  Corps 
f  Engineers.  Other  work  done  by  the  Unit^  States  consisted  in  tlie 
nilding  of  stone  dikes  noimal  to  the  current,  in  the<;losing  of  Gahokia 
Ihote,  and  the  revetment  and  protection  of  the  bank  in  Sawyer  Bend. 
The  present  project  contemplated  the  construction  of  twelve  hurdles, 
nd  during  the  previous  fiscal  year  eleven  of  these,  varying  in  length 
irom  325  to  2,075  feet,  were  constructed,  one  hurdle.  No.  5,  being 
mitted,  owing  to  the  fact  that  it  would  interfere  with  the  ferry  laud- 
Dg,  and  the  outer  end  of  No.  8  was  left  incomplete  owing  to  the  great 
lepth  of  wat^r  found.  During  the  present  fiscal  year  the  work  has 
iongistedin  building  hurdle  No.  5;  in  extending  No.  8  to  the  river 
ine;  in  repairing  Nos.  6  and  7,  damaged  by  drift  during  the  higli  water 
>f  July;  in  wattfing  Nos.  2  to  11,  and  in  sinking  drift  above  the  liur- 
lies,  which  served  the  purpose  of  wattling. 

The  result  of  this  work  can  not  be  determined  until  the  approaching 
owwater  season.  Soundings  show  that  a  large  fill  has  taken  phice 
jlong  the  line  of  the  hurdles,  and  it  is  expected  that  when  the  water 
Uls  the  middle  bars  will  be  found  to  have  been  washed  away,  and  that 
iM5  ferry  landings  will  be  more  readily  approachable. 
The  amount  expended  up  to  June  30, 1801,  was  $109,303.77,  and  dur- 
ng  the  fiscal  year  ending  June  30, 1892,  $41,226.44  were  expended, 
ffis  leaves  a  balance  of  $31,469.79,  which  will  be  used  in  repairing  any 
lamage  to  hurdles  caused  by  ice  or  drift,  and  in  extending  the  hurdles 
ftrther  out  into  the  river,  should  it  be  found  necessiiry.  No  further 
kppropriation  is  needed  for  this  work. 

^  The  material  used  in  the  work  was  purchased  by  contract  in  connec- 
ion  with  that  for  improvement  of  Missis8ii>pi  iUver,  between  Ohio  and 
od  lUinois  rivers,  full  detiiils  of  which  are  given  in  the  rei>ort  on  that 
•ork. 

The  five  model  barges  that  were  contracted  for  during  the  previous 
Seal  year  were  delivered  and  paid  for. 

There  are  submitU^d  herewith  the  reports  of  Mr.  D.  M.  Cunie,  assist- 
ut  engineer,  and  Mr.  John  O.  Holman,  superintendent,  also  plate  4, 
y^  reterence  to  which  all  details  and  particulars  can  be  obtained. 
The  commercial  statistics  will  be  found  in  thcj  report  on  improvement 
^  Mississippi  Kiver  between  Ohio  and  Illinois  rivers. 
The  only  appropriation  for  this  work  was : 

r  act  of  8ei)tomb€r  19, 1890 $182,000 
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July  1,  1891,  bulnnca  UDoxppndod *?i( 

June  30,  1802,  umount  (>x[i(>n<Ied  dnriug  fiscal  year 41,2^M 


Julyl,  1892,  bftlance  available 3i,m.' 


EEPOBT  1} 


ISKRR, 


St.  homa,  Mo.,  Jant  SO.  liSt 
MAJOR:  I  have  the  honor  to  Babmit  the  followliifc  report  of  opcntiotu  for  theil 
proTement  <i[  St.  Iiooia  Harbor  during  the  fiscal  year  eudiuj;  Jnni'  SO,  I)^. 

Thts  ivorh  was  in  ouDtinuation  of  that  of  the  ptec«diDg  jear  aiiil  cumjiiiwd  4 
wjuBlruction  of  biinlle  No. 5;  ami  the  etU>iiKion  of"  No.e,rcpiur«  of  M.i.H  an<]  T,M 
completing  the  obHtniction  to  tbe  &av  of  water  to  thesta^u  of  20  reetaliurvvitna 
low  nntur,  by  wattling  aod  Htokiug  drift  on  Nos.  1  tu  11,  inrlusivc.  On  Nn.  1!  H 
ohatraction  was  left,  aaattheoloee^f  tbepTeoedingyear,at  theatageof  12ri<^*b0i 
the  samu  plane. 

In  constmoting  No.  £i,  ropnii'ing  Noa.6  and  T,  and  rxl^ndins'  No.  8, 1,IIM.'  Unratbt 
of  hnrdle  was  built,  and  hi  tlie  whole  work  616  Ttiles  were  driven,  SOB  atriagitn  ml 

S]iii3eil,!l8, 735  square  feel  of  ninttrow  tm  foinid»tioii  and  1IS,I8S  »qnari-fevt  fortiiil 
>e  dan  was  fabricated  and  Huuk,  109,735  iquaro  foot  of  hurdle  waa  wattled,  U 
3,W0  square  feot  of  bank  wna  mvetted. 

The  report  of  Mr.  John  O.  HolmMii  BnperiutendcDt,  transoiittod  herewith,  e« 
t«inB  farther  detaiU. 

Very  respectfully,  yoni  obedient  servunt, 

D.    M.    CVBRIB, 


,  SUPBRINTRKDKKT. 


Major:  T 
provlnc  llr 

The  "-..1 
thoeit.>iiM. 
Nna.  2  to  11 

Tlie  am.n 
are  given  iu 

St.  Lodis,  Mo.,  Jun'SO,tm 

lii-.'   II   -ii..;!'!  (iisiibmit  the  following  report  of  the  operations  fori* 

!    ■iiiH,  Mo.,  for  the  fiscal  year  ending  June  30,  1HI3: 

.     -  1  lie  year  comprised  the  conatruction  of  No.  5  karflfc 

.-./■•■    ■..■ nv^r  lino,  the  repair  of  Nos.6aiid  7,  tbe  wattliagnf 

n't  oV'work  I'loir,.-  on  oneh  hurdle  and  the  lengths  driven  ou  N09.  5  l«i 
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Q  constmctin^  No.  5  hurdle,  fonr  rows  of  piles  were  driven  12  fet^t  apart,  witli  the 
6B  in  each  row  spaced  8  feet  apart.  Stringers  were  plaoe<l  at  the  20-foot  stage,  2 
t  below  the  tops  ef  the  piles,  one  at  each  bent  of  8  feet  and  a  longitudinal  stringer 
the  upstream  row.  The  mattress  was  80  feet  in  width,  10  feet  above  and  about 
feet  below  the  piling,  with  its  shore  end  protected  by  3,200  sfumre  feet  of  rcvet- 
mt.  This  peculiar  form  was  used  with  a  view  of  allowing  the  Madinon  Ferry  Coin- 
ny  the  use  of  the  hurdle  for  a  temporary  roadway  over  it^  but  the  large  bar  that 
imed  under  hurdle  No.  4  and  the  deep  water  found  outside  of  it  have  changed 
wir  plans. 

Owinff  to  the  depth  of  water  No.  8  hurdle  was  not  completed  during  the  spring 
MMon,  but  the  fill  which  had  occurred  after  the  close  of  the  work,  June  9,  allowed 
B  extension  to  the  river  line. 

Hurdles  N08.6  and  7  were  broken  at  the  river  ends  by  the  heavy  drift  during  the 
igh  water  of  JiUy,  aided  by  the  absence  of  No.  5.  On  No.  6,  200  feet  av.hs  carried 
•way  and  150  feet  of  the  drift  row  broken,  the  hurdle  row  below  reniuining  in  good 
onoition.  On  No.  7,  200  feet  of  the  drift  row  was  puHhed  down  against  the  hunllo 
mr.  These  hurdles  were  redriveu  to  the  river  line,  using  the  old  hurdle  row  aH  the 
Nw  line  for  the  drift  row. 

Wattling  was  placed  on  all  the  hurdles  except  Non.  1  to  12,  and  drift  nmttroKS4>8  on 
lot.  1  to  "^  on  the  drift  which  accunmlated  after  the  close  of  the  spring  season. 
.  Ho.  1  required  only  a  small  mattress  at  the  river  end,  the  drift  being  well  snnded 
In  the  fhll  length  of  the  hurdle  to  nearly  the  20-foot  stage.  Mosi  of  tlie  drift  on 
loii.2,32  and  4  was  sanded  in  requiriug  only  small  mattrosseH  to  liold  the  loose  drift 
bposltioii.  The  drift  row  of  these  hurdles,  Nos.  2  to  4,  were  wattled  from  the  drift 
pf  drift  mattress  to  the  20- foot  stage.  The  wattling  on  N'o.  5  was  ])lare<l  on  the  third 
I0W  to  the  20-foot  stage  except  250  feet  at  the  river  end,  where  it  was  raised  only  to 
fti  12-foot  stage.  On  No.  6, 7,  and  8  the  wattling  was  placed  on  the  hurdle  row  to 
fte  20-foot  stage,  but  only  to  the  12- foot  stage  on  the  new  work  at  the  river  ends. 

In  the  spring  season  Nos.  9  to  12  were  wattled  to  the  12-foot  stage.  The  fill  under 
tteie  hnrftles  allowed  the  wattling  of  Nos.  9  and  10  and  700  feet  at  the  shore  end  of 
Va  11  to  the  20-foot  stage. 

The  drift  mattresses  on  Nos.  5,  .6,  and  7  wore  much  larger  than  on  the  hurdles  above 
^one  on  No.  6,  extending  the  full  length  of  the  hurdle. 

The  maximum  number  of  i>ersons  employed  during  the  forty-nine  days  of  field 
*>t>rk  was  164,  of  whom  10  were  subsist'Cd. 

A  sketch  of  the  locality  accomp.iuies  the  report  showing  the  location  of  the  work 
■one.    The  soundings  and  bar  lines  show  a  largo  fill  over  tlie  entire  work. 

The  stAge  of  water  referred  to  in  the  report  and  sketch  is  the  stage  shown  by  the 
^  Louis  gauge. 

Very  respectfully,  your  obedient  servant, 

JOUN  O.  HOLMAX, 

Ifij.  A.  H.  Miller, 

Carp«  o/Engineert,  U,  8,  A. 


X  4. 

IMPROVEMENT  OF  GASCONADE  RIVER,  MISSOURI. 

The  improvement  of  this  stream  has  consisto<l  in  the  removal  of  ob- 
bractions  to  navigation  in  the  shape  of  leaning  tiinbor,  nna^s,  stumps, 
tc,  and  the  construction  of  wing  dams  U\  facilitate  the  passage  of 
oats  over  the  shoals  during  low  stages  of  wat<M*. 

The  work  was  begun  in  1880,  and  has  been  continued  when  funds 
rere  available  up  to  the  present  time. 

The  principal  work  of  the  year  consisted  in  raising  the  crest  of  dam 
tPryors  Mill.  This  work  was  commenced  on  eJuly  1  and  complet<Hl 
leptember  5.  Eleven  cribs,  10  feet  long  by  11  fec^t  wide  and  of  an  average 
leight  of  2  feet,  were  constructed  and  placed  in  position  in  the  old  dam. 
lock  to  the  amount  of  r)97  cu])ic  yards  was  (l(»jH)sited  in  these  cribs 
kod  in  the  old  stmcture.  This  work  luis  been  suc<*essfu]  in  turning  the 
low  of  the  liver,  at  low  water,  into  the  left  chut(s  thereby  giving  ample 
lepth  of  water  for  navigation  when  boats  can  pass  over  the  lower  bars. 
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A^ltor  this  work  was  <'onii)lotod  siiaf]f«rnig  operations  were  commciM 
at  Arlington  and  continued  to  the  mouth  of  the  river,  a  distance  of 
miles.  The  number  of  snags,  h)gs,  etc.,  removed  was  419;  2,153 
wore  cut  down,  and  8  raek-heaps  and  1  bowlder  removed  from  thft 
channel.  This  work  has  placed  this  part  of  the  river  in  goodnavigabiB; 
condition.  ; 

*Tlu»  steamer  Pin  OaJc,  with  crew,  was  hirtMl  December  28  to  Jannaiy^ 
1  to  remove  some  channel  snags  and  in  the  construction  of  an  ezto-^ 
sion  to  sjmr  wall  at  Bocks  Bar. 

The  details  of  the  season's  oi)erations  are  shown  in  the  report  rf] 
assistant,  Mr.  J.  W.  Beaman,  which  is  forwarded  herewith. 

The  unusually  high  water  of  this  spring  has  left  many  snags  in  ftoj 
channel,  and  they  will  l>e  remov(^d  as  soon  as  the  wat-er  is  at  atorj 
stage.  Training  walls  will  also  be  built  at  one  or  more  of  the  apptrj 
shoals  in  oider  to  concentrate  and  deei>en  the  water.  The  balance  n^j 
maining  on  hand  at  the  end  of  the  fiscal  year  will  b6  expended  at 
Bar  and  in  removing  obstructions. 

Wliih*  statistics  show  that  there  has  been  a  decrease  in  the  ral 
commerce,  an  increase  of  34  per  cent  has  occurred  in  the  general  steMi>j 
boat  c(>mnu*rce. 

The  estimated  cost  of  this  improvement  was  #50,000,  but  as  newoi^^ 
struct  ions  are  continually  forming,  it  will  require  appropriations 
time  to  time  to  kev])  the  channel  open  at  low  water  after  the  prind] 
work  has  been  done. 

The  former  appropriations  are: 


frottl 


By  act  of — 

.hiiio  II,  ISSO $5,000 

Manli  a,  issi 10, (KH) 

AuKUHt  L',  1x^52  ^ 10,000 

July  r»,  INSI r»,0(H) 


By  act  of— 

AngU8t5,l»W5 17,1 

AugUHt  11,  1S«S 5^001] 

September  19,  1890 A,m 


Money  sialement, 

July  1,  ISOl.  halauoe  iinoxpon<lf<l $3^88i0ft 

Juuv  !{(),  \H\V2,  aniuuiitoxiK'Hilofl  duriug  Uscal  year 2,07J.3i 

Julv  1,  ISIHi,  ])alaucr  uiiex]KMnl«Ml 1,810.*' 

July  1,  1S()2,  initstamliujj:  liaMlitios tJ2.rt 

July  1,1S(»2.  ])alau<o  available 1,74<».37 

Auiouut  appropriati'd  b\  act  approved  July  18,  IS92 4,000.1^ 

Auiouul  available  Ibr  lisral  yrar  rudiuj;  Jun«?  80,  1803 5, 74&37 

(  Amounl  that  iaubr])n>iitably  <'\]HMulr(l  in  fiscal  yoarfndingJunolW,  1S«U  10,000.00  J 
^  Subuiittcd  ill  ('oHi])lian(M'  with  rc(]uiri'm(MitD  uf  Hoctiuus  2  of  river  and  ^ 

(      barbur  actn  uf  \Xi\y\  and  1^07. 


ftKIM)KT  OF   Mlt.   J.    W.    BKAMA.V,   ASSISTANT  EXG1N1CKR. 

Jkfferson  City,  Mo.,  June  SOy  18jf* 

Major:  I  have  Uw  Imnor  to  submit  tbo  following  report  upon  the  improvement  rf  : 
tb«;  (Jast'iuiadc  Jiivcr,  Missouri,  for  llu!  liHcal  y«'ar  ending  June  !)0,  1802:  j 

At'llit?  elo.s«*  of  tin.'  lifli'al  yoar  endin>;  June  'SO,  1W)1,  a  small  for«'e,  composed  of  •  ! 
fonruiau  and  tbrcr  men.  was  rui ployed  in  quarrying  rock  at  Pryors  Dnm,  3t>  mil«i  '■ 
above   tb<>  nioiitb  of  tin;  (JasriMuidt;  Kiver.     The  work  of  quarrying  roek,  liuildlaS 
cribH,  and  ]darin<;  tbc  rock  (juarried  occu])ied  the  above  force  from  Julv  1  toSepteiB' 
ber  5.     During  (bis  time^  eleven  cribs,  10  feet  bmg  by  11  feet  wide  by  2  fioet  avengi 
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ty  "were  built,  uiid  iu  them  and  in  tlio  old  structure  of  tht^  dam,  upon  which  tho 

"wore  built,  were  deposited  697  cubic  yards  of  ri]irap  rock. 

t^e  atractnre  upon  which  the  cribs  wcro  built  is  an  old  ono  and  somewhat 

rmiued  by  river  action,  the  stability  of  the  work  can  bo  determined  at  the  next 

nrater  soason  better  than  at  time  of  completion. 

fykr  the  new  strncture  has  accomnlishcd  what  waA  designed  by  the  project  and 

iroved  effectual  in  turning  the  wliolo  flow  of  the  river,  at  tho  lower  stages,  into 

eft  chute,  thus  providing  ample  waU'r  in  the  '*  Bend  "  whdn  there  is  siiflicient 

ir  for  st-eamboat  navigation  on  the  shoals  below. 

lis  work  having  been  completed  on  Septem1)er  5,  in  accordance  with  your  letter 

Atructions  of  August  17,  snagging  operations  were  begun  at  Arlington,  a  point 

he  river  138  miles  above  it>s  mouth. 

le  following  table  indicates  tho  work  done  from  September  5,  1891,  to  January  1, 

;  inclusive : 

^  logs,  etc.,  Teniove4l  from  the  channel 419 

M  over  6  inches  in  diameter  felled 763 

es  under  6  inches  in  diameter  felled 1,  :UK) 

riders  remove<l  from  channel 1 

k  heaps  remove<l 8 

BB  of  river  worked  over VAH 

V  the  above  the  river  was  cleared  of  snags  and  overhanging  trees  from  Arlington 
he  mouth,  a  distance  of  138  miles,  and  put  in  good  navigable  condition  as  far  as 
gft  and  trees  were  concerned. 

'rom  September  5  to  December  11  the  organization  of  the  force  was  a  foreman,  a 
mstcr  and  team,  and  two  laborers. 

'rom  December  28  until  the  morning  of  January  1,  the  steamer  Piu  Oak,  with  crew 
iz  men,  was  employed  for  12  hours  at  $2.50  ]»er  hour,  in  the  removal  of  nouie  ehan- 
snags,  and  in  the  construction  of  a  crib  in  the  extension  uj)stream  of  the  spur 
II  at  right  angles  to  the  cross  dam  at  Bocks  Bur. 

le  repair  of  a  break  40  feet  in  length,  in  the  cross  dam,  was  included  in  the  proj- 
covered  by  your  instructions  of  December  23.     A  sudden  rise  of  the  river  pre- 
ited  ^e  execution  of  this  work  of  rex>air. 

iince  January  1,  198  cubic  yards  of  riprap  rock  haA'e  been  quarried  and  placed 
idy  for  quickly  filling  in  tho  broken  i>art,  and  the  strengthening  of  the  remainder 
the  cross  dam. 

Urwport^id  by  river  men,  the  unusually  hi^h  water  of  this  si)ring  luis  h'ft  many 
igs  in  tho  channel,  which  will  necessitate  in  their  removal  the  em]doyment  of  a 
w  of  four  men  and  a  team  for  ])robably  tw«»  mouths  or  more. 

Jeveraluf  the  upper  shoals  nwd  contraction  works  similar  to  those  which  have 
Jii  built  on  the  lower  river,  one  or  more  of  which  may  probably  be  built  with  the 
propriatiou  yet  unexpended. 

lie  year  has  1«^en  a  prosperous  one  for  the  steamboat  trade,  as  will  be  indicated  by 
•  commercial  atjitistics  accompanying  this  report.  The  rafting  intenvst  is  grad- 
ly  shrinking,  due  to  the  scarcity  of  timber  along  the  banks.  These  two  interests 
I  continue,  the  one  to  increase,  the  other  to  decrease,  as  the  forestjj  are  felled  and 
laced  by  tields  of  wheat. 

Very  respectfully,  your  obedient  servant, 

J.  W.  BF':amax, 

AsHiniant  Engineer, 
[ij.  A.  M.  Miller, 

C<wy»  of  Engineers,  U.  8.  A, 


Commercial  statiitficSf  Gasconade  7?t rer,  Missouri, 


Articles. 


,  gmin.  »e©d.  etc 

ibex,  loRS,  wood,  railway  tio»,  etc 

)  stuck 

iiic« 

I.  nailfl.  rtc 

on  machinery 

eml  luerchsiiditte 

Totals 


1890. 


180L 


Tons. 

Tong. 

2.  i'lni* 

4.  ():<:. 

21.'.  800 

ly.r.ui 

jno 

425 

.') 

V,l 

'JH 

2tl 

2:i 

3 

11.'. 

37 

2:«» 

21« 

20,  [)S'i 

24,458 

1 
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LUt  ofstcam-jiower  boats  engaged  ih  commerce  on  the  Geueonade  Bivcr  during  the  jfear  1801, 


Name. 


tlunilH)  — 
Pill  Oak.. 
Koyifcl 


Length. 

Broadth. 

Depth. 

fV/. 

Fett, 

FtH. 

107 

22 

3.3 

57 

10 

2.75 

95 

17.5 

2.2 

96.6 

24 

3 

Grou 

tanninL 


Tmt. 

74 
25 

43.« 
44.  B3 


IMPROVEMENT  OF  OSAGE  RIVER,  MISSOURL 

The  prqio<'t  for  the  improvement  of  this  stream  has  consisted  in  the 
removal  of  ol)stnu'tions  to  navigation,  sudi  as  snags  and  leaning  tim- 
ber, by  dredging  channels  through  shoal  places,  and  the  constnioti«n 
of  cross  and  wing  <lani8  to  concentrate  the  water  over  shoal  places. 
Q'he  construction  of  a  Im^-k  and  dam  near  the  mouth  of  the  river  uras 
also  authorized  by  the  last  river  and  harbor  act. 

On  S*'i)tember  JS,  a  small  ])arty  was  organized  for  the  purpose  of 
removing  snags  and  overhanging  trees  from  the  river.  Work  wascom- 
menced  at  tlu^  mouth  of  the  river,  and  by  November  30,  when  oin^ra- 
tions  were  sus})ended,  had  reached  Big  (Iravois  Shoal,  80  mile^  alnjve 
tiie  mcmth.  Sixty-six  snags,  logs,  etc.,  were  pulled,  342  tree«  cut  down, 
4li  drift  trees  were  cut  up,  and  2  rocks  removed  from  the  chauneL 
This  work  has  i)laccd  this  part  of  the  river  in  good  navigable  conditioiu 

Discharge  observations  at  Brennekes  and  Burds  shoals  were  con- 
tinued, and  the  results  were  com] )uted  and  tabulated.  A  lineof  levels 
was  also  run  from  tlu^  foot  of  Bices  Island  to  near  the  foot  of  Eoiind 
Bottom  ^Shoal  in  connection  with  the  discharge  observ^ations.  The 
reading  of  the  gauges  at  Brennekes  Shoal,  Osage  City,  and  Burds 
Shoal  were  also  continued. 

An  amended  i)lan  for  the  proposed  lock  and  damnejirttie  mouth  was 
made,  the  lift  being  changed  from  8.5  to  10.5  feet,  and  the  width  from 
50  to  5L*  feet.  This  will  increase  the  proposed  channel  depth  of  4  feet 
to  W  feet .     The  est  iniated  cost  of  the  h)ck  and  dam  is  $200,(HK). 

A  surv(\vfor  a  rt^servation  at  the  proposed  sito  of  lock  was  made,  and 
it  was  re(iuested  that  condoinnatiou  proceedings  be  instituted  by  the 
Attorney -General  to  obtain  possession. 

The  details  of  the  work  are  given  in  the  report  of  Mr.  J.  W.  Beaman, 
assistant  engineer,  forwarded  herewith. 

Tiie  readings  of  the  gauge  at  Tuscumbia  were  kept  up  during  the  year 
and  are  given  in  the  accom])anying  table. 

The  work  dcme  has  lieen  of  great  benefit  to  the  uavigation  of  the 
riv(»r,  rendering  it  saiVr  and  also  enabling  steamboats  to  uavigate  it  at 
low^er  stages  of  water  and  for  longer  periods. 

The  unusual  high  water  of  this  spring  has  probably  brought  down  a 
fresh  supply  of  snags,  which  will  be  removed  at  low  water.  It  is  not 
j>roi)osed  to  commenre  work  on  the  lock  and  dam  until  a  sufficient 
amount  of  money  has  \hh'\\  apinopriated  to  warrant  starting  it. 

Of  the  amount  aske<l  for  tiscal  year  ending  June  30,  1894,  it  is  pro- 
loosed  to  expend  Ji^lO,000  in  removing  obstructions,  dredging,  and  build- 
ing wing  dams  Avhen  found  necessary,  and  $100,000  in  constructing  locL 
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The  former  appropriations  are — 


By  act  of— 

March  3,1871 $25,000 

Jane  la  1872 25,000 


By  act  of— 

Jiin«  14,  1880 $30,000 

March  3,  1881 20.000 

Marc]i3,1873 25,000            August  5,  1W6 lO.lHW 

Jiine23,  1874 25,000            AuRiiRt  11.1888 5,0(K1 

June  18, 1878 20,  (XX)  '          ScpU^mber  19,  1800 55,000 

M«rch2, 1879 20,000  , 


Money  statement. 

July  1, 1891,  balance  unexpended $s)4, 070.53 

June  30,  1892,  amoont  expended  during  iiscal  year 5, 772. 25 

July  1,  1892,  balance  unexpended 48,298.28 

July  1, 1892,  outBtandiug  liabilities 4S1. 13 

Jnly  1, 1892,  balance  available 47.817.15 

Amoont  appropriated  by  act  approved  July  13,  1892 50,  (KX).  00 

Amoont  available  for  fiscal  year  ending  June  30,  1893 97, 817. 15 


{Amount  (estimated)  required  for  completion  of  lock  nnd  dam 110, 0(X).  00 
Amounttliatcan  bo  profitAbl^  expended  in  iiRcalyear  onding  Jnnc30, 1804  110, 000. 00 
Submitted  in  compliance  with  requiremcutu  of  sections  2  of  river  and 
harbor  acta  of  Itm  and  1867. 


REPORT  OF  MR.  J.   W.  BEAMAN,   ASSISTANT  ENGINEER. 

Jefferson  City,  Mo.,  June  SO,  1S92, 

ICajor:  I  have  the  honor  to  submit  tlie  foUowiu};  report  inxni  the  improvement  of 
the  Oeage  Kiver,  Missouri  nnd  Kansas,  lor  the  tiseal  year  ending  June  30,  1892: 

DoriDg  the  year  observations  for  rivor  diseliarge  have  been  contiuned,  with  an 
interxnlasion  from  November  29  to  April  5.  On  M.iy  31,  172  com]»utation8  of  river 
discharge,  covering  the  observati<»n.s  at  Itrennekes  and  Biirds  nlioals  from  May  x, 
1891,  to  November  25,  were  transmitted  to  your  otlice. 

Gaogea  have  been  observed  daily  through  th(5  year  at  Hrcnnckos  Shoal  and  (>Ha«^o 
City,  and  at  Burds  iSlu»al  since  October  11. 

A  line  of  levels  has  been  run  from  the  foot  t>f  Kiees  Island,  13  miles  above  tlio 
moutb  uf  the  r^er,  tonoar  tlie  foot  of  Kound  Jiottom  Shoal,  25  miles  fnuu  the  mouth, 
as  other  work  would  i>ermit. 

A  survey  for  a  reservaticm  within  wliieh  to  construct  a  lock  and  dam  at  the  foot 
of  Brennekes  Shoal  WJis  made  September  2^),  in  accordance  with  your  instructions 
of  September  16.     A  plat  and  notes  of  the  same  was  duly  transmitted  on  October  27. 

All  the  above-noted  work  has  immediate  connection  with  the  projected  improve- 
ment of  the  river  by  lock  and  dam. 

In  accordance  with  your  letter  of  instructions  of  July  1,  on  July  0  and  7  an  exam- 
ination was  made  of  the  railway  bridj^o  across  the  Osage  Kiver  at  Osceola.  Mo.,  on 
the  line  of  the  Kansas  City,  Fort  Srott  and  Memphis  Kailroad.  Of  this  bridge  as  an 
obstruction  to  navigation,  (Japt.  Otto  Marker,  master  of  steamer  Black  Pitimond.  made 
eomplaint  to  the  honorable  Secretary  oi  War  by  letter  of  Jnnt^  22,  1S91.  A  n-port 
basc^l  upon  the  examination  of  this  bridge  was  duly  transmitted  toyour»dViec.luly  s. 

In  accordance  with  your  letter  of  instructions  of  August  18,  on  Sejaeuiber  21  a 
small  party  was  detailed  to  remove  the  snags  ami  overhanging  trees  from  tiie  ri\er. 
The  party  consisted  of  four  men  and  a  team  with  an  «)uttit  of  capst«Tn.  skitV.  wrjgon, 
and  tools,  and  was  employed  in  snagging  until  calK^d  in  on  account  of  bad  weatiicr 
aod  lateness  of  the  season  on  Novemiier  30. 
"The  work  between  September  21  and  November  30  may  be  tabulated  as  ft>llows: 

Snags,  logs,  etc.,  removed  from  channel Or» 

Overhanging  trees  removed  from  bank 312 

Drift  trees  along  bank  cut  uj> 12 

Hocks  removed  from  4'hannel 2 

Miles  of  river  worked  over JSO 

By  the  above  work  the  river  was  ]daced  in  good  navigable  cruulition.  as  far  as 
•nags  and  overhanging  trees  are  couccrned,  from  the  llig  Gravois  Shoal  to  the  moulh^ 
p  dJAtance  of  80  miles. 


Inu  utoaiulinnt  romBtcroe  ail  aloae;  the  Uac  nlthmritvlhmi 

■ ^  ^  _        a  to  Ih^  innutU,  n  ilii-tanc.-  of  2t:>  hu1«i_ 

Rta«ib  U       ■ud.  at  1K.4  luiia  bnrdeti,  plica  rtom  Oscntla  up  ihr  nvei] 
«rnth«i      r  III)  rail «. 

i(ii«(#7>s...  ^f  19.05  t«iia  Inirilen,  nuw  froai  Inotoa,  UB  toiIa»abnT«  t^ 
■nnnliin,  %     ji-trli  or75tnilai. 

r  atei     ibuutH,  Jafts  B.  fftffo,  fV^eritt.  ■ad  iJbM,  rna  from  tbr 
I  n  dU>.iaoi>  nfSO  roilM.  and  to  iounuHluht  pnints. 

j.i^  uiu  biMin  done  tm  (liu  upper  OMgi?  itivrt  abavo  tlir  Big  Giaraa 
^  of  1883,  when  the  river  wu  oil  wuricHt  urer  frum  Ui«  immtli  tn  Ch 
-<  hif,'h  wuloruf  thifi  (ipiiiiK,  the  hishesl  aiarB  iHKt,  wU|  pmhsMj- 
irf;u  dfrpooil  of  «iiH);ii  iiJl  aluii);  tlieliui;  fff  tlie  rirrr. 
lie  Bliiiuld  all  be  niiiiovDNl,  at  w«l]  as  liie  OTcrlungiiis  tjMm  from  tW 
.iiOiith  to  flMeuIa  atid  kImiv*. 
IK  y*nt  liM  lieou  a  a.itii>racti>ry  oiio  Xtflovtil  M«iim1>oats.  aa  will  In  ti 

'ntwtli'al  tatiln  of  iviniau-r'V  for  IhccalciiLdcr  jrvainuliBgi 


,  mil. 

V'lrry  rwpt«tfttlly,  yonr  oliniliviil  ftorvMit, 


J,  W,  BcAVur, 


BemrH 

./  saajf  41 

Urn 

Sf^ttf 

gingJ 

o«t- 

Jnly. 

Aug. 
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lAtt  of  tttam-pbwer  boats  engaged  in  comment  on  Osage  River  during  the  year  1891, 


Kanio. 


Annie  Dfll 

Braton 

Bhck  Diamond 

KdBB 

Fmlfrick 

Hrteui 

'•ha  B.  Hugo  . 


Length. 

1 
Brt^ilth. 

Depth. 

Ffet. 

Fert. 

Fttt. 

70. 

10. 

O 

Ma 

197. 

s. 

72.5 

14.4 

2.  .3 

102. 

21.". 

4.7 

0(5.4 

14.3 

y. 

194. 

KJ. 

4.5 

127. 

20. 

3. 

Gross 
oiiiia>;e. 


Totm. 

19.05 

398. 08 

18.40 

83.35 

«2.5l 

332.41 

136.88 


X  6. 

IMPROVEMENT  OF  KASKASKLA.  RIVER,  ILLINOIS. 

The  improvement  of  this  stream  has  consisted  in  det^penin^f  the  wat<;r 
over  the  two  principal  shoals  ])etwecn  the  mouth  and  Evansvillc,  name- 
ly, the  Nine  Mile  Shoal,  and  tlie  Evansvillo  Shoal,  and  in  removing 
Buags  and  obstructions  from  the  river.  The  stream  was  inactically 
blocked  near  its  mouth  during  tlie  hrsv-water  season  by  the  Nino  Mile 
Shoal,  over  which  there  was  often  a  depth  of  only  9  inches,  wlien  the 
St  Louis  gauge  read  0.5  feet. 

The  first  appropriation  for  improving  the  river  was  contained  in  the 
river  and  harbor  act  of  September  ID,  1890,  and  by  the  time  the  project 
for  its  expendituA  was  approved,  the  low-wat4?r  season  liad  passed,  and 
ifork  was  deferred  until  this  year. 

A  party  was  organized  on  Se])tember  17,  1891,  and  the  imi)rovement 
was  commenced  at  Nine  Mile  Shoal,  where  a  channc^l  75  feet  in  width 
i^   Vid  36  inches  deep  at  low  water  was  excavated  through  rock,  the  mate- 
rial removed  being  placed  in  a  dike  ^iQ5  feet  h)ng  on  the  east  side  of  the 
chaunel  and  in  walls  on  eacli  side  of  cut,  which  were  to  deflecjt  and 
Concentrate  the  water  through  the  cut.    This   work  was  completed 
October  30.     The  party  was  ttien  transferred  to  Kvansville  and  work 
^dis  begun  on  the  shoal  at  that  point  on  November  2,  and  consisted  in 
^cavating  a  channel  whose  dimensions  were  to  be  75  feet  wide  by  30 
inches  deep,  through  the  shoal.    Tlie  conditions  and  character  of  work 
^t  this  locality  were  quite  dill'enMit  from  the  work  at  Nine  Mile  Shoal, 
^  the  material  that  was  to  be  removed  consisted  of  st4)ne  bowlders  and 
blue  clay,  mixed  with  gravel  and  mussels,  in  place  of  rock,  as  at  the 
former  locality,  and  necessitated  the  buildin;^:  of  a  cotferdam  inclosing 
the  proposed  excavaticm,  in  order  that  the  cut  might  be  dug  (mt.    Work 
^as  continued  until  December  17,  when,  the  a])proi)riation  being  nearly 
Exhausted,  it  was  stopped.     The  cliannel  was  not  completed  up  to  the 
desired  width,  75  feet,  but  was  00  feet  wide  and  34  inches  de(»p.    The 
Excavated  material,  as  far  as  possible,  was  used  in  building  dikes  from 
either  shore  and  extending  along  the  sides  of  the  cut,  to  direet   and 
eoiicentrate  the  water  through  the  new  chiumel.     Wliile  work  was  in 
progress  at  Evausville  Shoal  a  small  party  was  organize<l  to  remove 
the  snags  from  there  to  tin*  mouth.     Five  good-sized  snags  were  removcid 
in  the  first  1.5  miles  below  Evausville,  when  a  sudden  rise  in  the  river 
«topped  the  work. 

The  details  of  the  season's  oi)erations  are  shown  in  the  report  of  Mr. 
Richard  Klemm,  assistant  engineer,  which  is  forwarded  herewith  and 
to  which  attention  is  invited. 

The  eflbct  of  this  work  will  undoubtedly  be  very  beneticial  to  the 
commerce  on  the  river,  as  steamboats  will  be  enabled  to  navigate  the 
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stream  at  lower  stages  than  formerly  and  for  low  water  seasons  c 
greater  length. 

Should  another  appropriation  be  made  for  this  improvement,  it  wi; 
be  expended  incompleting  the  work  at  the  Evansville  Shoal,  in  exit 
ting  a  channel  through  the  shoal  at  Plum  Creek,  and  in  removing  sua^ 
from  New  Athens  to  the  mouth. 

The  estimated  cost  of  the  improvement  was  $10,000;  the  former  ap- 
propriation was 

By  act  of  September  19, 1890 $6,000 

Money  statement. 

Jnly  1, 1891,  balauce  unexpended $6, 000. 00 

Jnue  3k),  1892,  ainuunt  expended  during  tincal  year 5, 760. (8 

July  1, 1892,  balance  unexpended 289.53 

Amount  appropriated  by  act  ai)pro vtnl  J  nly  13, 1892 4, 600. 00 

Amount  available  for  litical  year  ending  June  30, 1893 4, 739. 53 


REPORT  OF  MK.   RICHARD  KLEMM,   ASSISTANT  KNGINREK. 

St.  Louis,  Mo.,  January S,  1S93. 

Major:  I  have  the  honor  to  submit  herewith  the  following  report  on  work  done 
in  removing  Hhoals  in  KaskaHkia  River  at  two  places,  namely:  ^oal  near  the  muutb 
of  Nine  Mile  Creek,  and  8houl  at  Evansville,  111. 

In  accordance  with  your  order,  a  party  was  organized  September  17,  1891,  conaist- 
ing  of  one  assistant  euginoi^r  and  two  rodmen.  Engineering  instruments  andwori^' 
ing  tuols  were  received  fnun  the  head  office  and  from  the  Engineer  depot,  foot  of 
Arsenal  street,  a  list  of  w^hich  is  contained  in  the  property  return  accompanying tliis 
report .  Tlie  party  proceeded  to  Chester,  111.,  per  steamer  Crysiul  City^  and  from  there 
to  Nine  Mile  Shoal  per  steamer  Siok  Sauer, 

The  mouth  of  the  KaskaHkia  River  was  almost  closed  up  by  a  mud  bank  so  that 
even  the  steamer  LitUt  Sick  could  enter  into  the  Kaskaskia  River  only  with  the 
greatest  ditlieulty,  using  her  full  steam  ]»ower  and  a  Spanish  windlass.  Thefnui|;ht 
was  transferred  from  the  Xivk  Sauer  to  the  LiithNickj  which  linally  brought  ub  op 
to  the  Nine  Mile  Shoal  on  Monday,  September  21.  The  stage  of  water  on  September 
21,  1891,  at  St.  Louis  was  5.4  feet*.  Considerable  tronblo  was  experienced  in  securing 
))oard  for  the  party  and  also  for  the  men  that  I  had  hired  in  Chester  and  in  the  neigh- 
borhood. A  small  othce  bnildin^^.  carpenter,  and  blacksmith  shop  was  built  on  the 
west  shore  of  the  river.  The  building  was  also  used  as  a  sleeping  room  bymywa 
and  party,  as  we  could  not  get  quarters  conveniently.  A  general  survey  of  the  shoal* 
was  made  and  two  gauges  established,  one  above  and  one  below  the  shoals.  Actual 
work  was  eommeneed  on  Sei)tember  24. 

Th(;  rock  in  the  shoals  was  found  to  be  a  very  hard  limest'One  mixe<l  with  flint* 
very  diflieiilt  to  drill,  so  that  skilled  drillmen  could  not  drill  more  than  7  to  7i  fo^' 
perday  of  eight  hours  with  U-incli  drills.  On  account  of  seams  in  the  rock  and  the 
different  thieknesses  of  the  ledg«*s,  it  was  imi>raeticable  t-o  pay  for  the  drilling  by 
measurement,  and  the  rates  of  pay  for  more  or  less  skilled  drillmen  had  to  be  estab- 
lishtnl  by  judgment.  The  holes  were  drilled  2^  to  3  feet  apart,  varying  in  depth 
from  1  to  2.6  feet,  as  the  thickness  of  the  ledges  allowed,  tor  the  blasting,  AtU» 
Powder  "  C  "  (containing  U)  per  cent,  of  nitroglycerin)  was  used.  The  8-ineh cart; 
ri<lges  were  cut  in  two,  the  explosive  power  of  such  charges  having  been  found  fl»if* 
ficient  to  break  the  rock  into  ccmvenient  size  for  handling  under  water.  The  loosened 
and  broken-up  rock  was  removed  Iromthe  bottom  of  the  river  by  hand,  the  meno** 
ing  crowbjirs,  wedges,  and  sledge  hanuiiers.  The  men  engaged  in  this  work  wei* 
])rovided  witli  hip  rubber  boots.  This  part  of  the  work  waa  the  most  tedious  9^^ 
slow,  yet  the  low  stage  of  water  and  the  warm  weather  was  of  fjp*eat  advantage *<> 
the  work.  As  shown  on  the  aceompanying  sketch,  a  dike  wjw  built  on  the  eastsid^ 
of  the  ])roposed  channel  from  the  slioals  to  the  mouth  of  the  Nine  Mile  Creek.  Thi» 
dike  was  built  from  the  material  quarried  from  the  shoals  and  from  the  old  (M^ 
Bride)  eross  dike.  The  opening  in  the  clear  of  the  new  channel  is  75  feet  and  20 
inches  deep  at  a  St.  Louis  gauge-r(^ading  of  5  feet.  The  difference  of  stage  of  wai^ 
above  and  below  the  shoafi  was  as  follows: 
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September  25,  St.  l-i^mis  K<in}^,  5.4  tVet;  ditfi'H'iic**  of  sta;;o  above  an<l  boltiw 
tinalM  0.11.3  feet.  Ot-tobrr  18.  St.  Lonin  uaiiy:e  0. i  fwx :  dirt't'n'iHM.'  of  sta^e  above  ami 
i*lowHh()»N,  0.20  feet;  with  iii>  bead  wati-r  from  th**  Kaskaskia.  sliowinj;  that  n  riso 
1  the  Missi8sip]ii  will  exteud  ui)  tc»  th«i  Niueiiiile  Sht»als  at  a  St.  Louis  iradin^of  t>.4 
*et. 

The  dike  at  theNiiiemile  Shoals  is  005  feet  long,  5  foot  wide  on  top,  nlopo  on  both 
idet*  1  in  1  (45  per  cent)  and  varyinj?  in  dejith  from  2.?<  f«'Ct  to  5.5  feet  and  euntains 
,178.35  cubic  yards.  The  dike  )»roj«'C'ts2.10  feet  ab<»v<-  the  water  line  at  a  staj^e  of  5 
eet  at  St.  Loliis.     The  work  at  th«-  NineinHeSlioal  was  linished  Oet<d>er  30. 

The  work  at  Evansville  Shoal  was  eoninieneed  November  2.  The  eonditions  atid 
character  of  work  at  this  shoal  were  quite  different  from  the  work  at  Ninemih^ 
?huul»,  as  the  material  that  had  to  be  reniovetl  was*  more  or  less  alluvial  /^ound,  eon- 
Hstiu<;  of  ^t'One  bowlders,  blue  elay  (j;umho)  mixeil  with  gravel  and  niuselcs.  The 
Mvof  ilynamite  had  to  be  eonfined  to  the  large  bowldert»,  as  the  blue  and  blaek  elay 
iruBtiM)  tenacious  to  be  atleeted  by  the  explosive.  Pieks,  shovels,  and  wheelhar- 
Fuwdhad  to  be  use.d,  and  tV)r  that  purpose  the  water  bad  to  bo  kept  out  of  the  loi-a- 
tion  Sideeted  for  the  new  ehannel.  -\  eotterdam  inelosing  the  proposed  exea  vat  ion 
was  poustrueteil:  the  materials  used  wore  pine  i)o8ts  4  bv  4  in<:hes,  varviui;  in 
length  from  2  to  4  feet.  I  ineh  rough  boards  (sheathing)  10  feet  long.  Th«:  posts 
Were  set  11  inches  a])art  in  the  eross  section  and  8  feet  apart  in  the  longitudinal  di- 
rection. The  spaee  between  the  sheathing  was  filled  with  material  (gumbo)  taken 
oiitof  the  e\eavate<l  j)«)rti<m  of  the  rivei*  and  all  can^fully  rammed  and  tamped. 
Littlo  trouble  was  experienced  with  the  dam  as  the  clay  was  water  tight,  and  with 
thcexcepti«»n  of  a  few  places  where  water  leakiHl  in  under  rocks  that  eould  not  be 
i^moveil  without  great  dillieulty,  the  system  worked  well.  A  few  3-inch  hand 
punipH  were  niad«?  and  a  number  of  buckets  procure<l  to  ki^ep  the  place  dry. 

Two  dikes  were  ciuistructcd  from  the  excavated  material,  as  no  bett«?r  use  c«»uld 
^made  of  it  and  as  these  dikes  aiv  proposed  to  coufnn?  the  water  at  a  low  stage  to 
Wie  new  channel,  with  a  view  that  the  current  should  keep  the  nt!W  channel  cb-ar 
%oin  all  S4'diuient  that  head  waiter  tro  a  the  Kaskaskia  or  backwater  from  tln^  Mis- 
*i»ipi»i  might  bring.  The  dik(^on  the  east  side  of  the  river  is  the  strongest,  bring 
8  fwt  wide  on  top  and  aliout  2j  feet  above  tho  wat^.-r  line  at  extreme  low  watiT. 
TliPcliannel  was  originally  xdanned  for  75  feet,  and  tlie  dikes  are  built  on  that  plsni, 
yet  this  wiiltb  eoubl  not  he  obtained,  as  the  river  rost>  on  November  23  4  Cert,  tilling 
Up  the  inclosed  portion  and  destroying  the  lateral  eotferdams.  This  accident 
canwd  considerable  extra  labor  and  expense.  As  soon  as  the  stage  of  wat^'r  pennit- 
Vtlnew  eotferdams  were  constructed,  and  the  excavating  c«Mitiiiued  to  a  depth  nt' 
l*iinchi'S  Im'Iow  the  lowest  stage  of  watt»r  at  the  lower  gauge.  Tills  causing  an  «'x- 
^avution  of  2i  fet't  on  the  east  side  Ibr  at  h'ast  2(X)  feet,  and  an  excavation  of  lA  teet 
ontliewest  side  f(>r  a  distiintre  of  150  feet,  the  total  amount  of  material  removed 
from  the  river  amounted  to  1,105. cubic  yards.  The  chanmd  n*)w  is  On  irrt  widr, 
which  will  allow  a  boa^of  the  size  c»f  the  yU'k  Saner  to  carry  a  barge  either  at  the 
•ideorat  the  bow,  the  channel  being  ])i'r1eetly  straight. 
The  dikes  nt  the  Evansville  shoals  contain  the  folh)wing  amounts: 

Cubic  fiM't. 

ICaitt  dike,  cast  shore,  4  feet  wide  on  top,  3  feet  high,  2H0  feet  long 5.  XHi) 

^ain  dike,  eJist  shore.  H  feo.t  wide,  on  top.  5.5  feet  high.  HM)  fret  long 1 1,  «S0 

ton  dike,  west  side,  5  feet  wide  on  top,  1 .5  feet  higli.  205  feet  long 11.  IVJH 

ton  dike,  west  side,  3  feet  wide  on  top,  2.5  feet  high,  200  feet  long 2,  750 

Total 31,s:j.s 

^TTie  difference  of  yards  excavated  and  contained  in  dikes  is  caused  by  the  hand- 
ling of  the  material  and  by  additional  rock  which  was  taken  from  the  shore  to  make 
^he dikes  more  substantial. 

In  accordaTice  with  your  orders  work  was  stopped  Decrmber  17.  A  good  <'hanin'l 
yf  60  feet  in  the  clear  had  been  dug  out,  the  main  diki.-s  bring  on  the  75- loot  line, 
leaving  a  strip  of  15  feet  partly  excavate*!.  This  strij)  can  easily  be  laken  out  at  any 
'utiire  time,  jw  it  contains  not  more  tiiau  150  mbic  yards  of  dirt,  gravel,  and  a  few 
Jock  bowlilers.  The  water  being  very  cold  and  derp^r  than  t«)  allow  work  (;ven  with 
«ip  boots,  I  saw  no  «>ther  way  to  remove  the  con'enbinis  tlian  by  tiie  uso  of  dyna- 
^fte.  Holes  were  boreil  in  the  center  of  the  coffrrdams  to  tin?  full  <li'j>th  of  the  ex- 
^vation  and  about  5  feet  apart  and  charged  with  full  cartriilges  of  '•(;*'  Atlas  |ir»w- 
^er.  The  350  fe«*t  of  coflerdam  were  loosmrd  and  blown  nj)  in  thn^e  seirtions  aii<l 
*J1  posts  and  timbers  entindy  removed  by  tln^  expolsion.  The  dirt  was  lotisriicH  so 
'^tthe  current  took  all  out  immediately;  some  mnd  Ininps  tb:it  had  been  b'ff  wrro 
'^JOved  by  the  aid  of  jdkj.i  p<des,  so  that  no  tra<'es  of  the  eotferdams  were  left. 

Ill aceordaneo  with  your  orders  a  small  party  was  organized  to  remove  the  snags 
***ni  the  river.  A  flathoait  H  by  11  feet  was  built  for  that  Tnirpo.se,  to  earry  the 
''^I^  blockfl;  aud  other  tools  necessary  for  such  work.     A  tripod  of  three  posts  G 


by  R  inuhps  was  ImUt.  witb  boU  and   hook  to  nl.taub  block*  atlil  tiwklp  fat  liftinK 
HiiiiX»  aud  li>g8.     Witii  Ibo  aid  of  this  derru^k  five  good-aUuil  Miiajja   wan)  Ti!iiiiiv«d 
bcluw  Evunsville  Sboala  for  a  d-iatanco  of  nbout  1}  mites.    Thv  suddeu  riwr  uf  tlM   ' 
river  slopped  this  work.     I  found  this  durrjok  la  work  very  well  for  small  logs  and 
when  the  water  in  not  ton  deep.    1  aUo  iinnd  Atbia  powder  in  luosuning  lugs,  tho 
ordinary  fiise«beingn8ed,>e  the  handling  of  a  battnty  wm  found  to  be  inoourenifat,  j 
and  as 'in  most  cases  one  oartridge  At  a  tUDo  woa  found  sufficient  tu  looaeo  the  tog   < 
en  that  it  could  be  huiiilled  by  log  r^batn  and  derrick. 

The  property  und  tools  wore  nil  stored  iii  the  offioo  buildint;  in  char^  of  a  special 
watchman,  with  orders  to  ship  it  all  to  St.  Lmiis  ii-  ~.       i 

enKineering  impluments  I  bToii;(ht  back   with  b 
show  the  luoatiouB  and  dinieusioiiH  of  the  work. 
Ver;  respectfuliy,  yont  obedient  servant, 


Commeraat  »latitlic4,  Ka*hukia  Siver,  IlUnoit,  1890, 1892. 
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IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  MOUTH  OF  ILLINOIS 
RIVER  AND  MINNEAPOLIS,  AND  OPERATING  AND  CARE  OF  DES  MOINES 
RAPIDS  CANAL  AND  DRY  DOCK. 


MS  PORT  OF  MAJ,  ALEXANDER  MACKENZIE,  CORPS  OF  ENGTXEERS,  OF- 
FICER    IN  CHARGE,  FOR   THE  FISCAL  YEAR   ENDING  JUNE   SO,  1892, 
WITSL  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


X.  Operating  SDag  boat«  and  dredge  boato 
on  Upper  Mississippi  River. 

2.  MiasiBSippi  River  between  Des  Moines 

Rapids  and  month  of  Illinois  River. 

3.  Des  Moines  Rapids,  Mississippi  River. 


4.  Operating  and  care  of  Dos  Moines  Rap- 

ids Canal  and  Dry  Dock. 

5.  Mississippi  River  between  Miunoapo- 

.lis  and  Des  Moines  Rapids. 


United  States  Engineer  Office, 

Rock  Island^  IlLy  July  8,  lfi92, 

G-RNEBAL:  I  have  the  honor  to  transmit  herewitli  the  annual  reports 
upon  the  works  in  my  charge  during  the  fiscal  year  ending  June  30, 
1892. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Major  J  Corps  of  Emjinetrs, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  UngineerSy  U,  iS.A. 


Y  I. 


operating  snag  boats  and  dkkdoe  boats  on  upper  mississippi 

river. 

The  work  covered  by  this  approi)riation  is  the  removal  of  snags, 
wrecks,  and  other  obstructions,  the  cutting  and  pulling  back  of  over- 
hanging trees,  the  clearing  of  shores,  the  searching  for  and  marking  of 
new  channels,  assisting  stranded  boats  and  barges,  surveys  and  ex- 
aminations in  connection  with  new  improvements  and  for  iacilitatuig 

1749 


11750    BSoftToi^^     M 

narij;ixtii)ii  tliioiigli  bridges,  inspection  and  n^pair  of  works,  fonnatlMi 
of  U-nipriraiy  iir  i>tTmaiieut  channels  fliiough  obstruotiiig  bais,  andiu 
general  iu  benefiting  irommorce  by  aiding  existing  uavigatJon  and  aj 
sistlng  in  the  pernianeot  improvement  of  the  Upper  MissJDSippi  Kra 

Tbe  plant  belonging  to  this  work  consists  of  the  unas  b«iate  Otum 
Barnard  and  J.  G.  Parke,  and  to  these  are  added,  as  oceasinu  dnnafl 
and  eircuni  stances  permit,  dredges,  IniincheK,  barges,  ete.,  belongi&n 
the  genei-al  appropriation  a.  The  operations  of  tbe  nnag  boi^M 
dredges  extend  from  Minneapolis  to  the  mouth  of  tbe  !tIis8onn  Rin 
about  724  miles.  At  times  when  the  suag  boat«  are  not  reqiiindfl 
work  above  mentioned  they  are  nsed  under  general  or  8]>ecJfU  a^fl 
priations  for  work  of  iierraanent  construction.  J 

By  tlio  river  and  Jiarbor  act  of  August  11,  1888.  provision  was  mij 
foroperatingBuaghoatsauddredge  boats  on  the  Upper  MiHsisBippiBfl 
under  a  permaneat  appi'opriation,  the  annual  exi^enditure  being  n 
ited  by  the  act  to  $25,000.  There  lias  been  espendeil  under  tlio  pcn| 
nciit  appropriation  during  the  fiscal  year  ending  June  30,  1803,  ttien 
of  425,000.  I 

Tbe  snag  boat  General  Barnard  was  engagetl  in  the  work  of  read 
ing  snags,  et«.,  July  1  to  July  28,  AngU8t  18  to  October  4,  an<I  OcUH 
36  to  31,  1891,  and  May  12  to  31,  1802.  From  July  2it  to  An^stB 
1891,  she  waa  employed  on  repair  and  construction  work  in  vicinitrii 
La  Crosse,  and  from  October  5  to  25, 1801,  on  similar  work  inCroolK) 
Hlough. 

During  the  low-water  period  of  1891,  which  was  an  extremely  lo* 
water  year,  the  river  rcncbing  at  many  points  a  lower  stage  tluin  il 
18fi4,  the  low  water  of  wlUch  was  tlie  lowest  hitherto  known,  the  B»r 
narti,  believed  to  be  the  liea\'iest  draft  lioat  on  the  river  (with  one  ew^ 
tinn),  niatle  a  trip  from  St. -IjouIs  to  St.  Paul,  On  this  trip  man]^ 
obstructing  bars  were  mot  with  and  much  trouble  was  exi>erienrwl  t 
unimproved  portions  of  the  river,  but  at  points  where  woiks  of  iin 
proveirieiif  b;ive  liceii  i-nnipleted  little  or  no  difilcnlty  was  found.  In 
1MI14,  |>rii'r  Im  Uv  iii:iiiKiii'ation  of  river  improvement,  navigation 
alirmsr  \\liiill\  ~ii~j"  iiil.il,  the  very  lightest  boats  being  unable  ton 
Bl.  I'aiil.  Ill  l->77  till  >Jtniition  was  nearly  ae  bail,  although  the  low- 
water  si;i-r  w-.i"]!!  liiiit  year  tlirce-quartersof  afoot  higher  than  in  ISM 
and  Ism.  On  I  lie  li.ininriVa  low-water  trip  careful  soundings  were  mads 
on  all  thcsliiianiars.inid  numerous  water  surfaces  were  taken  bylevft 
ing.  Tlif  lUiininil's  l('\ols,  taken  t^igethcr  with  those  of  tlie  sun'eyani, 
c(.[istni<liiiii  iiaitics  employed  along  the  river  and  the  gauge  rccurdsrf 
llie  \aiiiMi.-f  hi  idjir.-,  will  all'ord  ii  complete  record  of  the  Tow  watcrof 
1M)1  al  ;)l]  |iHiiit>  IVoiii  Miiinciipiili^  to  the  mouth  of  the  Dlinois  River. 

Thi'  sua;;  boat  ./.  <!,  I'lirki',  dredge  riuenix,  launch  Elsie,  and  amiBt- 
lii'i  iildnnjp  iinal?i  wen;  eaipluveil  as  a  dredging  and  wrecking  plant 
dnriiii:  llie  ^eas.m  of  ISllI.  |V,,m  -Inly  I  to  October  M.  This  plant  i» 
niiivcd  lliiie  wre.-ks,  tlirec  roek  iialclies,  deepened  the  channel  at  five 
ttilT'efrat  Imalilie-j,  anil  pcrforaied  etinsiderable  other  work  in  the  n- 
nioval  111' snap's  anil  (lain'iidiuf;  trees. 

The  delails  '.I' wnrk  aecnmplislied,  together  with  statistioii  of  com- 1 
mereeanil  iNivij^atiun,  arc  given  iu  the  appended  report  of  Assistant  Ed- 
giueer  C.  W.  lliirliam.  ' 

A  detailed  statement  and  a  summary  of  expenditures  for  operatinjl 
snag  boats  and  dredge  boats  ou  Upjter  Mississippi  IMver  for  tJie  fiscil 
year  ending  Juue  30, 1892,  are  appended. 

The  total  tonnage  of  the  ilississippi  lliver  between  the  Falls  of  St 
Ajithony  and  mouth    of  Missouri  River  for  caleudar  year   1S91  wia, 
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approximately,  4,200,000  toiiB.    Tliia  includes  logs  and  luuiber,  as  well 
as  ordinary  mercliandiise. 


ABSTRACT  OF  APPROPRIATION'S. 


By  act  approved  March  2, 1867. .  $86, 000 

By  allotment  from  appropriation 

of  Jaly  ^,  1868 26,000 

By  allotment  from  appropriation 

of  1869 35,640 

By  act  approved — 

July  11,  1870 36,000 

March  3, 1871 42,000 

June  10,  1872 42,000 

March  3, 1873 25,000 

June23,  1874 25,000 

March3.1875 25,000 

August  14,  1876 30.000 

June  18,  1878 41,500 


By  act  approved — 

March  3,  1871) 

June  14,  1880 

March  3, 1881 

By  act  paHscd  Aiicust  2, 1882 

By  act  approved  August  5,  1880. 
By  act  of  August  11,  1888,  for 
fiscal  year  ending — 

Juuo30,  1889 

June  30, 1890 

June  :^0, 1891 

June  30, 1892 


20,000 
8,000 
25.  000 
25,  (KX) 
22,500 


25,000 
25. 000 
25.(HH> 
25,  (HK) 


Total 621,640 


Money  statement. 

June  30,  1892,  amount  drawn  from  Treasury  under  permanent  appropria- 
tion   

Jane  30,  1892,  amount  expended  during  fiscal  year 


$25,000 
25, 000 


July  1,  1892,  amoimt  available,  under  pennancut  appropriation  of  August 

11,  1888,  for  fiscal  year  ending  June  30,  1893 25,000 


Detailed  statement  of  expenditurefi  for  operating  snag  boats  and  dredge  boats  on  Upper 

MieneHppi  Riter  for  the  fiscal  year  ending  June  30,  189£. 


I 

> 
o 
o 


1 
2 

3 
i 

5 

6 


To  whom  paid. 


July,  189L 

Pilot  Steamboat  Co 

Fred.  A.  Bill 

Thou.  K.  Schindler  Sc  Co 

Chat.  J.  Long 

Sen.  Wilnon  6l  iSon 

CW.Darham 


7  W.  I).  McManus 

8  !  Henry  Koef  tlcnr  . 


9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
10 
20 
31 
22 


A.  RoHchvrt  8c  Co. 

T.  NodU'r 

KellogBifKeCo.. 


:if 


21 

25 

an 


A.M.Rhldlft 

W.  A.  BouMck  Lnmber  Co. . 

M  cElroy  &.  ArmitaKO 

C.  A.  Hiiichlnsrm 

JaiDOH  Wanl  Sc  Sou 

L.T.  DaviH 

Pilot  St«aniboat  Co 

Ben.  'Wilunn  &.  Son 

C.F.  Alden  &Co 

ThoK.  E.  Schhidler  Si  Co 

Cbaii.  J.  Ix>ng 

llcCabe  Brothom 

Hired  men 

Tarioun  persons 


Total. 


Office  ex- 
penses, 
suptrin- 
iendence, 
and  con- 
tingen- 
cies. 


Labor. 


Subsist- 
ence. 


10. 6« 


Fael. 


$75. 10 
27.00 


$75. 10 

27. 00 

22.  :^ 

10.00  ' 

68.61  1 1 ' I 

2.2.'>  I        r2.25  i ' 

120.(H)    ' j ■'  12(5.00 

20.0-)    I I      20.00  ' 

r»2.:M) !     r)2.yo  = 

:j7.57  ' ' I     :n.r,2  ' 

2.'2.:{i  I I   24fl.:ji  ' 

:«.7'J' ' :      33.79    

lfi..'>:{   I ' 

40.26  ! ! 

Wl.  73 

8  00 

3M.  ir» 

27. «M) 

7S.  70 

12.  SO 
i:»{>.24    ' I ■  159.24 


Expense. 


Repairs. 


$4.97 


"4.65"'! 
6.U0  I. 


16.53 


8.00  I. 


27. 00 
78.70 


3:>4. 15  1. 


12.80 


27.  79 


44.  13 

10.5.'.    ' 

l.52:{.33    $1.52;».33 

36.8.->    


27.79    . 
40.13  !. 


Total 


I 


4.30  ;. 

10.55  i. 


15.85  i    21.00 


3. 124.  47  : 


2.25  :  1.523.33  1    510.67 


514.04 


$(U.04 


40.  26 
50. 73 


413.  '^5  !      160. 63 
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iCHi  of  erpenditures  for  operating'  nnaff  boats  and  dredge  hoats  on  Upper 
iitippi  Hirer  for  the  fiscal  year  ending  June  30,  1892 — Coutiiiued. 


homxMdd. 

ToUl. 

Office  ex- 

pcnacA, 

Huporin- 

tendttuce, 

and  con- 

tinKCD- 

cles. 

Labor. 

Subsist- 
euco. 

Fuel. 

Expense. 

• 

Reiudrs. 

\S91    Continaed. 
■) 

$4.50 
12.76 
40. 39 

135. 21 

1.50 

4.06 

16.95 

18.89 

30. 00 

25.00 

1, 495.  (M) 

$4.  .50 
12. 7« 

*v  dt  Bro 

jt  Co 

40  :i9 

ohau 

39.  5t    ........ 

125. 13 

1 

It8  ^'  Co 

1.50 

K.  Dupiiis 

hoii 

4.06 
16. 95 

iiH.  6c  Si'bwab. . . . 

. 

18.89 

iSc.  Co 





30.  (K) 
25.00 

:t 

1 1 

$1,495.00 



3.  OTti.  o:j 

$14.79 

1. 495. 00 

52tJ.  17 

592.37 

375.00 

$70.30 

fber,1891. 

1,175.33 

103. 20 

3.00 

30.10 

42. 61 

31.50 

39.  Xi 
33. 10 
28.  00 

40.  «H) 
18.35 

1, 175.  :a 

&  Co 

103.20 

HI 

8.00 

30. 10 
34.67 

*oliroedcr 

"ai.'so' 

7.94 

1 

Hixm 

35.48 

3. 75 
33.10 

velt  &  Co 

■ 

28.00 
40.00 

tt.    

jt  Son 

* 

17.85 

.60 

0.  Liuo  Steamers. 

6. 90 

6.00 

in  ire 

8.47 
iVJ.  10 

8.47 

(•rv>  ark<T 

67.10 

i\'^v  \-  li'un  Co. .. 

8.  HO 
.')2.  h5 
20.  47 

3.  57 
no.  IN) 

8.80 

t"  A:  Sou 



.       .'i->.  85 

1       20. 47 
!        3. 57 

ini 

IMT 

1 . 



60.  OO 
8.40 

Li'iis  Mt';;.  C<». . . . 

h.  40 

i 1 

risuii 

08.  M) 
33.  75 

• 

98.  SO 

tiiii(lli-r 



c.'.'.v.y.'. 

1      :i'A  75 

•      4  4.  7H  ' 

4.:i8  ■.     . . 

1     4;{.iw   

1.70 
4.38 
5.89 

lllll.-ft'U 

5.  so  !  -  -    -  -  -                               1 

I.IMW.  155 

1 

' 

1           8.47 

1  1.175.33 

1             ... 

1'" 

j     218.08 

'  421.51 

137. 46 

6.00 

17.40  .   

■       1  .V.  75  1    - . 

10.65 
10   15 

6.75 

1J>i  CO 

s 

1         11. 07 
I.*!.  07 

51. iw; 
10.  <»:> 
i4.:;o 

5.t.  00 

307.  i!r> 

1         H1.5l> 

2.">.  .'>0 

.'»0.  00 

11.  •_>•_»  1 

.75 

•r.  I>flin  A:  I^au  . . 

18.07 

1 

( 

. 

1 

51.«J6 

i 

1 

1       10  05 

I 

14.30 

1 

1 .    ....... 

i     50. 00 
'UO  70 

t  ACo 

1       

1 

j       57  '.Hi 

■OS  »v  Srliwali 

1 

91.L'7    

.25 

1     

iiii>*oii 

1 

1     25.  .50 
.'t<l.  00 

1 

tt 

1 . 

1 

i:::::::::: 

1 

i 

1           

1   . 

'.){\  0(1             

1     30.00 

8  :;o   

1 

1 

10.  (io 
13.00 

27.:.! 

■      0. 05 

1 

!          2. 30 
1 

1 

L'.-l 

1 

1 

13.00 

27.51 

8  05 

liimllrr  A-.  ('o  . . . . 

1 

i 

1 

1 

t 

.10 

ri.Hoii 

:•.«).  (lO   

2.  r.i'              2.50 
'   1.  34>i  0«»  ' 

, 36.00 

1                                     1 

■ 

l.:!40.oo 

2rt5.  0(» 

1   1.070.  IK) 

'       ::<;.  oo 

!   1,070.  0'» 
1         3().  00 

1 

75.  24 
47.47 

1 

1                   1 

1 

1 

1                            ' 

rokiiK  and  Nortli 

1 

1 

75. 24 
47.47 

1 

.::::. :::.!.... :.:..i:;:.;::: 
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i 

To  whom  paid. 

T^. 

teiidewe, 
udcan- 

".IS"- 

L«boc. 

SnbMKt- 

FiMl. 

Eip. 

Xmtmbtr.  SSai—Cootlaaei. 

' 



7.15         17.2.'. 
B,M  ^         0.S0 

?! 

30U.UII 

7iW) 

* 

TMab 

Dm«>btr.  mi. 

7,M 
415.  mi 

1.78 

JI.M 

3.0(1H.«0 

»:»3.2S 

_?i-jL 

Z(K1.«0 

M 

ssSS'!"*;;;;;;- 

310,  IKl 

7»1.3U 

-=S 

=,.« 

"■ 

"" 

»Vl.n.a;»,  mi. 

SIS. 00 

llarth.  1X03. 

""^ 

-S.(KI           Ti.1Kl 

April.  !:>»!. 

,:-s 

lli:;:!ir.;::;;::-: 

4-27. M         W.m 

T  Inl 

i 

448.1; 

XU.M 

Stay.  1SD3. 

™ 

j 

iai.-(i 
w.  -i:- 

M.WI 
2;!75 

1: 

M««.ua«&VMB,^.'.'.'.V.'.'. 

in 

in!w! 

1 

11 

St.l.onl..Kwkukm„IX.,rlh 

19.90 

SvSS^^-'" 

72.00 

4,ua 

i-:w 



M.OO 

B 

wiuSUuTco":;;;:; :;:;:. 
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Uei  statement  of  expenditures  for  operating  snag  boats  and  dredge  boats  on  Upper 
Mississ^pi  Bitter  for  the  fiscal  year  ending  Jane  30,  1S9S — Continued. 


To  whom  paid. 

Total. 

Office  er- 

penses, 

sa]M'rin- 

t«u<l(^uce, 

and  cou- 

tiu^ou- 

cies. 

Labor. 

Subsist- 
ence*. 

Fuel. 

Expense. 

'  Repair. 

McElroy  8l  Arniitage. ..!... 
Various  nttrsous 

$37.01 

19.75 

23.00 

9.12 

1,4'M.50 

108. 00 
24.34 
21.06 

'48.68 
17.15 
32.06 
15.40 

251.00 

$37.01 

^.75 

$15.00 
23.00 

T.  C.  Bri«'lit 

J.  W.  Nionier 



9.12 

Hired  men 

$100.00   $1,334.50 

........ 

Coal  Vallcv  Minium  Co 

Kahlke  &.  liro 

108. 00 

1 

24.  :u 

Thou.  K.  S4'hindler  &  Co 

'"2i.0«' 
47.18 
15.05 

T.No<IKt 

. 

$1.50 

1.50 

22.80 

Chan.  J.  Lou^ 

A.  Leschen  &.  Sons  Kope  Co. 
J.  A.  Fay  &  Co 

9.25 



15.40 

Hired  men 

251.00 



309. 58 

■ 

rrotai ^ 

3, 312. 60 

135. 11  !  1,  945. 00 

282.00 

91.73 

489.18 

Jwu,  1892. 
Hired  men 

47.70 
4.00 

93.00 
4.43 

15.50 

'Jl.  75 
7.25 
1. 7.5 

47.70 

C.W.  Durham 

4.00 

i 

F.  H.  Ki'tclmni 

93.00 

James  WanI  &  Son 

4.43 
15.50. 

Karlo  &.  Si'huls 

1 

1 

Gfcorcn  Hill 

-    i"!'"  "i 

21.75 

C.  W?  Durham 

7.25 

Taber  &  Co 



1.75 

F.n.  Kttchani 

159.00 
2.50 

58.64 

5.70 

36.96 

1,460.00 

340.00 

.     7.50 

45.33 

263.01 

68.76 

3.90 

494.37 

159.00 
. 



Karle  Ac  S*'bulz.» 

2.  ."><» 

A.Markonzii*.  mi\jor  of  en- 

IpIMHTH 

r.ii.Sutt*in 

58.64 

1 

1 

5.70 
36.96 

StauiLird  Oil  Co 

*■ 

'l     - 

Hir»*il  mt^n ^m*.. 

200.  Ol»  I  1  ''WKOrt 

_. ■-.«._ 

do .1^.. 

340. 00 

1 

C.  W.Durhnm 

7.50 

|... 

T.Nodlfr 

43. 98 

253.  01 

08.76 

3.90 

.'.'.'.'.'.'.'. 

1.35 
10.00 

Kirllotf "  liirifo  Co 

Cha.<4.  Schiiltz 

.......... 





Kellogj;  Birgu  Co ^ 

..................... 

t 

494.  37 

1 



Total 

3,141.05 

277. 39 

1,600.00 

369.65 

252.00 

570. 81 

71.20 

%ary  of  expenditures  for  operating  snag  boats  and  dredge  boats  on  Upper  Mississippi 

River  for  fiscal  year  ending  June  80,  189:3, 


M'nnth 

Offlc-e 
expenses, 
superin- 
tendence, 
etc. 

Care,  repair,  and  operating  snag  boat«. 

Labor. 

Subsist- 
ence. 

Fuel. 

Expense. 

Bepairs. 

Total. 

1891. 

$2.25 
8.25 

14.79 
8.47 

31.38 
200.00 

$1, 523.  33 
1. 524.  ai 
1,495.00 

$.510.87 

2;J6. 31 

363.43 

53.33 

195.84 

$514.04 
295.08 
410.  80 
166.60 
548.35 

$413.35 

2.30 

311.09 

30. 85 

47.72 

$160. 63 
36.00 

$3, 122. 22 

St 

2.  095. 12 

nber 

2, 589.  32 

pr         .. 

•      •••••••• 

256. 78 

nl>er        ............ 

1.992.00 
215.00 

215.00 
215.00 
215.00 
448.17 

i.om.oo 

1,260.00 

2.783.91 

)ber ... 

215.00 

1892. 
rv         ."... 

215.00 

arv ... ........... 

215. 00 

nijr......  ........... 

1                      .                             . 

325. 0«) 
128.  20 
l::5.11 
277.39 

215  00 

448. 17 

369.58 
369. 65 

282.00 
252.00 

91.73 
263.81 

332.42 
47.70 

2, 700. 73 

2, 193. 16 

Total  fiscal  year — 

1, 130. 84 

10, 797. 33 

2, 09a  01 

2,478.47 

1, 166. 85 

676. 76 

17,118.41 
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UNTTBD  STATKS  ENdlNKKK  OlTICi;, 

Boek  Iilanii,  ill.,  JmIj  I,  IM. 
UA.Ton:  I  have  tbn  honor  to  pres<Mil  m?rop<irt  on  tlie  operatiODs  of  duiiiflMM 
anit  ilTcilgo  bcinU  »n  U|inuT  tUBHiesippi  River  for  tbe  ll«cal  yMureailiiigJiiuu3ti,ltn 
togptlier  with  aoiua  statietiw  of  cominerue  Had  navigation : 

Ol-I^IHTMNtJ   UK    HS\a    m\T   C.r.Sf.KAl.  BARNASb. 

Tha  Iliini"    '  I'l'   1 !•''•■   II..I  hn  ..  ..1  .luly  1, 1891,  Bad,  ptoc««dinado*I 

rivisr  iirii'. ■    .    .■   ■  ■■!   .    ■  "ill.     On b«T  way  down  ronsineniMt 

workiiiiiii  '  Iirrformml  nt.\iuo.MLIe  IMand,il 

IViuiii- <;.    .  ■  fl  Ui    I^,,  mill  in  Dnllaa  Chut,-. 

i"i.ii  .    ii  liiiiluik,  mnkingrapairato  cftpntani,  t»ldii(. 

.1    ■  ;      ■■     ;.    t\n:  liulow.  nrrivlng  at  St.  Lonis  on-thelStt; 

.1..  '    . '  .                   <  I .  '                >        -   I  <  'i-i)!<si>  oil  the  28tb.     On  tbia  trip  woik  iai*- 

II.'                        .  I  ..    .  .  r   III-  iH'iir  .Ali^naudriu,  Fatiius  Itluuil.  iUckOlf 

{'.I'll.'!  ■    '■              Ml.. .11   rliiiio,  Uatt-Wciinto,  StindvlBUnti 

I -i  ■                              .1             .\  iM..ri>uth  Island.  Bla*'kl>lrilUlM 

M '  .  I'H'Lilou  Island,  Elk  River  SlonA 

III  '  '  I     '  Misville,  and  Broken  ArrowldiML 

.\                           .     I  ..  .     .      I  i..  iiai  :.5.j;i  l;. -1.1  u  .M  rcuiuved  and  a  bnoy  placed 

I       I    I  '  ■■  .1     .1      17  rln>  crew  of  tbn  liarnard  wae  employed  inconstmclW 

V  ■■■  ■  •'   :    ,'    .."L  ,     Tbu  niati>rial  uswt  waspftidforniidor  appropristirt 

[ill       I.  i''-  ■  .  iiii  i;i\(ir  rrr)TnMiiiiicn]jiiIis  to  Uea  Mo[nEeRapiiU,''nnd  w*" 

I.I..  '..it    V'.-i    Mill  Iiiiii.-li -Ilia,  tbe/'umar^bein};''^' 

ii  1  .  .         '     I.  ■  i'.r  ■iiiif  ronsisted  in  tbe  constiuctiMi  • 

111.:  ■■■  .1.1^  !il>ove  Taylors  lalund  (IK);  ofi 

i:  .     '  .  .      '  I    .    iiiil  in  makinjj;  repairs  to  Nhor«  pf^ 

I.       ■   .  ■I  '   ■  KliH.     Further  details  of  this  inllt 

:i  I .  ...      I  I   :ippropr)ation  above  meiit(oilM< 

^^     .  ■      ■        .    I  ■:.■■-   wi  ic  eatablialied  at  bothof  thel* 

l!  ■' ^  iiM.  in  siflneontbaeaatdrawoi* 

\  ■r  from  La  Crosse  and  reacbeil  St 

].■■        -.     ■.   ■  II      ...        ,■,.!,..  -tiiiicof  watorconeidcrabledilBrnlff 

'■.I    I  ii  ■   liiiaii9,SandPn»irie,  Turkey  IbImi'' 

Ii'        ■    ■     ■..!■..,,  .-.  vii:il  Htrandpd  eloomboata  vrtf* 

\r.:-.   ■  I.         .11.    '..'..>    KHdge   at  Prairie  du  Chien  *eM' 

I"|  .I'll       \ J.  lull .  i..i  h  ii;,.....|ii    (111-  sieivmboat  landing  at  Gono*  W 

I'l.ii.i  ii  II |,  "ii.i  li.i,,, ,>ii,i-o,  iiiiin-Mi^iuf;  iii'i's,  and  othi-r  obstniPtiong  wew f* 

niiACil  at  111  iii'.,i  ISiuli,L.ii  ArriHi  Ib1;uii1.  I  (uni  Sloiigb,  Battle  Slongh,  l.,iuiMHg.  LrW 
vHlo,  W,valiwing,Gl8nbuv.-n.('ii8sviIli'HloUKh,  Knirlti  Point,  D«^dln•ll^GaIeIl■Rl]|* 
Bellovue  Chute,  SuuA  Viftuie,  fcsuoUfi,  V.t^^\^v>^)<u<^  Qtvuawka,  SanorwolnB,  DtUM 
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mte^  DeA  Moines  River,  Orloiis  Island,  Clarksville  Island,  MrCoys  I.slund.  and  Thomas 
rate. 

On  September  5  the  Barnard  rrtunied  up  river  from  St.  Louis  and  n'ach«Ml  St.  Paul 
1  the  2iHh.  Tlus  trip  was  a  remarkable  orn\  owin^  to  the  hi-avy  dr.'it't  of  tho  lUir- 
vrd  and  the  extremely  low  sta^u  of  the  river,  whirh  was,  bft\vc«'n  St.  Louis  and 
Keokuk,  lower  than  ever  known  befons  and,  abov«  Keokuk,  nearly  it'  not  (juitv,  as 
>w  as  the  low  wat-i-r  of  1864.  (The  low  water  of  1>J64  hasliithrrto  bcm  used  as  tli«^ 
itimi  of  low  wat<;r  on  the  Upper  Mississippi.)  Projjjri'ss  was  very  dillicult  at  several 
inimproved  localities,  but  at  points  where  «)iir  W(»rk  lias  bfen  coniplfted  v«'ry  little 
ibitruet-ion  was  met  with.  The  bars,  in  gettin>;  over  which  tho  greatest  <liili«Milty 
IM  experienced,  were  at  foot  of  Hickory  Chute,  above  Hurlington,  foot  of  lllini»is 
Soaeh,  at  Sand  Prsiirie,  at  Ikdlevue  Shnigh.  DeailmauH,  Kagle  P«iiut.  picnic  grounds 
ibove  Dubuque,  below  Glenhaven,  and  below  lower  bridgt*  at  Winona.  Numerous 
■nken  snags,  that  would  probaldy  have  been  missed  at  a  higher  stas^e,  were  found 
md  removed,  and  in  this  regard  the  work  of  the  trij*,  as  w«*ll  as  of  the  season,  was 
■»)•  snceessful.  On  this  trip  snags,  impcmling  trees,  etc.,  \v«^ro  n-moved  at  or  near 
eney  Landing,  Mason  Chute,  Knter]inso  Island,  Iowa  Island.  Dardcnne  Island.  S:trah 
uin  island,  Sandy  Island,  Turners  Island,  Ilogville,  \Ve8t])ort  Island,  Thomas  Chute. 
IcCoys  Island,  Cnrrolls  Island,  Amaranth  Island,  Bayou  St.  Charles,  Fabius  Island, 
^rtons  Island,  i^uzzard  Island,  Fox  Island,  Potters  Slough,  SauerwiMu's  Itend,  Bay 
iland,  and  Deadmans  Bar. 

On  October  1  the  Barnard  left  St.  Paul  for  down  river,  and,  taking  in  tow  four 
Arges  at  Trempealeau,  arrived  at  Lansing  on  the  4th.  From  Octol)cr  5  U)  15  lay  at 
.ynxville,  the  crew  being  emphiyi'd  on  construction  work  in  Crooked  Slougii.  *  On 
lie  HJth  the  KUit;  which  had  prexitiuaiy  done  the  towing,  having  broken  her  shall, 
he  Barnard  was  brought  (mtand  towed  for  the  work  until  its  completion,  October 
4,  The  material  used  in  the  work  at  Crooked  Slough  was  paid  for  under  appro- 
priation for  "  Improving  Mississippi  River  from  Minneapolis  to  Des  .Moines  Ii*a])ids.-- 
rhework  consisted  in  the  construction  of  1,1SI)  feet  of  shore  ]»roteetion  and  tlio 
Meded  repairs  t<»  various  shore  protecti«Mis  in  the  slough.  Further  details  of  this 
rork  are  given  in  my  report  on  w<»rk  of  the  general  approju-iatioii  above  mentionejl. 
>ii  October  25  the  flee|  was  taken  to  Genoa,  where  it  was  received  by  United  Stales 
iowboat  Alert,    ■ 

On  October  26  the  Barnard  started  down  river,  arrived  at  Keokuk  on  tho<'Hst,  an<l 
'hen  laid  np  for  winter  in  the  Des  Moines  Ka]»ids  ('anal.  On  the  way  down  work 
^u  performed  at  or  near  Bad  Axe,  Lansing,  Ueytnians.  KeitliMbiirg.  and  Twin  Island, 
rbe  debris  of  the  old  railroad  transfer  at  Sabula  was  eleareil  away. 

In  1892  the  /?arnrtn/.  having  received  ordinary  needed  repairs.  Irft  Keokuk  May 
12, and  proceeiled  up  river  as  far  as  Lynxville,  wln:n'  she  arri\cd  at  noon  on  the  2r»tli. 
'^account  of  high  water  and  rising  river  she  thf.'n  turned  back  and  ran  to  Ke(»kuk. 
Chi  this  trip  wort  was  perfonned  at  or  near  Skunk  Ixiver.  Benton  Island,  .Jnlmsons 
bland,  Keithsburg,  Iowa  Kiver,  Bay  Island,  Pomme  d**  Terre  Prairie.  Dark  Mon;ili, 
Kellerslsland,  Arnolds,  Nine  Mile  Island.  Eagle  I'oint.  MaijiioUeta  Sjnugh,  Ilurrienne, 
bland,  Jacko  Island,  Cassville  Slough.  Ferry  Slough,  anil  (  la  v ton. 

The  Barnard  was  in  commission  during  tin*  liscnl  year  1 1.")  d.-iys,  \\\  of  which  wero 
ip^nt  on  construction  work  near  La  Crosse  and  at  (rooked  Slough. 

Between  .Juno  7  and  12. 1^)2,  the  Barnard  and  her  cn-w  were  eniiiloyed  in  closing 
ft brMik  in  the  Hunt  Levee,  near  (Canton,  Mo.  During  the  remainder  of  the  month 
th*crew  were  engaged  in  wrecking  work  and  in  making  repairs. 

Summary  of  operationn  of  snag  boat  General  Itarnard  for  Ihr  finval  ifrar  undina  June  :V). 

8ii»gB  n^moved :ni» 

leaning  trees  pulle<l  back ."»s 

I^ftning  trees  felled 1 .  < ►lir» 

^reck  removed ". I 

Steamhoats  assisted 7 

J)ck  removed  (Genoa) 1 

jUesnin 1.<U»L* 

2<H:kput  in  works  by  crew ruhir  ^jird-.. .  1,  1 1 !.;{ 

"foih  put  in  works  by  crew id* i.',  'M^t.  7 

D^ris  of  railroad  transfer  below  Sabnla  Briilj;j»'  reniov«'i|,  involxjnu  tin-  cut  ting  of 
dO piles  and  the  breaking  up  of  10  b«)wMer^  and  piece**  of  rnrk. 

^'**RATI0N8    of    DREIXiK    PIKKNIX,    ^^A^;    IIOA  i     .J.    i\.    r.\l:Ki;,    AM>   SIKAM     I.Al  S<  II 

ii.sii;. 

.,  *ne  iPorJt«,  dredge  I'hnn'u'.  and  laiineh  /v7>ir  wi-re  iise<|  hh  »  dreili^jn^  )il:iiit  dniiiii^ 
'QOaeMon  of  18U1  iu  deepening  permauent  and  teinporaiy  eh:tiiU'-N  and  in  remo\inL; 


^ 
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Krcoka  aud  nther  i>bHtTiictimis. .  Tlie  Pari-'  wns  ininc-iiinHv  used  iliti>iTtnt:tli''i)Trd2»  I 
and  'lumps  iVuiu  puint  t^i  point.  On  uiTiviDK  nt  the  Ittcolit.v  nlx-iv  lUeiixiaji  uafk  1 
was  to  bu  perfurmeil,  tlic  Parkt  wna  Inld  up  and  licr  rtun  put  on  Inancli  Alrit,  nhloliiy 
poiformed  tlio  towing  for  the  dtedge. 

Od  Soiitoinber  32,  the  Elfif  wita  withdrawn  for  irtlier  work ;  und  Aftrr  tlili  ill 
until  closD  of  Benson  tlin  tnwiilf;  van  douc  b<r  tliB  I'arkt. 

During  the  month  uf  July,  l!^l.  Itir  plnnt  wils  rugBgul  in  d««penin);nDil  wldntiu 
tbo  permaiieut  channel  oppntiitD  NJiiiiigur.     Siiino  bctwliU'ra  niid   fhMCiniini*  >  °   ' 
mere  removed  Trom  the  abort'  ulong  tlii-  tVtint  of  tb«  qunrriea  abovt-  Niriinp^r 
entrance  to  Boiibnger  Kliiugh.     Details  of  tho  abore  work  wiil  Iw  fimnii  in 
iiuiler  hewi  of  ■■linproviu);MiBsiBsip]iiRiTurfromMiuiieHpiilisloI>ij«MoiutiiR»pi( 
Pfoiu  whioli  approprintion  this  work  was  paid  for.     On.lnlyas  tln'/'orJtr  niadviil 
from  HustingB  to  Redwing  and  retnru,  removing  three  dangeruna  snagv  ftvm  A 
tho  mouth  of  Cannon  River. 

From  iluly  29  to  Au^st  4,  dredge  Phtrotx  lay  at  IIikBtlngs.  jindergoitie  n 
Inunoh  EHie  in  the  mean  time  being  employed  in  towing  matorial  for  ^rork  he 
St-fanland  Pteecott. 

Vwiia  AucostS  to  Aagnit  IT  the  dredge  was  employed  tu  wii1eiiingaiiddw^__, 
the  channel  below  Island  21  (Wh»rf-boat  Bar).  Three  onto  wore  made  throat  fl 
bar,  the  dredge  eoveiing  nn  area  about  950  feet  long  suit  100  feet  n-idv.  Amnot" 
m&terial  dredged  and  removed  was  8,261  cubic  yaidn ;  time  spent  In  nastiuc  mw  % 
days.  Had  it  not  been  for  this  work  navigation  at  this  locality  would  liaTe'— 
much  impudod,  if  not  entirely  cherked. 

On  AugnHt  !□  the  plant  moved  down  river,  arriving  nt  L.a  Cii>8s«  on  thi  . 
of  the  2M.     On  the  way  down  si^ag!!  aqd  other  obBtmrtJona  wfre  removed  Wa 
near  Cmts  Island,  Znmbro  River,  and  Rlaokitmith  Chnte.     Anguat  24  tj- ""  - — '-■'" 
tho  dredgn  removed  barge  wreck  aboTo  mouth  of  Root  River. 

August  20  the  dredge  isimiiienfed  removing  sand  point  at  Devils  KIbow,  in  0. 
viUo  Slough,  'rhi'  channel  at  tJiia  locality  was  very  narrow,  so  much  en  that  KL 
bad  groat  trouble  in  making  the  paaaitBe.  Ailer  .S.SOO  fuIiIc  ynrda  of  maCMUl  \ 
benn  removed  and  thn  obaniud  widi^nod  about  40  feet,  it  wae  thonght  bnM  toar 
down  to  Four  Mile  Island,  below  Dubuqne,  where  navigation  vaa  lliiding  gnat  dl 
onltiea. 

I.i-a  Dpvils  E!b(.w  on  Spi-tombrT  1.  nrrivpd  nt  Four  Mil.-   Island  m\  the  Ttk.d 

.■I.'    '  ";..■■■  i'   .  ■  .     .  ;■  ;i...ljt  Wfrel 

v.-     ■         ■  ■  ■    ■  ■■■  ■  iLf.-r  in   tlic 

IT.  I  ■■  .  |.>  nifl-i,  wiis  ajjnin  M 

'•     -■                                              ■                 ■  ■■  -     ■■  "ili'-r  ntcr  mthsdrripl 

[■•  :i                                                ■  .1    ..'      .       I  .,(    S;ibulji  during  aftst- I 

II M  .    .  I         I  .i.iv.O  b:tr  al  giiardfrow 


■I-   '|uit-- dimrult.    WSito 

_..;;..:,,  .!i.-uit7u  feet  bido*  ft* 

■     ■    .   ;   ■   -   >\.i.-,  lu.iil.v  ill!  nt  a  dapthofBor 

I ■■.■    : ■   I  iiinili  hiHhi'r.  which  points  wm» 

I'll':     _-,.'..  I  li.H'  Ktill  ri'inaiiis  and  snuuldlMit: 

■I'  ■    I'll    .iiJiMii^  ut  Cordova  about  noon  of  Od 

II  ■  ■■  :ii>;  til  ii-iiiini-  the  nbstmrting  rocks  in  (1^ 

.ipiiul  III'  tb«  hardneRH  of  the  rock,diilUi( 

'I  Ootoljur  (1  to  8  the  drrd^ilug  )>lant  «M*I 

1  I    i.liiiiil  hindinci  27  duuiu  loads  of  malerU 

.       i!    .1    II   lil.-.|n.-3litj-. 

"  I'liil  luagB  abovii  Fairport,  at  PraSib 
■      ■    ii    ■     ■   !■    Kiiilmghm.     October  10  to  IS  tt«', 

urnrtgw  rr- i.MV  Hurlington.     OctotK'r  UandU. 

dii-direil  ;i(  I..  ■ :   .  .    .       .1   1  ■.,:  .i-tnii,  removing  15  boot  loads.   Ar\i 

Ji'.^l    i:    |i.     1       I      .      '    ■      '      .  ■  .ilI;  ril' removing  riK'k  p.ilrh  In  111' 

-       I'  ■     ■       ■    ■  ir.-iiltiugintboreumvalof  381*»* 

" I    --11 > 1  II:  nil-  r  roaa  in  g  above  Pon  tonsil  c 

bii  J.;  11,  ..I.  ™  ,ii,  l,.,l  lui  Kji.,,;,!!  ,,..^1,1,1,  tii;!,.-.  Lifliiw  lower  Iwk  nfcnnrtl,  n. , 
laudiiiy  :iL  Kcukiili.  ;iini  jiliuii'  iiiiiiirli  oi  Dcs  Miiiiiea  River,  Without  Bncctas,  | 
nbeer  boou  in.  winter  i^mirti'rH,  and  plant  wae  laid  iq)  iu  the  oaDaL 


.  .i^t'Ri.rk  '■ 

■BfnI,Pt.i.ii  ■■ 


if  38  tori 
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%ary    of   operations  of  dredge  PhauiXf  enatj  boat  ./.  (i.  Vnrke,  and  nteam  launch 

Etaie  from  July  1,  1891,  to  close  of  neanon, 

;»  removed 40 

«  felled 170 

ling  trc€S  pulled  back 20 

.in\>biits  assisted -». 3 

k  patK'h  removed  (Devils  Island) 1 

k,  gravel,  and  bowlder  patch  remove<l 1 

ainels  improved 5 

ecka  removed 3 

nrlder  removed 1 

n  1892  the  Parke  was  employed  a  few  days  in  April  and  May  in  towiuf^  for  con- 
uction  work  near  Lagrange.  Only  a  small  part  of  her  exiicnses  were  paid  from 
»  snag-boat  appropriation. 

terating  snag  boats  and  dredge  boats  on  the  Upper  Mississippi  Hirer — Summary  of  opera- 
tions from  1888  to  1893,  inclusive  (fiscal  years). 


r«w. 

* 

Snag  boat. 

8na;;n 
removc«l. 

Loan- 
ing 
trees 
felled 
aud  re- 
moved. 

Lean- 

tree« 

pnlled 

back. 

St  earn - 

Oto..  HH- 

hIrUmI. 

Miles 
run. 

5,536 
6,174 

6,807 

4,980 
4,002 

Remarks. 

1686 

Baniard  ............ 

232 
361 

396 

271 
390 

853 
1,076 

1,615 

2,130 
1,265 

29 

58 

79 

69 
78 

In  siin<;giu^commiHfiion,  56 
days.  \Vn»ck;reinovcd.  J. 

Bariiurd  in  Hun^ging  fom- 
mis  Hi  oil.  123  dnys. 
,  Wnn-kH  removed.  7. 

Biiruard  in  Hun^^ing  com- 
m  i  8  H  i  o  11,  10  4  u  n  y  s  . 
AVriTkt*  removed,  8; 
erilm,  4;  towhead,  1; 
lM»wldiT.  1.  PohIh  Olid 
rin;;ljo1tH  put  in,  HI. 

In  HiiaH;^iug  <^mmiHHion, 
103  days.  Wn'ck  re- 
mo  v«mI.'1;  HtenmlN>at  in- 
cline remove<l,  1.  Posts 
and  ringbolts  put  in.  8. 

Bnrnanl  in  snuKjiflnff  com- 
III  iH  si  on,  114  days. 
Wrecks  removed,  3j 
rocks  removed,  3. 

mi 
lao 

1831 

Banianl,  Parke,  aud 
dredge  Phctnix. 

Bardard.  Parke,  aud 
dredge  Phu'Dix. 

Barnard ............ 

1 

20 

1 
10 

1802 

Barnard,  Parke,  and 
dredge  Phoenix. 

G 

»tail.  1888-It(02 

l.CL'l  '    7,839 
5,194     31,330 

313 
471 

32     27. 5*<» 
i:n      71.206 

atal,  186)^1887 

rand  total  1888-1892... 

1 

6, 815     39, 169 

784 

163 

98, 795 

SXAGGINU  BETWEEN  ST.   PAUL  AND  nASTINGS. 

During  the  extreme  low  Avat<^r  a  large  number  of  logs,  stuinps,  etc.,  were  found 
«nbe<lded  in  the  river  bottom,  which  obatructions  could  only  be  successfully  rc- 
M^ed  by  dredging.  A  number  of  these  were  found  between  St.  Paul  and  Hastings 
»hieh  interfered  somewhat  with  navigation  at  very  low  water  and  hindered,  in 
places,  a  proper  scouring  and  deepening  of  the  channel. 

Jost  betore  the  close  of  the  scison  of  navigation  a  ])rivate  dredge,  which  had  pre- 
noiuly  been  used  by  the  United  States  for  work  above  St.  Paul,  was  employed  in 
^movmg  these  obstructions.    Fifty-tive  snags  were  taken  out  at  a  cost  of  i^3j5.33. 


REMOVING  WRECK   OF  NATRONA. 


The  hull  of  the  raft  boat  XatronOj  sunk  in  IHOl  opposite  wharf  boat  at  Dul»uque, 
Jwut  1,000  feet  ftoin  Illinois  shore,  was  broken  up  by  use  of  d\'namite  April  22  and 
^1892. 


RIVER  NOTES. 


.From  July,  1891,  to  close  of  season  the  river  was  very  low,  and  points  of  obstruo- 
'***n  wercr numerous.  The  packets  wt^re  run  with  lUHiculty  and  finally  wrre  loid  up 
*  account  of  the  impossibility  of  carrying  freight  on  the  wat<.^r  available,    A  bad 


bur  ut  Ilii'kury  C1iiit»  c.iuseil  &]!  I)nat«  rliiiiiiiit;  froui  S>1..  Loiiia  tn  Knoknk  In  go  14  I 
fllo  liiink,  mid  virtually  cIrfSvd  nnvi^li'iii  to  11II  tliioiiali  pni^krla.  I 

The  shudlnt-es  iif  tlit^  wnt^r  nitd  tlio  uivmiw  l^hnnn■^Ta'n-I•r■>•  grrAt  toipcdlinonlM  J 
raftHiQiMi,  and,  ttltliongh  t.ko  mi^arit;  of  tbp  nift  baaU  wnm  kr-nt  busy,  tt  U  hnllitrtl  J 
that  tLe  Imeincaa  van  nondiirted  at  ft  grt-at  tiwo.  At  must  of  tfin  tinprciviv)  Inmlilliafl 
little  trouble  wai  exiierii^uctHl,  but  at  mim.v  utfa«r  r>umt«  uavigiiti»D  was  gnWljia/jm 
vmleA,  01  entirely  bliiuked.  The  riv(<r  butweoti  At.  Puul  luid  PrpcTOtt,  wfam  ■Bj 
tiuvummeDt  workti  am  nenrly  emnpb'ti^il,  mtnaiurd  in  j^uud  iibiipp<turiiiKtlisHO^^| 
Mud  boats  roiuhing  Prcaivitt bad  no  IrnublB  in  giiintc  through  fo  St.  I'ttaJ.  ^^M 

In  1892  tbi^  river  early  in  thu  eprinj;  was  at »  gwnl  buatiiig  sta^,  niid  Inter.  In  l^^| 
and  iluuo,  wim  vnrv  high.  Mucb  dama^  from  overflow  rpeutl<^  botwRcn  K**^^^! 
!Uicl  ttie  lUiuoia  Biver.  Id  Ticiiiit;  of  St.  Louia  the  rivnr  atll^ii<yl  a  higtitt  *i^^| 
tliaa  liofora  known,  ezcejit  in  1814.  The  river  above  Keokuk  ivim  nloo  very  1HjA<^^| 
was  sufHciently  bo  as  to  cause  a  stoppage  of  the  rafliiJi;  buHiiKwi  at  Wait  ocw^^f 
Bbnigh,  in  conaoquende  of  which  nearly  all  of  the  raft  bouts  were  t(Miq>oTsril]'^^^| 
up.  The  snag  Imat  Hamard  went  to  the  banfa  on  account  of  high  water,  mm^^H 
very  little  work  of  iiiiprovomont  aauld  be  currird  on.  "^H 

I  give  below  the  available  cbannel  depths,  in  feet,  at  some  of  the  wont  Iwrt,  lON 
ins  the  period  of  lowest  water  in  1891,  as  found  by  the  mag  boat  Oenn'^l  ititriirj;^ 
Below  lower  bridge  at  Winona,  2(;  heart  of  OrpHliarh   Islnnil,  3] ;  font  i.f  Tir-ilnd 
Island,  3i:  below  Dakota,  3:  Grand  Trm-i .(■_■.  r":   -1",..^   «,■,,,.  „_..in,.    ■"-,  V''Im 
CroBsing,  34;  Casflville  Blougb,  3j  bebnv  i....'     i.-I'im'  i.  .,:■ 

Dubuque,2};  Eaglet'oint,31:  Foar-Hik- I -'   ■  .      ,- 

3:  footof  BoltevuB  Slouch    3;   below   l;<  1  <  -  ■     . 

above  Lyons,  3i;  head  of  Horahev  Uuoui,  ^   ■   [in. 1,, 11:1 -~, ,■,._!,  .; ,   1 r.,,i|i- 

burg,  3|;  above  Burlington,  Z{;  head  ot  1  liiilii'  1  liiiti'.  ;>t ;  hIkivi'  \\  :ir>ii>n  ,  ^i;  Ijiti) 
Tree,  3^ ;  Wliilueya,  3^  j  opposite  ijuvertou,  'ii ;  toot  uf  Hickory  Chute,  'Ji ;  Tisikli^ 
3i;  Above  Becks  Landing,  ''' 

KA-BRATIVK    ( 

The  low  water  of  1891  was  a  rpmarknble  ni 


.iii'l  si.t'aul.    Thelw 

■■■:•■■  .   ■■...:i.v;i3,ili.loHwholi»«*' 

Iiiii.l.'l.  i.'f.'  Ir,'l,i. -4  I...:,!-   i..  ;iiL'    ■!,     1 I,  --I     I'jiil.      lu  1877  the  *t- 

The  Uetutral  iiurniird  is  u  Bidt-wiircl  bout,  210  fivt  lonf,,  36  fpet  beam,  .-ind  dnO 
&  foot  3  inohes.  Uer  draft,  light,  ih  porhupa  greutor  than  that  of  any  aibf.r  bwl 
{willi  one  exception)  runniug  on  the  MissiaBippi  River  above  the  mouth  of  the  liB- 
nitla  Uiver. 

1'liu  Baenard  left  St,  Louis  September  5,  and,  on  her  upward  Journey,  performi 
her  custojuury  niirk  of  removiug  snugs  and  other  obstruutions,  and  also  took,  at  At' 
queut  intervals,  by  leveling,  tLe  elevution  of  water  surface,  for  fiiture  u^e  andnfer-. 

Nil  vi>ry  nliiKil  n:it.T  M-iij  n.TiTiil  !iTiil  un  trouble  was  eiperioncwl  Until  thofootrf 

'  Ihe  following  depths  were  found  at  tbebn 

ir,  ■.      i  ■  |:  I   r-.t;   K»gle  Isl.iild,  5  feet;  Enterpnsn  I«lHrf, 

1  :  .     I.     '  .    '   '     .     i..r:  s.iorly  iHland,  1  feet:  Mnpte  Isbind.  4  JMi 

'I  I    ■  II'  '■ -iiiM   (jiiirksviile,  4  feet.    At  Louisiana  Bridge,  S^' 

■    ■   ..        II  ■    '   ol'  Hickory  Chute  we  found  a  "no  tlioronifh&f- 

■■■'■   ■  '!  i\n,  I  toiibl  lind  but  from  28  lo30inehe.sof  w.llcreta 

(i  IV,  (U-Winiiiniid  ta  uiafce  on  effort,  the   Aurnnrrf  starM 

ill  ■         '■  ...       iif  very  powerful  sparrlBR  luiichioery,  dueeecdod,  s" 

i-i  ■        .  nil:;  tbiongh,     Thin  was  ijuito  a  triumph  for  tlie  «[ 

I  I  ■     '  ■     ■I',      i.ir,  that  It  waa  the  worst  l»low  Keokuk;  that  it 

I- ■       -    ■    J"iii-o,thiit  the  fiPMi  Cily  hadto  be  Ukonoffaiid  tlni^if- 

if'v,  .1  1. !;  ii^;hr  1..1.LI,  ..iii.iiEtutod  lor  the  8t,  Ijonia  and  Keokuk  trade;  tLalU" 
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ee  ^reekn  prior  to  the  BarnarSTa  arrival,  the  Sidney  had  been  unable  to  mn;  thnt 
)  Lihbie  Conger  had  been  below  the  bar  a  week,  nnable  to  ^et  over,  and  that 
krly  every  boat  with  rait  had,  for  some  time,  experienced  great  difficulty  in  mak- 
rthe  passage. 

rhe  Miarnard  reached  Keokak,  withont  further  trouble,  on  September  15.  The 
pths  on  the  worst  bars  from  Louisiana  to  Keokuk  were  as  follows :  Foot  of  Hick- 
y  Chnte,  2^  feet ;  Saverton,  4^  feet;  Whitneys,  4  feet;  Fabins  Island,  5  feet ;  Lone 
ree,  3^  feet;  Lagrange,  4  feet;  Buzzard  Island,  4  feet;  mouth  of  Des  Moines  Kiv^er, 
\  feet. 

We  found  the  gauge  at  Hannibal  Bridge  to  read  0.5  foot.  At  Quincy  Bridge 
se  gange  read  0.5  foot.  At  Keokuk,  Lower  Lock,  the  gauge  read  0.0  foot  (the 
fcme  as  low  water  of  1864).  . 

Leaving  Keokuk  September  16,  the  Barnard  arrived  at  Rock  Island  September  18. 
it  Burlington,  although  we  found  3^  feet,  it  being  lumpy,  and  the  boat  getting 
omewhat  out  of  the  channel,  we  had  to  spar  two  hours  to  get  over.  One  hour  was 
pent  in  sparring  at  foot  of  Illinois  Chute.  Aside  from  these  delays  no  trouble  was 
txperienced.  Soundings  on  worst  bars  were:  Devils  Island,  4  feet;  Pontoosuc.  4 
eet;  head  of  Dallas  Chute,  Si  feet;  foot  of  Shokokou, 4^  feet;  above  Burlington,  3^ 
feet;  below  Keithsburg,  3^  feet;  Turkey  Island,  4  feet;  foot  of  Illinois  Chute,  3  feet; 
3mhev  Chute, 4  feet;  opposite  Bulfalo,4  feet;  below  Credit  Island,  3^  feet.  Rocks 
ireie  felt  at  Montpelier  and  at  several  points  near  Horse  Island.  Gauge  at  Fort 
If adison  Bridge  showed  0.3  foot  above  low  water  of  1864,  and  gauge  at  Keithsburg 
Bridge  showed  0.35  foot  above  low  water  of  1864. 

On  the  21st  of  September,  with  Rock  Island  jBridge  guage  showing  0.25  foot,  we 
itarted  up  on  the  rapids.  We  ha<l  been  told  by  pilots  and  others  that  it  was  impos- 
dble  for  the  Barnard  to  go  over  the  upper  rapids ;  but  we  passed  them  with  very 
little  difficulty;  in  fact,  we  would  have  had  no  trouble  but  for  an  accident  atSuiilhs 
Chain,  where 'we  got  out  of  the  channel  and  on  the  rocks,  from  which  we  extricated 
tknrselves  alter  3  hours'  delay.  Stage  at  Leclaire  (head  of  Rock  Island  Rapids)  waH 
9.0  foot. 

Beached  Lacrosse  Septeml»er  26.  Between  Leclaire  and  LacroMst^  wo  luot  with  th*^ 
following  delays:  2  hours  atHSand  Prairie,  sparring;  foot  of  Bellevue  Slough, ^  hour; 
Deidmatis,  1  hour;  at  Picnic  Grounds  above  Dubuque,  3^  hourn;  and  below  (licn- 
haven,  2  hours. 

Soundings  on  bad  bars  gave :  Above  Lyons,  3|  feet ;  Arnolds,  3^  feet ;  Sand  Prairie, 
8 feet;  foot  of  Bellevue  Slough,  3  feet;  mouth  of  Galena  River,  4  feet;  below  Gor- 
dons, 3^  feet;  Deadmans,3  feet;  Niiieinile  Island,  3^  feet;  Fourniilc  Island,  4  feet; 
Picnic  Grounds,  2|  feet ;  Spechts  Ferry.  4  feet;  Finleys,  3}  feet;  Cassville  Slough 
(foot),  4^  feet;  Cassville  Slough  (below  Gleuhaven),  3  feet;  Vallry  Crossing,  3^  feet; 
Crooked  Slough,  5  feet;  below  Victory,  4  feet;  below  Bad  Axe,  4  feet;  above  Browus- 
>ill6,  3i  feet;  Picayune  Island,  4  feet;  below  Root  River,  4  feet;  and  Grand  Cross- 
ias,  ^  feet. 

Ganges  and  levels  showed  the  following  stages  above  18f)4 :  Clinton,  0.25  foot ;  Sa- 
1nila,0.0  foot;  Dubuque,  0.1  foot;  Bunker  Chute,  0.0  foot;  Gleuhaven,  0.1  foot;  Clay- 
ton, 0.5  foot  (probable  error) ;  Prairie  dn  Chieii,  0.1  foot ;  Lansing,  0.4  foot ;  Lacrosso 
(lower  bridge),  0.3  foot;  Lacrosse  (upper  bridge),  0,45  foot. 

The  Barnard  reached  Prescott  on  the  28th  and  found  no  <liiliculty,  except  thre«- 

SDsrters  of  an  hour's  delay  below  the  new  Winona  bridge,  at  which  locality, 
Itbongh  the  water  was  very  shoal  (2}  feet),  less  trouble  was  met  with  than  antici- 
fsted,  as  the  sand  bottom  was  soft  and  moving  and  the  reef  short. 

Soundings  on  the  worst  bars  gave:  Below  D'rt^bacli  Isliind,  3^  feet;  head  of  DrcK- 
Wh  bland,  3^  feet;  below  Dakota,  4  feet;  Queens  Bluif,  4  feet;  Richmond,  lU  ft^et; 
UMoUle.  4  feet;  Mount  Trempealeau,  3J  feet;  below  Winona,  2}  feet;  Mount  Vornon, 
4ieet;  West  Newton, 5  feet;  opposite  Alma,  3ifeet;  Beef  ^^lougll  Boom,  5  feet;  Tee- 
fMota,  4}  feet;  below  Crats  Island,  4^  feet;  foot  of  Prescott  Island,  4  feet. 

Gsoges  read:  At  Winona,  0.4  foot;  at  Redwing,  0.3  foot. 

On  the  29th  the  Barnard  ran  from  Prescott  to  St.  Paul  in  about  Bcven  hours,  the 
l?*Qge  at  Hastiujp  Bridge  showing  0.6  foot,  and  the  St.  Paul  Unite<l  States  Kngi- 
■^  Gauge  showing  1.1  feet.  All  the  crossings  and  bars  were  sounded,  but  none 
S>Te  less  than  4  feet. 

In  conclusion,  I  would  say  that  of  the  many  bars  above  Keokuk  at  which  Gov- 
JV&ment  work  has  been  done  but  three  gave  less  than  4  feet  at  this  low  water,  viz: 
Mow  Keithsburg,  above  Burlington,  and  below  Winona.  At  the  two  fornuT  places 
^Ork  is  now  ^oing  on;  at  the  latter  the  trouble  is  due  to  a  movement  of  sand,  caused 
Partly  by  building  of  new  bridge,  and  is  only  temporary.  Doubtless  before  an- 
^^ther  season  is  over,  these  places  will  fall  into'line  among  the  improved  bars. 


STATISTICS  OF  COMMERCE  AND  NAVTOATION. 

id  on  in  connectioi 

principal  tributaries  is  tho    Iumi)er 


Lnmher. — The  most  important  business  carried  on  in  connection  with  the  naviga- 
tion of  the  Upper  Mississippi  River  and  its  ] 
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trade,  which  gavo  employment  in  1881  to  abont  100  raft  boats,  yalned  at  1750,000. 
Between  St.  raiil  and  St.  Lonis  74  Aaw  mills  were  operated  by  61  wholefiale  lomber 
firms,  having  an  invested  capital  of  aboht  $35,000,000.  Their  manufactures  in  1891 
were:  Lnmber,  l,261,iMl,000  feet  B.  M.;  shingles,  545,887,500.  In  addition  to  the 
mannfactiirers,  there  are  large  numbers  of  retail  or  distributing  firms  scatt<CHrediloii|: 
the  river.  On  account  of  very  low  water  prevalent  during  a  gi^eat  part  of  thesMsoi, 
the  amount  of  the  business  done  by  the  raft  boats  was  much  curtailed,  as  also  ths 
rafting  of  logs  from  Minneapolis  down  river. 

SteamhoaU  and  freight, — The  principal  steamboat  lines  on  the  Upper  BfissiMippi 
River  are  the  Diamond  Jo  Line,  the  Eagle  Packet  Company,  the  Joy  Lumber  Liiie, 
and  the  St.  Louis,  St.  Paul  and  Minneapolis  Packet  Company.  There  are  also  mmy 
independent  boats  carrying  freight  and  passengers.  JDaring  season  of  1891  ^ 
amount  of  freight  and  number  of  passengers  earned  on  boats  and  barges  oonld  not 
be  accurately  ascertained ;  but  partial  reports  gave  149,000  tons  of  freight  and  90,770 
passengers,  not  including  those  of  ferry  and  exoorsion  boats.  This  small  showixig 
was  due  to  the  extreme  low  water  prevalent  during  the  season.  Taking  into  con- 
sideration the  logs  and'lumber  floated  in  the  stream,  the  gross  tonnage  for  1891  vai 
approximately,  4,200,000  tons. 

In  United  States  census  reports  of  1890,  we  find  the  following  for  the  Upper  Mis- 
sissippi River,  not  including  its  tributaries : 


Stftamcrs 


Total 


Namber. 


188 
285 


Tonnage. 


473 


190.683 


Yalae. 


24,978      |L4ffi,M 
165,  S85  Uim 


i,«i.iir 


Passengers  carried,  regular  and  excursion -. 285,611^ 

Passengers  carried,  ferry 1,192,401 

Total 1,478,081 

Freight  moved,  tons 4, 486, 421 

Miles  traveled  hy  steamers 1, 101,990 

(Jross  e.irningK ..^ $1,994,181 

ExpeusiM $1, 403,7M  ] 

Net  earnings $691,  OtO  '] 

lieceipiff  of  lumber,  loqs,  c/c,  at  Si.  TA>m9,fram   Upper  Missiisippi  River,  during  1888, 

1889,  mH>,  and  1891. 


Yvhth. 


1891 
1890 
1889 
1888 


Wliitepinc 
limilMT. 


Fr<t. 
80.241,799 
71.7:J9.010 
71,935,81»0 
79.311,387 


Cottonwood' 
lumber. 


Ffft 

11. 109,  er>5 

ir»,58fl,800 

11,951,345 

8, 734, 000 


Total 
\jimber. 


yutnber. 
41, 037, 750 


Feet. 
91,351,454 
87, 325, 810 
83, 887, 165 
88,045,387  i  25,743,500 


Xuniber. 
20,231.050 


45,449,150  I  16.336,650 
43,350,500  '  21,386,350 


1 


14, 650, 367 


Jfumber. 

1.114,490 
608.688 
401.932 
273,744 


S2,3i8,2W 
6«  8I«.4SI 
66,I38,ni 
40,i67.fa 
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Simtetmeni  of  diatiribntian  of  lumber  manufacture  ahmg  the  Upper  MiesUs'qypi  River  from 

Minneapolie  to  St.  ±ouiB  in  1891, 


• 

Loealitj. 

Lumber. 

Shingles.     ' 

1 
Locality.                 liamber.          ShinKlf'A. 

SM!*!!::::::::: 

FeeUB.M. 

447.713,000 

6,000,000 

6,000,000 

500,000 

119,284,000 

13,300,000 

8,000,000 

ia.  AM).  flOO 

Kumber. 

207,221.000 
5,000,000 
8,500,000 

600.000  ; 

79,202.500  j 
8,000,000 
3,000.000 
4,000,000  ' 

Camanohe 

iWf ,  B.  M. 

6,000,000 

Xumher. 
2,  ^R.-'iOO 

Moline 

30.  5O0, 000 
54, 036. 000 
87.  500. 000 
."-a.  500. 000 
23. 000, 000 
30,000,000 
14,000.000 
5,070,000 
22.000,000 
22,000,000 

3,  <X)0.  (HX) 

Bad  "Wine 

Davenport 

9,  000. 000 

Kock  Island 

Moacatine 

19. 691.  ono 

'WinoDB   .          .  --  - 

40, 000. 000 

^MOMKWV r   T   .   r 

finrlinetou 

6,000.000 

Pnirie*^  Chien 

Fort  Madison 

Keokak 

9, 700. 000 
7,000.000 

Babaoae 70  ono.ooo 

42,000.000  ! 
1,374,000 
14,924,000 
50  530  500 

1  Canton 

5, 878.  n<»0 

BeUiiTiM 

4,000,000 

Unincy 

8,  «)00. 000 

T.winii 

55.000,000 

149,388,000 

14,500,000 

HanniWl  -  t ^ , » , .  - 

9, 500, 000 

#Mla>lMai 

Fahoii 

6,500.000   i             Total 

1, 201 .  94 1 .  mW  i      :i4:».  887.  500 

Staitmeni  of  aif^unt  of  freight  receired  and  shipped  from  St.  Louis  hy  the  Upper  Missis- 
sippi River  for  five  years. 


~ 

St.  Louis. 

1891. 

1890. 

1889. 

1888. 

1887. 

Stftfwi  v<m1   

Tons. 
90,865 
18,630 

Tom. 
128,960 
22, 547 

Tom. 
113.305 
47,560 

Tftrm. 
114.940 
50.315 

Tons. 
132.400 

Shiimed                                    -  - 

,36, 170 

* 

\"              TMaI 

*109, 495 

151,507 

160,865 

165. 255 

168, 570 

J 

*  TraauportAtion  of  freight  was  suspended  during  a  large  part  of  the  season  on  account  of  low  water. 

^.  Arrivals  and  departures  at  St.  Louis  during  1S91. 

'.  * 

'^.flteunboate  and  barges  from  Upper  MiB8i88ip||)l  River  arrived  at  St.  Lonis 71.3 

r  -  Steamboats -and  barges  departed  from  St.  LoniB  for  Upper  Misaissipiii  Kiver 694 

The  foUowing  table  affords  a  comparative  view  of  the  relative  amount  of  navi^a- 
tion  at  yarions  localities  on  the  Upper  Mississipiti  River  for  the  last  thr4>e  years : 

Statement  of  steamers,  barges,  and  raft^  pansing  various  bridges. 


Locality  of  bridge. 


Winona 


]>abiiqiie — 

HabaU 

CUnton 

Konk  Island. 
Borlincton . . 
Keoku  K 

aitincy 
annibal — 
Loaisiana  . . . 


Steamboats. 


1891. 


503 
3.687 
3,547 
2,649 
2.844 
2.821 
2, 6iM 
1,6'^ 
1,209 
1,604 
1,637 

9U 


1890. 


454 

.'>,417 
4,738 
3,479 
3.244 
3,0:i4 
3,122 
1.  7i»0 
1, 597 
1,956 
1,941 
989 


1889. 


769 
4.419 
.'i.  144 
3,221 
2. 4,'»7 
2.  592 
2.607 

i,6:;4 

1,717 
1,899 
1,909 
1,074 


Barges. 


ilttftfl. 


1891. 


510 
1,108 
56H 
1,190 
613 
622 
571 
7.>1 
420 
615 
590 
590 


1890. 


71    1 


341 

1,045 

<{26 

1,418 

1,275 

662 

650 

7«7 

635 

807 

4,'>3 

408 


1889. 


590 

1,140 

513 

1,149 

1.118 

531 

244 

799 

760 

6ii« 

547 

422 


1891. 


43 

1.495 

1,20.') 

*585 

*20 

*6()2 

6:{4 

411 

!«:• 

180 
319 


1890.    I     1889. 


*f^ 


45 

2,123 

1. 926 

♦860 

1.547 

843 
317 
205 
278 
.'iOO 
1(13 


72 

1,577 

1,387 

*6«« 

1,  158 

*«53 

725 

268 

199 

249 

47)  I 

77 


*  Partial  record. 
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Internal  revenue  for  the  yenr  e§iding  December  SI,  lS9t. 


DiMrict. 


Minnettota 

S<K»Qd  Winconsin 

Third  Iowa «     .. 

Fourth  Iowa ■    Burliii;;t«ii 

Fifth  Illin.»iii Pooria 


St.  Paul  . 
MadiMm. 
Sionx  City. 


Aggrfgat^. 


OfBeo. 


Amount. 


478,K16.a8 
174. 344. » 
294,140.67 

ao,0(»,ao«.»i 


24,  506,  IM.  74 


Customs  rerrnne  and  tonniigefor  the  year  ending  December  SJ,  1801, 


St.LoiiiM.  Mo 

Burliiijrt^m,  Iowa 
Rock  Inland,  111 . 
Dabuqiif.  Iowa  . 

Oalena.  Ill 

LacrosM',  \VJ«  — 
St. Paul.  Minn... 


Total 


Port. 


Collect  ionii. 


*ti.31«,311.42 


10, 104. 12 
2.49 


205. 144.  as 


Tonnage 
onroll»l. 


7,912.05 
1.039.07 
51^759.86 
5,  e»7. 31 
204.94 
4.707.63 
2,292.50 


l,021..Vt2.92  I    27,073.45 


T«Me1a. 


33 
11 
53 
23 
5 

86 
31 


213 


*Only  a  part  of  the  St.  I^niis  ntatcmont  of  collections  applicaMe  to  the  Upper  Kissisaippi  River. 

JAst  of  icreeks  between  St.  Louih  and  St,  Paul  which  har^  been,  are,  or  may  become  obetrmC' 
tions  to  navigation,  with  approximate  dates  of  sinking,  loealitieSf  etc. 


When 
Bunk. 


Namea. 


I 


1870  ;  A.. T.Baker 


1840     Altona. 


I 


1  »*:•!> 

IKV) 

1K,VJ 
1H.M 
ls()9 
1H.VJ 


Haltiiiioro 

r.:ulj;cr  Statf*  . 

('oriH'li;i 

I'nknown  


Localities. 


Ahreant  of  Gabaree  Island.  One  mile 
alM)VP  foot  and  1,200  fhet  ont  from 
inland. 

lu  bar  at  Moutgomerys  Towhead 


Remarks. 


do 


Barg«» 

.Am«»rirft .. 
Knixleor.. 

r,;iru«" 

I'liknown. 
.  <lo 


Lying  undor  wn«<-k  of  Baltimore 

HJ'Iow  fhain  of  rockn 

About  halfway  1>ctw(N>n  Wilsons  Is- 
land and  Khinles  Point. 

In  rroflsing  below  Madison 

< )pi)08ito  Madinon 

Fm-Iow  mouth  of  Woo<I  River 

At  nuMith  <»f  Wo<m1  Kiver 

Foot  of  Maple  iHland 

Foot  of  Alt<m  Inland 


\HM  ,    Two  liargfs. 


1870 
185« 


Flat  hniit 
Mar;;*-.... 
.  <lo  .... 


Abreant  of  Alton  Inland,  just  below 
<Mit-otf. 

F<K»t  of  Plana  Chut<' 

In  Plana  Chute 

Below  Jerney  Landing 


ll'-ilman  .. 
Unknown. 


1842 

1880 

1K4:J 
1H83 


1844 
ltJ8U 
1881 
1841 
1849 


Arrher  .. 
Cha])fiii  uu 


Enterprine 
Barge 


HalfwaTlx'tween  Minnouri  Point  and 
neoond  ravine  Ik'Iow  Grafton. 

Foot  of  MunuuH  Inland,  opposite  Graf- 
ton. 

I  In  chute  lK*tween  Inlands  521  and  522. 

In  ehute  lH'twe4>n  Islands  521  and  522, 
near  Inland  .VJ*J. 

Above  head  of  Kuterprlse  Island 

Aliovo  head  of  Iowa  Island 


low.-i I  Xear  hea4l  of  Iowa  Inland 

(iolilen  Kagle 

T'nknown 

Sarah  Ann 


In  chute  opposit4{  Martins  Landing. . . 

Near  shore  above  Hastings.  HI , 

Lying  almvo  be.id  of  Inland  600 

Barge |  Between  foot  of  Turners  Island  and 

head  of  Sandy  laUmd. 


May  become  an  obstruction. 

Lies  on  rook  bottom,  and.  if  tow- 
head  wasnea  away,  will  be  in 
the  way  of  navigation. 

Same  as  for  Altona. 
Do. 

In  deep  water. 

May  be  in  the  way  In  the  future. 

An  obstruction  at  present. 
New  imbedded  in  river  bank. 
In  deep  water  when  sunk. 
Sunk  clone  to  l>ank. 
Now  in  sand  bar.  ■ 
In  deep  water;  makes  a  Htnmc 
"break."  * 

Are  now  obntruotione. 

An  obstmction  at  low  water. 

An  olMtr notion. 

In  deep  water:  makes  a  strong 

"break."  * 

May  possibly  become  an  olistmc- 

tion. 
Supposed  to  be  a  wre<'k  ;  struck 

by   Charlotte    Boeckeler    and 

other  boats. 
Removed  by   U.  S.  dredge  PboB- 

nix. 
May  soon  become  an  obstrnction. 

In  deep  water. 

A   bad   obstmotion :  partly    re* 

moved  by  U.  S.   dredge  'Pbo&> 

nix. 

^y  become  an  obslmetloia. 
Ont  of  the  way. 

Do. 
In  the  way  M  low 
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lAat  of  wrecks  ^iweet^  St.  L<mis  and  8t,  Paul,  etc. — Continued. 


When 
souk. 


1874 

1810 
1843 

1842 
1812 
1842 

1880 

1874 

18M 
1856 


1840 
1840 
1840 
18S5 


1874 

1885 

1850 


1872 
1880 
1849 
1860 

1880 

1872 

1681 

1885 
1888 


1853 
1862 


1860 
1868 
1852 


1852 


1886 
1858 
1891 
1889 

1854 
1871 

1864 
1856 
1865 

1850 


Names. 


HoUieMePike. 

Little  SaKle 
HighlaiK 


Bffie 

riCary. 


Barge 

Amaranth . . 
Two  barj^ea. 
Ferryboat . . 
Barge 


Unknown 


Mohawk 

Hannibal  City 


Flatboat  . 

Atlas 

Denmark. 

Lynx 

Dabnqne. 

Unknown. 
Bfetator.. 


Ba^ 

Wm.  H.  Denny. 

Barge 


Palmer 

Luoy  May . . 
BrownsTUle 
Fenyboat .. 


&S.  Merrill. 

BMge 

Gypeey 


WymanX..-. 

Barge 

— do 

Grand  Pacific. 


Barge  

Flatboats 


Barge 

Unknown... 
Prairie  Bird 


Flatboat.... 

— do 

Grey  Eagle  . 
Efiie  Afton  . 
J.M.Mason. 


Barge... 
Danabe. 


Barge. 


do 

...do 

— do 

Iloyal  Aroh 

Natrona 

Diamond  Jo 

Barge 

Dr.  Franklin — 

Hudson 

Barge 

Nomin^io 

Lady  Franklin.. 

Northern  Light. 


Localities. 


Carrolls  Field,  opposite  Turners  Land- 
ing. 
Near  and  above  head  of  Stag  Island  . 
Below  foot  of  Thomas  Chute 


Near  shore  below  Mosiers 

Head  of  Amaranth  Island 

do 

In  bar  opposite  Island  465 

At   banK  at  slaughterhouse  below 

Clarkaville. 
Opposite  oreek  above  Clarkaville,  in 

midstream. 

Head  of  CUrkavOle  Island 

Foot  of  Brokaa  Chute 


Opposite  Sootts  Landing. . 
Near  head  of  Atlaa  Island 

do 

do 

Above  Mnndys  Landing. . 


Near  head  of  Glasscock  Island. 
Opposite  Hannibal 


At  Hannibal  Bridge 

Opposite  head  of  Fabius  Island,  Dli- 
nois  side. 

Below  head  of  Fabius  Island,  Mis- 
souri side. 

Below  Qnincy  Bridge 

About  5  miles  below  Lagrange 

Brownsville  Chute 

Bludsoes  Crossing 


At  Warsaw 

Opposite  lower  sawmill  at  Keokuk  . . , 
Opposite  steamboat  landing  at  Kco- 

Below  Fort  Madison 

Near  heftii  of  Lead  Inland 

At  Sauerwcina  Toint 

Below  Burlington  Bridge 


Above  Illinois  Point,  above  Burling- 
ton. 
Near  mouth  of  Henderson  Kivor 


Foot  of  Oquawka  Chute 

Below  Benton  Island 

Above  Keithsburg 


Near  landing  at  Port  Louisa 

Above  foot  of  island  l)elow  Buffalo. . . 

Below  old  Rock  iHlaiid  bridge 

At  old  Rock  Island  bridge 

Above  Duck  Creek  Chain,  Rock  Island 
Rapids. 

Above  Du(;k  Creek  Chaiu,  Rock  Island 
Rapids,  on  Illinois  aide  of  channel. 

Below  Campbells  Chaiu,  Rock  Island 
Rapids. 

Below  Smiths  Chain,  Rock  Island  Rap- 
ids, in  raft  channel. 

Near  shore,  3  miles  above  Cordova 

Below  bridge  at  Clinton 

Opposite  Arnolds 

Opj>(»Hi  t^  N  iDomile  isluud 

Beltiw  landing  at  Kant  Diibiuiue 

At  WiscouHiu  State  line 

One  mile  above  Eagle  Point 

Foot  of  Maquoketa  Chute 

One  mile  beio w  Guttenberg 

In  bar  above  Clayton 

Below  Britts  Landing 

do 

Coon  Slough 


Barge I  Below  head  of  Coon  Shmgh. 

,...<& ,  Above  BrowuHvillo 


Bemarks. 


Partly  removed  by  U.  S.  dredge 

PhcKnix. 
In  deep  water 
Removed  by  U.  S.  dredge  PhoB* 

niz. 
Near  shore. 
May  become  an  obstruction, 


Near  shore. 

May  beoome an  obstruction. 

May  be  in  the  way. 
Not  likely  to  become  an  obstruc- 
tion 
Not  now  in  the  way. 
Chute  closed. 
Do. 
Do. 
Liable  to  beoome  a  dangerous 
obs  traction. 

May  beoome  an  obstruotlon  at 

low  water. 
In  very  deep  water. 
Now  in  dry  Dar  near  shore. 

May  become  an  obstruction. 

In  deep  water. 

In  the  way. 

In  deep  water. 

Very  much  in  the  way  at  the  pres* 

ent  time. 
Broken  up  and  removed. 
Can  be  hit  at  very  low  water. 
Partly  removed  by  U.  S.  dretlge 

AJaz,  remainder  in  deep  wstvr. 
Removed  by  U.  S.  dredge  Ph(enix. 
In  bar. 

May  be  in  the  way  soon. 
Removed  by  U.  S.  snag  boat  Gt-n- 

ernl  Barnard. 
Removed  by  U.  S.  dredge  Phoenix. 

Partly  removed  by  U.  S.  snag  boat 
General  Bamutl ;  will  not  be- 
come obstructions. 

In  dry  bar. 

Removed   by  United  States 

dredge. 
Near  shore. 

In  bar;  somewhat  in  the  way. 
Removed. 

Can  not  l)ecome  an  obstruction. 
Will  never  be  in  the  way. 

Can  not  become  an  obstruction. 

Not  in  the  way. 

In  deep  water. 

Not  in  the  way. 

In  the  way  at  low  wut«>r. 

Removed  by  U.S.  drt'dgf  I'lKPiiiz. 

Do. 
Removed  in  1892. 
Removed  by  U.  S.  dredgePhwuix. 
Not  in  the  way. 
Will  soon  be  in  the  way. 
In  the  way  at  low  water. 
Not  now  in  the  way. 
Removed  by  U.  S.  dre^lgc  Ph«jpnix. 
In  the  way  at  low  wat**r. 
Removed  by  U.  S.  snag  boat  Mon- 
tana. 
In  the  way  at  low  water. 
Removed  oy  U.  S.  dredge  Phoenix. 


f  OF  THE  CBIKV  Of  MWtHKEBB,  tf.  B.  UCKf. 

Lit)  qJ  uirc'-l^'  MicMfl  St.  Loiiu  and  Si.  Paul,  t<tc.— Cxuvluileil. 


Uliaa.Bogeim... 

I*;:;::::::: 


VHtNswMa.. 

.5?.;:::;::::: 

E.T,Ysatmaii.. 


N'Mrntilled  StatM  light  »t  Sichl- 

Foot  of  Woat  Neirtoo  Isluid 

OppoaLtc  WabkAha 

^^TB  Wmbaahfl....... 


oathof  BlglUvsr.. 


Looatiorn  of  rockt  heiite^n  SI.  touU  < 

In  Sanyet  Bend. 

At  and  bolun  the  Chaiu  above  St. 

In  PiUBa  Cliute,  above  and  Uulow 

Biver,  luid  at  heftd  of  ohnte. 
FiagaDaiu. 
Bolow  Salt  Biver. 

In  channel  oppcwit^  foot  nf  lalnnil  430. 
Below  Lagriin^i. 
Near  shore  above  Lagraiigi'. 
In  oroasing  ut  Gregorva  Landing;. 
Below  Des  Moinea  Kapiila  Cunal,  near 

sheer  boom, 
lu  draw  of  Keoktik  Kridgo,   noar  west 

At  DeB  Moines  KapidH. 

Above  Nauvoo,  iii  tbi'  I'lossiiig  at  Dovila 

Island. 
Souk  bottom  ulicivi.  Naiivoo  Lauding. 
At  Pontoosur  and  fiwt  of  Dallaa  Cliute. 
In  maiu  rivor  opposite  iiud  lielow  Dallas. 
Abuve  Bmliiigton,  at  Drews  Prairie. 


KhUA  are  or  nmy  broumt  abifracMoMi 

head  of  Otter  Island  and  above, 
mouth  of  Edworda  River,  ueatihonr 
and  below  Oqnawka.  -«_■ 

DW  New  Boston,  extending  from  Ut 
ois  atiore. 

DW  Kcitbeborg,  In  main  river  ind( 
lot  of  ohnle. 

At  MontjjeliiT. 

First  island  below  Buffalo. 

Near  shore  at  Boifalo. 

Near  shore  above  Spinney  ville. 

At  and  near  the  head  of  Smiths  Inland 

At  Horse  Island,  above  and  opposite. 

At  Kock  Island  KapidB. 

Ill  crossing  below  Cordova. 

Above  Rewis,  at  foot  of  Lake  Pepin. 

Bowlder  reef  below  Diamond  Bluff. 

Below  Ore;  Cloud  Landing. 


espectfuUy,  your  obedient  servant, 


The  chai'fre  of  operations  in  this  district  was  temporarily  transferred 
to  me  by  Maj.  E.  H,  Ruffner,  Corps  of  Engineers,  U.  S.  Army,  January 
16,  189:i,  and  from  the  office  records  the  following  re]K)rt  for  the  first 
liall'  of  the  fiscal  year  is  prepaied: 

OPERATIONS  PEOM  JULY  1  TO  DECBMBBB  31,  1891. 

The  portion  of  the  aeason  of  1891  covered  by  thia  report  was  exceed- 
ingly unfavorable  to  vjoiV,  ttie  's^Xfc^  \i«tti.%  si-s.XsssBi.^i'j  tow,  in  < 
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localities  about  6  inches  lower  than  ever  before  known.  This  low-wator 
made  the  towinpf  of  material  more  expensive  and  difficult,  and  also 
greatly  increased  the  exi>en8e  of  putting  it  in  position.  The  principal 
obstruction  to  navigation  was  at  the  foot  of  Hickory  (Muite.  This 
locality,  at  which  the  channel  had  been  very  shallow  during  earlier  part 
of  season,  finally  put  a  stop,  for  a  tinie,  to  all  navigation.  Some  trouble 
also,  for  a  short  time,  experienced  near  the  mouth  of  the  Des  Moines 
iver.  The  remainder  of  the  river  was,  considering  the  low  stage  of 
^water,  in  fair  condition. 

QUINCY  BAY. 

The  work  of  dredging  in  Quincy  Bay  was  continued  under  contract 

"with  Mr.  H.  S.  Brown,  the  price  for  removing  material  being  12.4  cents 

per  cubic  yard.    Mr.  Brown  completed  his  contract  October  cJO,  1801, 

-  Iiaviug  removed  48,200.5  cubic  yards  between  July  1  and  that  date. 

Tlie  total  amount  removed  under  his  contract  was  82,904:  c*ubic  yards. 

[r   The  bay  at  the  close  of  the  season  was  in  good  condition,  there  being 

aiSple  depth  for  all  purposes  of  navigation,  and  there  was  also  a  deep, 

though  narrow,  channel  through  Cedar  Greek  Bar. 

CLARKSVILLE  HARBOK,  MISSOl  UI. 

Thetowboat  Success  and  fleet  were  employed  until  July  26,  1891,  in 
niisiiig  and  strengthening  the  closing  dam  extending  from  tlie  lit^ati  of 
GlarkHville  Island  to  the  Illinois  shore.  Work  was  suspended  on  ac- 
connt  of  low  wat^jr.  The  dam  is  about  1,800  feet  long  and  has  its 
crest  at  an  elevation  of  about  4  feet  above  low  water.  It  is  built  chietly 
of  dredged  material  and  contains  35,817  cubic  yards  of  gravel,  2,927 
cubic  yards  of  rock,  and  2,432  cubic  yards  of  brush. 

SNY  ISLAND    LEVEE. 

8ome  slight  repairs  were  made  to  the  shore  protection  near  Scotts 
lading,  built  to  secure  the  Sny  Levee.  Pavments  were  made  tor  ma- 
terial used  prior  to  July  1, 1891. 

COTTONWOOD  ISLAND  REACH. 

Thetowboat  Coal  Bluff  onid  barges  completed,  in  July,  1891,  the  shore 
Protection  on  Missouri  shore  opposite  foot  of  Ilog-back  Islaml  (422). 
■"^e  total  length  of  this  shore  protection  is  3,600  feet.  The  amount  of 
Jnaterial  put  in  during  July,  1891,  was,  of  rock,  2,749.6  cubic  yards, 
^ij  of  brushy  527.3  cubic  yards. 

niCKOBY  CHUTE. 

During  July  and  up  to  August  16,  1891,  tlu^  towboat  Success  and 
J^ges  were  employed  in  the  construction  of  the  uj)per  wing  diun,  600 
Jjctlong,  running  out  from  Missouri  shore  at  foot  of  Hickory  Chute. 
One  thousand  eight  hundred  cubic  yards  of  rock  and  871  cubic  yards 
^  brush  were  put  in  this  dam.  The  licet  was  laid  nj)  August  16  on 
^<%ount  of  difficulty  in  obtaining  rock.  In  September,  1891,  the  condi- 
tion of  the  bar  was  so  bad  that  further  work  was  undertaken.  A  low, 
hght  wing  dam  was  built  from  head  of  Angle  Island  (456)  across  to 
the  dry  bar  and  from  the  diy  bar  out  into  the  river.    In  all,  1,430 


uear  lotv  -,  Ma»  and  bar  were  utilized.  Thisi  workwai  carried  wat 
between  S(Ji)t«mb6r  111  and  October  4,  1891,  and  ooiuiumcd  L,J^2^cabic 
yards  of  rock  aud  Ij^iLfl  cubic  yards  of  brush. 

TDLLY  ISLAMD. 

On  July  16, 1891,  towboat  Goal  Bluff  and  barges  oomnienced  optri 
tions  in  vicinity  of  Tully  Islaiid.  The  first  work  accomplished  was 
construction  of  a  wing  dam  925  fiset  in  length  and  extending  from  . 
Illinois  shore.  This  dam,  the  farthest  down  stream  of  the  pro)ecM 
series,  was  completed  August  5  and  contains  2,757.4  cubic  yards  of  n' 
1,362.1  cubic  yards  of  brush.  Work  was  then  begun  on  the  cJosi 
1  from  the  head  of  Tolly  Island  to  the  Missonri  shore.  This  da 
^getherwith  shore  protection  on  head  and  east  side  of  Tully  !slM 
was  completed  Sei)t«mbcr  19.  1891.  on  which  date  operations  intl 
vicinity  were  dit^  iig  dam,   1,300  feet   long,  ai 

shore  protection,  lin  5,379.9  imbie  yards  of  rtxt 

and  2,907  cubic  y  iditioual  600  feet  oi'  shore  pif ' 

tectiou  were  also  u  f  Tully  Island  with  7511,1  cnlw. 

yards  of  rock  brougut,  uj  'luff  and  1,314.3  cubic  yardirf 

gravel  furnished  by  Unite  ge  Ko.  2. 

IGE  HO.  2. 

Shore  protection  above  ige. — The  Illinois  shore,  ftflml 

point  about  one-half  milt  )al  Bridge,  was  prot«ct«d  fort 

distance  of  l,ft00  feet  by  i.         i  gravel  from  dump  boats.    TW 

gravel,  which  was  of  a  very  coarsi'  iii.d  excellent  quality,  principallj 
spalls,  was  obtained  by  Dredge  So.  3  fi-om  the  Missouri  shore  oppoutB 
and  taken  on  dump  boats  by  steam  launch  Iris  to  the  Illinois  Bid*. 
Tlie  dredge  was  also  emiiloyed  severiil  days  in  easting  the  surplus ot  * 
teriiil  farthmif)  tlte  bank.     Kight  thousand  eight  hundred  and  fifty-  ' 
tline  niljii-  \;irils  i.rKi'^ivel  wrre  |int  in  the  work. 

.shun-  iiro'rflioii  lit  lirdil  of  Tully  Inhind. — Drcdgc  No.  2  and  lannch 
IrU  liirtiislied  fji^ivel  Inr  use  in  about  (il)l)  linear  feet  of  shore  protectinn 
at  Tully  Island.  A  quantity  of  rock  was  also  used  in  this  protection. 
A  i»art  of  the  gravel  was  obtained  from  a  gravel  bar  opposite  CiuiIoD 
and  the  remainder  from  Wyaconda  Bar.  Amount  of  gravel  used  in 
tJiis  work  was  1.S36  cubic  yards.  The  work  at  the  two  points  aboTe 
meutioue<l  was  performed  in  July  and  August,  1891, 

There  were  obtained  and  put  in  at  these  points  10,689  cubic  yardsof 
gravel,  at  a  total  cost  (exclusive  of  superintendence,  office,  and  plant 
charges)  of  $2,725.93,  au  average  cost  of  2.5.5  cents  per  cubic  yai'd. 

CARE  AND  MAINTENANCE  OF  PLANT. 

All  the  fleet  was  laid  up  in  QuincyBayat  close  of  operations.  Only 
minor  repairs  aud  those  incidcutal  to  opei-atiug  were  made. 
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i  of  tDorks  constructed  and  ofmaUriaU  ugedfram  July  1, 1891,  to  December  SI,  1891, 
hetween  Dee  Moinee  Rapide  and  the  mouth  of  the  IlHnoie  River. 


Dwignatiwi 


It  66: 

WinedAin,  Sliiioiaside 

doauigdam.  Tolly  lolMid  to  Mijisoiiri  shore 

Shore  protection  on  Tnlly  leluiid,  head  and  eaat  aide. 

«i<n: 

Shore  protection  on  Miaaoaii  ahore  oppoaite  laland 


422. 


•^70: 
Shore  protection  in  hend  on  Illlnoia  shore  ahOTe 

Hannihal  Bridge 

wet  74: 

TTpperwing  dam,  foot  of  Hickory  Chute 

Lover  wing  dam,  foot  of  Hickory  Chute 

ktet76: 
Cloiing  dam  1,  from  ClarksviUe  Island  to  Missoozi 
shore  (part) 


Total 


Length. 


Lin 


1,300 
1,000 


1,875 


600 
1,430 


1,800 


KateriaL 


Book. 


Oub.yds. 
2,767.4 

0,130 


} 


2,749.6 


1,800 
1,2&2.5 


2,926.9 


Brash. 


Oub,  yds. 
1,362.1 

2,907 


527.3 


871 
1,921.6 

2,431.8 


17,625.4 


10,020.8 


Gravel. 


(hU>.yds. 


1,836 


8.853 


10,689 


Financial  statement, 

Lmonnt  expended  in  the  field  from  July  1, 1891,  to  December  31, 1891  (ex- 
clusive of  general  superintendence,  office  expenses,  and  charge  for  use 
and  deterioration  of  plant),  for  rock  and  bruBh  work $30, 555. 63 


l^teiials  put  in  works : 

Rook cubic  yards. 

Brash do.. 


Total 


do. 


17, 625. 4 
10, 020. 8 

27, 646. 2 


iveinge  cost  per  cubic  yard  of  rock  and  brush  work  in  place  (field  ex- 
penses)    $1,105 

^imt  expended  in  the  field  from  July  1,  1891,  to  December  31,  1891, 
(ttclosive  of  general  superintendence,  office  expenses,  and  charge  for 
lue  and  deterioration  of  plant),  for  putting  gravel  in  shore  protection  .     $2, 725. 93 


Jttmber  of  cubic  yards  of  gravel  put  in  shore  protection 10, 689 

Average  coet  per  cubic  yard  of  gravel  put  in  shore  protection  (field  ex- 
penses)    $0,255 

Summary,  of  expenditures  from  July  1  to  December  31,  1891,  inclusive, 

tocyBay $10,188.25 

'jMksville  Harbor,  Missouri 7,714.16 

»y  Island  Levee 2,755.50 

^ttonwood  Island  Reach 8, 378 .  28 

Jickory  Chute 6,451.69 

JUy  Island 11,735.32 

fperating  dredge  No.  2 2,725.93 

*fe  and  maintenance  of  plant 1, 228. 22 

^perintendence  and  office  expenses 644.41 

Total 51,821.76 

OPERATIONS  FROM  JANUARY  1  TO   JUNK  30,   1892. 

A  project  for  the  expenditure  of  $165,000,  appropriated  by  the  river 
^d  harbor  act  of  September  19, 1890,  for  "  improving  Mississippi  River 
om  Des  Moines  Rapids  to  the  mouth  of  the  Illinois  River,"  was  sub- 
^tted  by  Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  U.  S.  Army,  Sep- 
ftxber  24, 1890,  and  approved  by  the  Chief  of  Engineers,  OcTX>ber  23, 
^%.  This  project  was  followed  during  the  season  of  1891. 
tJnder  date  of  January  5,  1892,  in  forwarding  for  action  certain  pro- 
^Bals  for  furnishing  rock  and  brushy  M^.  Ruifner  presented  a  propo- 
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sition  for  using  such  material  and  exhausting  the  balance  of  appropria- 
tion available  in  the  repair  of  existing  works  at  various  points  along 
the  river. 

In  September,  1891,  and  January,  1892,  formal  contracts  were  entered 
into  by  Maj.  Kufiiier  for  the  fornishing  on  barges,  at  various  points, 
41,389  cubic  yards  of  rock  and  15,000  cubic  yards  of  brush. 

At  the  date  of  the  transfer  of  this  work  to  me  (January  16, 1892), 
there  was  an  unexpended  balance  of  appropriation  of  $69,009.55;  of 
this  amount  $11,992.05  was  applicable  to  di*edging  in  Quincy  Bay  and 
(:^),32l.9(>  assigned  to  purchase  of  material  under  formal  contract,  leav- 
ing $2G,G9r>.54:  available  for  contingent  expenses,  repairs  and  care  of 
plant,  purchase  of  additional  brush,  and  for  putting  in  place  the  mate- 
rial contracted  for. 

In  his  last  annual  report  Maj.  Euffner  recommended  that  so  much  of 
the  balance  reser\'ed  for  dredging  Quincy  Bay  as  may  be  necessary  be 
used  for  constructing  a  retaining  levee  on  Whipple  Creek  Bar,  to  hold 
the  material  dredged  from  the  bay.  No  fuither  work  under  the  allot- 
ment for  dredging  Quincy  Bay  can  be  done  until  the  action  of  Congress 
on  such  recommendation  is  determined. 

In  April,  1892,  a  survey  of  the  river  in  vicinity  of  the  mouth  of  the 
Des  Moines  Kiver  was  made,  and  plans  for  channel  improvement  were 
prepared. 

Cousti'uction  work  was  commenced  April  22^  1892;  but  on  May  G 
o}»erutions  were  discontinued  on  account  of  high  water.  The  work 
iu*(*oni] Wished  was  the  repair  of  Smoot  Chute  and  Oyster  Island  closing 
dams  (Nos.  2  and  5,  sheet  66).  Two  thousand  and  ninety-three  and 
nine-tenths  cubic  yards  of  rock  and  902.6  cubic  yai*ds  of  brush  wei^ 
put  in  these  dams.  The  river  still  remains  too  high  for  the  construction 
of  dams  and  the  ])rotection  of  shores. 

Statistics  of  (tonimerce  and  navigation  applicable  to  this  portion  of  the 
river  may  be  found  under  the  head  of  ^'  operating  snag  boate  and  dredge 
boats  on  U])per  Mississippi  River." 

The  work  herein  referred  to  was  in  local  charge  of  Mr.  A.  L.  Bichards, 
assistant  engineer,  from  whose  report  details  are  taken. 

Abstract  of  appropriations. 

By    act   approved   August   5, 

1886 $150,000 

By  act  of  August  11, 1888 200, 000 

By  act  of  September  19, 1890  . .  1G5, 000 

Total 1,330,000 


By  act  approved — 

Jnue  18,lt<78 $100,000 

March  3, 1«79 40,000 

June  14,  1880 100,000 

March  3, 1881 175, 000 

By  act  ijussed  Au*,nirtt  1',  1S82 . .  200, 000 

By  act  approved  July  f),  1884. .  200, 000 


Money  statement 

July  1,  1891,  balance  unexpended $121,340.91 

Juno  30, 189*2,  HiiscellaucouB  reeeipta W.  20 

121,405  11 
June  30,  1892,  amount  expeudt^d  during  fiscal  year 60, 541. 35 

July  1,  1892,  balance  unexptMidod 60,863.76 

July  1,  1892,  outstanding  lialulities $153.82 

Julv  1,  1892,  amount  covered  bv  uncompleted  contracts 28,783.72 

28,937.54 


July  1,  1892,  balance  available* 31,926. 


o«> 


"  An  appropriation  of  $600,000  for  improving  MlBBissippl  River  between  moath  of 
the  MiHsoiiri  River  and  Minneapolis  was  made  by  the  river  and  harbor  act  approved 
July  13, 1892. 
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{Amoniit  (e8ti]nated)Teqaired  for  completion  of  existing  project Unknown 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1894 $500,000.00 
Sabmitted  in  oompliMice  with  requirements  of  sections  2  of  river  and 
h*rbor  acta  of  1866  and  1867^ 


A-bmiraei  of  prapotaUftn'  eUetrio-lighi  plant  far  United  States  iowhoat  Coal  Bluff  opened 
at  ^iwdnqifllL,  tty  Maj.  £.  H.  Euffuer,  Corps  of  Engineers ^  at  ^  p,  m,,  January  7, 1892, 
im  reipCMse  to  advertiaement  dated  Qmnotf,  III,,  December  7, 1891, 


l^o. 

'ifame  and  residenoe  of 
biddwa. 

Dynamo. 

Engine. 

Lights. 

Price. 

1 

T  homt  on- Hontton 

3,000   watts,  75 

N.Y.safety.SH.P. 

1-2,000  C.P.art' ;  4x8-16    $725. 00 

SeotrioCo.,  Chica- 

Tolta. 

vertical. 

arc  lamps;  H-16urc 

go^  HI. 

himps. 

2 

Centnl  ElAotrical  Con- 

30x16   C.  P.,  110 

Shipman,4H.P.... 

20x16   C.    P.    lamps;       7d9.89 

■tniotUm    Co..   St. 

Tolto. 

1-150  C.  P.  search. 

L<mis,Mo. 

1 

3 

jrt-WavneKIeotrio  Co. , 
Ft.  Wayne,  Ind. 

60  lights  inoaudos- 

Upright,6H.P 

20x10  C.    P.    lamps; 

960.00 

cenU 

1-200  C.  P.  search. 

All  the  above  propositions  rejected,  not  being  favorable  to  the  interests  of  the 
United  States. 


jA'bBfraei  of  propoeals  for  rock  and  brush,  season  of  189B,  improving  Mississippi  River 
between  Des  Moines  Rapids  and  mouth  of  Illinois  River ^  opened  at-2  p,  m,,  January  5, 
XJS9Bj  by  Maj,  E,  H,  Ruffner,  Corps  of  Engineers,  at  Quincy,  III. 


Kou 


2 

3 


7 
8 


If  amea  and  residence  of 
bidders. 


Honry  L.  Hart,  Louis- 
ana,  Mo. 

do 

. . . . .  .do 

Beid,   Broei  Se,  Ebert, 
Qnincy,  HI 

John  Gnilfoyle  and 
Henry  Wellenbruschu , 
Xagrange,  Mo. 

Zach.  Fielder,  Haiiui- 
bal,Mo. 


Co., 


......do.......... 

do 

......do 

,. do 

do 

Sannibal  Lime 

Hannibal,  Mo. 

do 

^Wliitney  Gilbreath, 

ATa.111. 
XYederiok  W.  Meiike, 

Quincy.  HL 
Cbarles  C.  Pratt  and 

George  K.    Cash, 

Louisana,  Mo. 


Qoantities  bid .  >  Material 


Cubie  yardn. 
10,000 


Rock 


10, 000     Kuck  . 

15,000  i  BniHh 

5,000  to  15,  UOO     Kock 


5,000 


0,000 

4.000 
20,000 

2,500 

Any  part  of 
15,000. 


Kock 


Kock 


Rock  . 
liock  . 
Kock  . 
Kock  . 
Rock, 
liock  . 

Kock  . 
Brush 

Kock  . 

Rook  . 


j  Cents. 
Louisiana,  Mo '    **  (32 


Hamburg,  ni 

At  eitlier  of  above. 
Lagrange,  Mo 


Suincy.  ni 
annibal.  Mo 

Looisiaua,  Mo 

Clarksville,  Mo... 

Hambnrs  Bay 

HannibUiMo 


*00 
*29 
•09 


J 


72 


85 


85 
72 
72 
72 
70 


...do 

Kearestattainable 

point  to  work. 
Quincy,  111 


*53  i 


3H 
62 


Louisiana,  Mo •      67 


Remarks. 


Only  one  copy— 
that  incomplete. 

Only  two  copies 
aud  they  signed 
ouly  on  speciii- 
cations. 


()n  4-foot  sUge  and 
above. 

On  5-foot  stage  and 
above. 


*  Aooopted  and  written  contract  made* 
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Y3. 
IMPROVEMENT  OF  DES  MOINES  RAPIDS,  MISSISSIPPI  RIVER. 

There  was  available  for  this  work  July  1, 1891,  the  sum  of  $10,230.99. 

Duriuj^  the  year  operations  consisted  in  completing  the  raising  of  the 
lock  walls,  in  filling  and  grading  the  lock  grounds,  and  the  laying  of 
slope  wall  around  the  slopes  at  the  upper  end  of  the  Middle  Loc^  iii 
accordance  with  approved  project,  and  in  protecting  portions  of  the 
canal  embankment. 

The  work  remaining  to  be  done  under  approved  project  is  the  removal 
of  a  small  amount  of  rock  above  grade,  the  completion  of  the  sluice  at 
Prices  Creek,  and  the  completion  of  the  protection  of  the  canal  em- 
bankment. It  is  probable  that  after  this  work  is  carried  out  a  balance 
will  still  be  available,  which  balance  can  be  applied  to  advantage  in 
the  construction  of  a  permanent  machine  shop  at  the  Lower  Lock,  a 
timber  shed  at  the  dry  dock,  guide  piers  above  the  closed  part  of  the 
canal,  or  in  widening  portions  of  the  channel,  as  may  seem  best.  All  of 
these  works  are  desirable. 

No  further  appropriation  is  required  for  the  completion  of  this  im- 
provement in  accordance  with  approved  project. 

Details  of  work  are  given  in  the  appended  report  of  Mr.  M.  Meigs, 
United  States  civil  engineer,  in  local  charge  of  work. 


Abtiraet  of  oppropriaHom, 


By  act  approved — 

Juue23.  1S(>6 

March  2,  W\7 

July  25,  186«  (allot iiR-iit)  . 
AprillO,  18()i)(;illotiiient). 

December  2:{,  1  "^'jii 

Jidy  11,  1870 

.January  18,  1871 

March  3,  1871 

.hiiielO,  1872 

March  3,  187:; 

June  23,  187! 

March  3,  1875 


$200,000 
500.000 
300,000 
178,  200 
200,000 
400,000 
341,000 
250, 000 
400,000 
400. 000 
400,000 
480,000 


By  act  approved — 

August  14,  1876 $230,000 

J  one  18,  1878  (allotment) .  62, 500 

March  3,  1879 '^^^ 

June  14,  1880 20,0qO 

March3,  1881 25,00^ 

By  act  passed  August  2, 1882 . .  30,  OO^ 

By  act  approyed  July  5,  1884  .  50,OC>*' 

By  act  approved  AufruBt  5, 1886  26, 2^^ 

By  act  of  August  11,  1888 35,  OO^ 

By  act  of  September  19,  1890 . .  22,  ^ 


4,574, 


Money  statement 


July  1 ,  1891,  balance  unex^ponded  $10, 230. 

June30,  1892,  iiinount  expended  during  fiscal  year 4,388.^ 

July  1,  1892,  balance  unexpended 5, 842. 


report  of  mr.  m.  meigs,  unitkd  states  civil  engineer. 

United  States  Engineer  Office, 

Keokuk,  Iowa,  July  1,  ISSS- 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  carried  on 
under  ajjpropriation  for  "  improving  Des  Moines  Rapids,  Mississippi  River,"  during 
th(5  fiscal  year  ending  Juno  30,  1892: 

Ilaiaitig  lock  walls  at  Middle  Lock.^— In  July,  1891,  the  work  of  raising  the  lock  ww'* 
at  the  Middle  Lock,  of  the  filling  and  grading  of  the  lock  groands  at  the  Middle 
Lock,  and  the  laying  of  slope  wall  around  the  slopes  at  the  upper  end  of  theMid^® 
Lock,  wjis  completed  according  to  the  existing  prmect. 

Laying  riprap  face  stone  on  oanal  embaHkineni, — Owing  to  the  eactreme  low  wa^ 
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evailed  in  1891  after  Jiily  1,  no  stone  conld  be  towed,  during  the  first  half 

cal  year  from  the  quarries  of  the  contractors,  Patterson  Brothers.    A  bank 

was  made  July  31, 1891,  and  the  getting  out  of  stone  was  discontinued,  as 

med  to  be  enough  stone  on  hand  to  finish  the  work. 

il,  1892,  the  towing  of  stone  for  this  work  and  the  laying  of  the  same  in 

ibankment  at  sections  58  to  61,  inclusive,  were  resumed.     This  work  was 

il  during  May  and  June,  and  996.68  cubic  yards  of  rubblestone,  to  finish  .up 

ces  in  the  embankment  and  complete  the  work,  were  purchased  from  Pat- 

rothers,  at  55  cents  per  cubic  yard. 

inpletion  of  protection  of  the  c«nal  embankment  virtually  finishes  the  canal, 

i8  been  under  more  or  less  continuous  construction  since  October,  1867. 

ion  Brothers  have  furnished  during  the  past  fiscal  year  the  following  quan- 

Btone,  which  stone  has  been  placed  in  bank : 

ice  stone cubic  yards. .  1, 017. 00 

tone do 996.68 

Statement  of  amount  of  alope  wall  laid  from  July  1, 1891,  to  June  SO,  1892, 

y2 , square  yards..      126.00 

} do....      984.85 

>2 , do,...      161.00 

tal : do....  1,271.85 

been  assisted  by  Mr.  S.  Edwards,  superintendent,  Mr.  John  B.  Carpenter, 
and  Mr.  O.  S.  Willey,  clerk  and  draftsman,  in  cairying  on  the  above  work. 
tracts  were  entered  into  during  the  past  fiscal  year. 

lance  available  at  the  close  of  fiscal  year  may  be  used  for  buUding  a  snita- 
ine  shop  and  timber  shed,  for  constructing  guide  piers  in  the  channel  above 
i  part  of  the  canal,  or  for  widening  difficult  parts  of  the  channel,  as  may 
(1  best.    All  of  these  works  are  most  desirable  and  urgently  needed. 
ry  respectfully,  your  obedient  servant, 

M.  Meigs, 
United  States  Civil  Engineer, 
.  Mackenzm:, 
rp8  of  Engineers,  U,  8.  A, 


Y4- 

IXG  AND  CARE  OF  DES  MOINES  RAPIDS  CANAL  AND  DRY  DOCK. 

)es  Moines  Eapids  Canal  was  open  for  navigation  during  the 
i  days,  during  which  time  there  passed  through  it  577  steam- 
ad  191  barges,  carrying  10,260  passengers,  12,228  tons  of  mer- 
e,  and  63,210  bushels  of  grain.  There  also  passed  through  the 
40,654,084  feet  of  lumber,  24,514,000  feet  of  logs,  61,141,137 
?,  and  39,476,926  laths. 

expenses  of  operating  and  caring  for  the  Des  Moines  Eapids 
nd  Dry  Dock,  including  extensive  dredging  and  the  ordinary 
to  gates,  machinery,  and  plant  during  the  past  year  have  been 
.17.  These  expenses  are  provided  for  by  an  indefinite  appropri- 
ade  by  act  of  Congress  of  March  3,  1881. 

^ates  at  the  lower  lock  will  have  to  be  rebuilt  during  the  coming 
id  ordinary  repairs  to  the  other  gates,  the  culverts,  and  canal 
ment  will  be  needed. 

anal  has  been  thoroughly  covered  by  the  dredges  during  the  past 
d  large  deposits,  which  have  been  accumulating  for  years,  have 
Qioved. 
ig  the  past  year  the  dry  dock  has  been  constantly  in  use.    At 
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times  when  the  ase  of  the  dook  was  not  required  for  repairs  to  portions 
of  the  Government  plant,  or  not  fiilly  oceopied  for  snch  purpose,  boat^i 
and  barges  belonging  to  private  parties  have  been  docked  and  repaired 
at  the  dry  dock,  $129  dockage  tees  having  been  collected  during  the 
fiscal  year  for  such  use  of  the  dock  by  private  parties.    It  isdesirable, 
when  circumstances  permit,  that  a  shop  with  woodworking  machineij 
and  a  storage  shed  for  lumber  be  provided  at  the  lower  end  of  the  dock. 
The  exi>ense  of  operating  the  canal  will  be  slightly  increased  by  the  op- 
erating of  the  dry  dock  as  an  accessory  work,  but  it  is  hoped  that  such 
increase  will  be  more  than  offset  by  the  increased  facilities  furnished 
for  repair  of  Government  boats  and  the  amounts  received  from  private 
pai*ties  for  use  of  the  dock. 

The  boom,  constructed  in  accordance  with   act  of  Congress,  for 
connecting  outer  wall  of  the  canal  with  the  pier  of  the  Keokuk  and 
Hamilton  Bridge,  requires  repairs  and  must  be  taken  into  the  canal  at 
the  close  of  navigation  and  put  out  again  in  the  spring.    An  item  for 
the  expense  of  such  repair  and  labor  is  included  in*estimate  of  cost  o^ 
operating  and  caring  for  canal  for  the  coming  fiscal  year. 

Tables  are  given  herewith  showing  details  of  expenditure  and  traffic;^ 
and  comparative  expenditure  and' traffic  statements  are  submitted.  ^ 
list  of  vessels  docked  at  the  dry  dock  «t  the  Des  Moines  Bapids  Gan^ 
during  the  past  fiscal  year  is  appended. 

The  operating  and  care  of  the  cansJ  and  dry  dock  are  in  the  imm^ 
diate  charge  of  Mr.  M.  Meigs,  United  States  civil  engineer,  whose  repor:^ 
is  appended. 

Ah%iTwA  of  oppropruiftoiM. 


B  V  act  approved —  By  act  approved  March  3, 1881, 

April  30.  1878 $7, 500. 00         for  fiscal  year  ending— con- 

.liino  18,  1878  (allotniont).  32, 500. 00 

March  8, 1879 40,000.00 

Juno  14,  1880 30,000.00 

March  3,  1881,  for  fiscal 
voar  endings — 

Juno  30,  1882 45,000.00 

Jiin«  30,  188:^ 75, 000. 00 

.hin*^  30,  1884 47.  000. 00 


tinned. 

June30,  1887 $44,000. 

June  30,  1888 42,000.0** 

June  30,  1889 39,000.0^ 

June  30,  1890 43,837.1    ' 

Jnne30,  1891 43,l»f6.l 

Jnne30,  18J»2 44,000.i 


June30,  1885 40,500.00  Total 617,333. 

June  30,  1886 43. 000. 00 

Money  statement 

July  1,  1801,  balanr*^  on  hand $1. 

Juuc.sif),  1892,  amount  drawn  from  Treasury  under  indefinite  appropria- 
tion       44,000. 

44, 001. 
June  30,  1892,  amount  oxpend<'d  during  fiscal  year 43, 96S. ^ 


.June  .30,  1892,  balance  on  hand 32. 


July  1,  1892,  outstanding  liabilities  (for  operations  of  June,  1893,  the 
requisition  for  funds  for  payment  of  same  not  having  been  filled  before 
the  close  of  the  fiscal  year  ending  Jane  30,  1892} 7,581.^ 


AFFENDIZ   T — BEPOET   OF   MAJOR   MACKENZIE. 


BmU™. 

twingrtncfc.       JOB  dock. 

DesigimlinD. 

Dibsofni- 

Wriiigdock. 

DBtforiMT- 

tng  duck. 

July  si.ieei 

Aog,  10,1691 
Aug.  IB.  1881 

llay»,18» 
Not.  M,  1801 
Uar.  31,  l«n 

SKSlil 

Joly  2S.  18»1 

Oel,  M,18B1 
---.do 

Aog.   I,1S91 
Aii«.ll,lWl 
Ang.IT.lBni 

Mv  IT,  ins 

Hv.  14,1892 

|£,tl| 
K.,tS 

DmnpboaU-Miifd. 

NoT.lA18»1 

Apr.  M.  isaa 

Har.  SI.IEH 

Apr.  ao.l8M 
Apr.  tt.  IN3 
M^     3,II1M 
M>y    IT.ima 

inreh- 

!!s;  :::::::::::: 

•"• 

rfgo"-^-:: 

::^: 

A™  12,' IBM 

.In  It- 10.  U»t 
Julj  28, 1891 

'*"jj"iiir'"' 

Jnly   10,  im 
Apr.   IfclBKl 
Joly    Hl,1t»l 

^' 

""ir:;« 

af: 

No.  8  of  sti-aincr 

.^^So.'-r 

■■K'' ,  Aiif.    e.lSM 

Apr.  acl,lgM 
Jnoe    I.18K 
May   lT,18«a 

sf.^\\\v/^■.■::\ii.f'-3:{m 

t  Candemned  ud  deatnyed. 


Cualud  looks. 

inth. 

SaKriM. 

SnppUM. 

^^L 

ToI»l. 

Labor. 

Snpplte.. 

Oumnt 
reprir.. 

TotaL 

«1. 

•315.00 

moo 

375.00 

I31S.D0 
38L10 
378.05 

ti,iX).oo 

1,035.00 

•71.87 

03:52 

30.  OU 
87.73 

8?J?S 
781.80 

16.10 

1,505.00 
^"  039. 84 
1.428.33 

37yoo 

375.00 

jw-so 

70.15 

.  is:  31 

^i 

468.03 

770.93 

504.76 
i7L44 
324.05 
54Z.K 

1 

«. 

445. 00 

7S0.00 

125.00 

45.44 

21.44 

1.417.00 
2.953.60 
1,550.00 

24. 0» 

4.75 

237.07 

821.35  I    a;408,4i 

402.53       2.0.'>;i.l3 

«1 

4,405.00 

1M.04 

210. 75 

4.801.79 

IS.OOS.OB      1,012.98 

5,012.20  1  24,725.10 

nth. 

Dredging  Muua. 

H 

Labor. 

Sappll«. 

Cnrrent 

Tatal. 

Grand  toUL 

1«.t. 

t.m.77 

1102.12 
238.50 

112:11 

SSiloT 
417.57 
1,060.S4 

1102. 12 
238.  M 
25.15 

319.20 
112.01 

739.88 
.81 

2,30:12 
S.22  .it 
12,61  .04 

2i!oo 

.60 

»146.35 

1892. 

3.849.08 

7.  so 

l!4»U 
7,813 

u 

SS!S 

11,333 

23 

n  V?,  581. 26  llabUlUd*  ooUUndliig  July  1, 1892. 


17X6      REPORT  OP  THE  CHIEF  OF  BNOINBBBS,  D.  S.  AfiHT. 
nxifflc  §tatement  of  the  Dm  ItoinM  Bapii*  Caaol/or  tkeJUoai  ytare*din§  Jaii»iB,^)l- 


Month. 

DP. 

dowu. 

s 

P»M«<n. 

MwbM- 

dlM. 

Onl*. 

.«.,. 

61 
U 

33 

39 

37 

M 
30 

S 

>      SI 
23 

10 

G.tM 
S 

i,6i»T 

4,0D» 
437 

aw 

BiuU>. 

335 

2*2         181 

10.100 

1I,3;»  j         •M 

Month. 

Lombar. 

Log!. 

Shlnele*. 

LMh. 

Lott 

lock. 

,«.!. 

3(,8«.T8S 

2S.8M,Tia 
.17.»gS.l» 

1.  MO,  000 
3.M2,tW 

S.  413, 000 
4,  US.  000 
*.  708,000 
4,308.000 
000,000 

IOM,000 

ITwmbT. 

10.481,000 

ir«mUr. 

IS.S 

5,sre,o« 

6;  453: 000 

800,000 

001.000 

xm. 

' 

' 

SOS.  02     S.UII.MI 
S7.l.«8     fi,SW.IO 

4;<2.iu  I  G.«seLS3 

431.48  ^  4.Hat.ff7 
3I9!(I2  '  4,005.03 


CtinHl  ud  looki. 


3.752.90  3.77S.Sa 

Z.  370.  ^  7.  818.  an 

1725,27  11.  SOS.  31 

1,012.08  &,  012,20 


lit" 

2S.»»S 


»t7.oaj 

7T,«." 
tt3»S 


B.101.14      1,327.33 
ILBStTO' 


AITENDK  Y — BKPOBT  OF  MAJOR  MACKENZIE. 


j 

s  1 

i 

^1 

1 

1 

i 

i 

i 

_._L 

11 

IV  M. 

SmJMM. 

Fml 

J'Ml 

,Yum&cr. 

ifumin- 

no'  iS4 

"s'M 

^^ 

LmMi 

5:s?:53 

'■8.0M,'66o' 

a,7Sl!T1» 

S8T,651 

3,JBT.*BB 

81.832. 178 

13,  iflu,  una 

xtr, 

4^»ei 

I.1H,<»2 

Sa,  366.235 

li;  857!  OSS 

JsiotlilBO 

ISO 

M4 

B.sa8 

^,M 

-  7ai.S17 

17,1W,011 

t'.i7!>.m 

».]i2,ai5 

4,  MIS,  250 

,1« 

■nis 

ft,lM 

■1.1.3M 

«!t..M« 

13,083,335 

l.OW.OOO 

ll.S58,OIM) 

4,i:U.00U 

ns 

us 

W.057 

m.:ji$ 

170,580 

117.  oia.  lU 

B,3».7(l« 

n.m.w 

»S,1M,250 

lim 

S8S 

las 

I3,«S5 

5j.iai 

T70.4S2 

«,lJft,7l»7 

4779,870 

13. 473,  MS 

25.018,76* 

TSi 

ii« 

a.  ail 

W-OOI 

<«.«ai 

nnv.sas 

t,1«.MA 

«.M2,HIU 

B,asa,uoo 

MM 

eCMS 

3M.43» 

iis.Tst.fns 

W,BST,«M 

IB.  Ml,  781 

w,460,s-,:2 

33.  HM 

1«.03T 

1IM,B27,T0S 

M,90I1.IK>0 

«3.«I2,*S0 

<D,Nil,IMD 

i.J4e 

LittS 

^ 

33,680 

SO,  Oft* 

xi.isa 

iig,soa.046 

M,b».aso 

SD.22I.0W 

H«.i)7a,3M 

H.om.3te 

117 

4A!21T 

S7.17M60 

sfllmGos 

B7!2G«,'onO 

sn 

191 

10.  SM 

,=,«« 

<a.3\o 

IwiBwiOfM 

M,S1^,«» 

M,m,i«s 

Bi;i41.137 

li-iC 

REPORT  OF   MR.    M.   MKIOB,    UNITRD  8TATRS   CIVIL   RNGINRER. 

Unitbd  Statks  ExiiiSERit  Okbicb, 

Keokuk,  loma,  Jitlv  1,  1803. 
uor;  I  have  the  honur  to  sobmit  the  following  report  on  "operating  and  care 
Ira  Moines  Rapida  Caniil"  for  the  fiscal  year  ending  J nne  30,  1892: 
ie  canal  wae  open  to  naviration  234  du^s  and  closed  132  days.  Navijratiou  riosed 
ember  20,  1891,  and  openM  April  1,  1892,  thoagb  a  few  boats  panscd  through  tho 
J  ftfter  and  before  these  dates  daring  the  period  that  the  canal  was  formally 
•A  to  naviitation. 

itrenes  of  low  and  high  water  have  occnired  dnring  the  fiscal  year.  From  July 
31,  to  the  close  of  navigation,  one  long-continned  low-water  period  prevailed, 
river  reaching,  on  October  I,  1891,  the  unprecedented  low  stage  of  0.£S  foot  be- 
tholow  water  of  1864,  tho  lowest  previously  recorded  stage  during  the  season  of 
gation  and  when  not  influenced  by  ice  gorges.  In  1891^  the  canal  opened  with 
ige  at  the  lower  lock  of  4.9  feet  above  low  water  of  1864,  and  the  river  contin- 
to  rise,  the  Btago  on  Jnne  30,  1892  being  19.3  feet  above  low  wat-or  of  1864,  this 
i  being  only  1.7  feet  and  0.3  foot  le««  than  the  highest  stages  in  1851  and  1888, 
Mtive*^ 


e  high  water  has,  of  oi 
Uh  ttie  canal,  ne: 
\Sb  of  the  canal  si 


mt  of  traffic  passing 
)  pass  over  the  rapids 
6  the  middle  of  April,  1892. 
mat  embaNfcnenl. — Very  little  repairs  to  canal  embankment  were  re- 
id.  At  section  33  a  leak  has  developed,  and  at  the  dry  dock  the  old  leaks  from 
isual  into  the  dock  have  increased,  but  no  repairs  liave  been  mode  as  yet,  and 
Nks  showed  no  signs  of  danger  to  the  canal  even  at  extreme  high  water, 
pair*  to  gatet,  macKiners,  butldingi,  eU.,  at  locki. — Provision  was  made  in  the 
>ct  for  the  present  fiscal  year  for  rebiiilitingof  gntesalLnwei  Lock.  Four  thou- 
doUars  was  allotted  for  this  purpose,  but  as  the  gates,  upon  careful  eiarainatioii. 
ed  able  to  go  without  repairs  for  another  year,  the  allobnent  was  not  expended, 
le  Middle  Ix>ck  some  repairs  were  made  to  the  lower  culvert  gate  opening  on  the 
~  side  and  a  briAen  gate  was  replaced, 

e  machinery  of  the  three  locks  was  overbauled  and  new  packing  put  in  the  pumps 
bydranlio  cylinders. 

painter  was  employed  in  painting  the  buildings  and  fences  at  the  thrne  lockii  and 
ingine  bonse  at  the  Lower  Lock.     These  buildings  and  fences  were  last  painted 

pair*  to  plant. — The  steam  launch  Lucid  was  docked  and  thoroughly  repaired, 
y rotten  plonk  beingcut  out  and  reptaicil.  the  engines  being  lined  np,  and  the 
ace  b«ing  rebuilt.  The  caniil  dredge  Ajax  was  docked,  partly  calked,  and  bolts 
tened  nn  before  beginning  work  in  the  canal.  The  dredge  lay  all  winlerat  Rock 
id,  111.,  having  been  caught  there  by  the  ice  in  the  midille  of  November,  and 
sneeiled  reiia&s  to  dredge  were  therefore  omitted.  The  dump  bouts  and  biirgi-s 
le  canal  plant  received  attention  from  time  to  time  as  it  became  necessary.  ' 
.  ■'!£.'-  -  '  


Wge, '' K,"  for  n«e  at  the  canal  y 
BNG9a U2 


a  built  at  spare  tjmev  and  almost  entirely  of 
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ntook  on  hand  tAken  from  barges  previonsly  condemned  and  broken  up.    The  dimen- 
sions of  this  coal  barge  are  50  feet  by  14  feet  by  3  feet. 

Boom  helow  Jjower  Lock. — The  lioom  connecting  onter  wall  of  the  canal  with  the 
pivot  pier  of  the  Keokuk  Bridge  lias  been  invaluable  to  the  river  interests  dnrisK 
the  high  water  of  May  and  Juno,  1892.  It  has  stood  all  tests  satisfactorily,  and  will 
serve  as  a  model  for  those  at  the  varions  bridges  along  the  riyer,  being,  with  the 
exception  of  tlie  one  at  Clinton,  the  only  satisMctory  boom  in  use  along  this  part  of 
the  Mississippi  River.  The  only  trouble  it  has  occasioned  was  the  collection  of  drift 
during  the  extreme  high  water,  when  it  re<}uired  the  services  of  one  of  the  towboiti 
at  work  in  the  canal  to  dislodge  accumulations  of  floating  drift  that  at  times  berame 
quite  serious.  Fallen  trees,  2  feet  in  diameter,  at  times  lodged  in  the  chains  of  die 
boom,  and  collected  great  rack  heaps  above  them  that  made  considerable  hard  work 
necessary  for  their  removal. 

The  boom  was  removed  from  its  customary  position  at  the  close  of  navigation  and 
stored  in  the  canal  at  a  much  lower  stage  than  was  heretofore  thought  practicable, 
owing  to  the  boom  jpounding,  as  it  was  supposed,  on  the  rooks  alK>ve  the  bridce. 
The  low  stage  at  which  it  was  removed  (0.65  foot  above  low  water  of  1864),  anduf 
manner  in  which  it  stood  high  wat«r,  have  served  to  relieve  all  donbts  as  to  the 
adaptability  of  the  boom  to  its  location. 

The  boom  was  docked  in  the  dry  dock  during  the  early  spring,  and  a  large  amount 
of  sediment  that  had  accumulated  inside  of  its  hollow  spaces  was  removea  by  means 
of  scrapers  and  by  washing.  The  removal  of  this  sediment  will  have  to  be  attended 
to  periodically.  The  draft  of  the  boom  was  decreased  some  6  inches  by  thus  light- 
ening it.  The  fenc«  on  the  boom  should  be  painted  to  preserve  it  from  the  weauer. 
This  will  cost  about  $500. 

Mtuihine  nhop  at  Lower  Lock, — ^The  machine  shop  was  worked  thronghout  the  year  in 
making  general  repairs  to  the  (iovemment  plants  of  the  canal  and  other  works  of 
improvement.  A  small  dynamo  machine  and  engine  was  built  for  the  C4Uial  launch, 
and  they  work  very  satisfactorily.  The  work  of  the  machine  shop  now  aggregates 
nearly  ^,000. 

A  plan  for  a  new  shop  to  replace  the  old  and  temporary  building  of  wood,  which 
has  more  than  twenty  times  been  saved  ih>m  bnmm^  up  almost  by  a  miracle,  has 
been  prepared.  The  new  shop  will  be  a  two-story,  iron-roof,  brick  stmctnre,  the 
upper  lloor  being  for  the  storing  of  the  many  valuable  patterns  of  lock  and  steam- 
boat machinery  belonging  to  the  canal  and  other  appropriations. 

Surrey  of  the  canal. — A  survey  of  the  canal  was  made  in  September,  1891.  It 
showed  an  increase  in  the  deposits  in  the  canal  and  the  necessity  for  radic-al  dredg- 
ing. 

Dredging  canal, — Early  in  April,  1892,  canal  dredge  Ajax^  with  towboat  Viien  as 
tender,  <lre(ige  PharniXy  with  towboat  Fury  as  tender,  ana  dredge  Vulcan,  with  to*- 
Ixiat  Succcf^n  as  tender,  were  put  at  work  in  removing  deposits  from  the  canal  bottom. 
AlKMit  April  20,  double  crews  were  put  on  dredges  Ajax  and  Ph(2nix  and  their  tow- 
boat  h,  an<l,  from  that  time  to  .June  3C),  1892,  these  dredges  and  boats  were  run  night 
anil  day.  The  fact,  <lovelo])ed  on  previous  occasions,  that  the  night  work  rarfly 
failed  to  excec<l  that  tlone  during  the  day,  was  again  verified,  thus  more  than  doub* 
ling  the  output  of  the  drrdgea  with  much  less  than  double  the  ex]>euditure. 

Tlie  U\m  averaged  5  niile^,  the  high  water  prevailing  during  most  of  the  time  al- 
lowing the  dumping  of  nintcrial  just  outside  of  the  Guard  Lock  and  below  theKfo* 
kuk  aud  Hamilton  Hridge.  At  the  latter  point,  about  10,000  cubic  yards  were  dumped 
at  the  rcfpiest  of  the  city  authorities  of  Keokuk,  for  filling  the  levee,  which  v** 
very  low  at  that  point.  Outside  of  the  Guard  Lock,  the  mud  deposited  foniis  a  val- 
uahle  reint'or<>enient  to  the  enihiinkment  at  places  which  showed  weakness  during  the 
hiKh  water  onss8. 

Materials  dredged  and  removed: 

April,  1892 cubic  yards..  26,380.77 

May,  1892 do....  50,439.48 

June.  1892 do....  66,798.00 

Totiil 149,6l8r23 

Taking  into  consideration  atlditional  expenses  of  more  than  $2,000  for  needed  repair* 
to  boats  and  machinery,  and  for  a  heavy  outlay  for  rope  and  other  various  sui>pli««» 
the  dredging  luis  been  dime  at  an  average  cost  per  cubic  yard,  exclusive  of  general 
superintendence  and  office  expenses  and  charges  for  use  and  deterioration  of  plant. 
of  14.68  cents.  Previous  contracts  have  been  awarded  at  prices  per  cubic  vardof 
29f  cents  and  33^  cents,  ho  that  the  comparison  with  the  present  year's  cost  la  most 
favorable  to  the  Government  plant. 

Operating  dry  dock  at  Dee  Moinett  Rapids  CaiMl, — ^The  dr>'  dock  has  been  in  constant 
use  during  the  past  year,  Nine  private  boats  were  docked  and  repaired,  and  leaser 
repairs,  such  as  req^uired  only  a  few  hours'  work,  were  mada* 
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The  dry  dock  will  be  of  oonstantly  inoreasing  use  to  boats  of  private  individuals 
r  repairs  of  an  accidental  character:  that  la,  snoh  as  are  caused  by  gronnding  on 
6  rapida  or  breakagea  requiring  dockages  for  a  few  hours  only. 
The  present  regulations  require  private  boats  to  bring  all  tools  and  material  for 
Mdrs  with  them,  and  this  provision  greatly  militates  against  the  more  extended 
)of  the  dock  by  snch  boats  as  would  naturally  seek  it  when  in  extremity.  It 
(Old  be  yery  much  better  and  would  make  the  dock  of  much  more  use  to  the  ^en- 
il  public  could  the  authorities  in  charge  of  the  dock  be  empowered  to  furnish 
iti  desiring  to  ms^e  use  of  its  facilities  such  material  on  hand  as  would  be  requiriMl 
'  minor  repairs,  the  cost  of  same  to  be  charged  to  the  boat  and  the  articles  used  to 
replaced  with  the  fiuids  thus  received. 

!l  storage  shed  for  lumber  and  for  the  shelter  of  workmen  during  inclement  weather 
greatly  needed.  I  repeat  my  estimate  of  $2,500  for  a  suitable  structure,  not  less 
in  70  feet  long  by  26  feet  wide. 

[he  dry  dock  and  the  boom  at  the  Lower  Lock  being  added  to  the  equipments  of 
B  canal  have  added  a  considerable  amount  to  the  sum  required  for  the  annual  main- 
tance  of  the  canal.  The  boom  requires  the  employment  of  one  extra  man  at  the 
twer  Lock  and  the  dry  dock  requires  the  employment  of  a  dock  master  and  master 
rpenter,  who  should  not  receive  less  than  $100  per  month.  In  my  last  annual  ro- 
ll I  made  an  estimate  of  the  additional  sum  required  for  dry  dock  and  boom  at 
iwer  Lock,  and  it  is  here  repeated : 

look-master  and  car}>enter,  twelve  months,  at  $100  per  month $1, 200 

iratchman,  twelve  months,  at  $45  per  month 540 

fpplies 200 

iflcellaneous  repairs  to  buildings  and  grounds 300 

Total 2,240 

Amimm  of  ik/^  canaX, — ^Low  water  during  the  first  half  of  the  fiscal  year  caused  all 
kfBc  to  pass  through  the  canal.  During  most  of  the  latter  half  of  the  fiscal  year 
e  water  was  so  high  that  hardly  any  boats  came  through  the  canal. 

Very  respectfully,  your  obedient  servant,  • 

M.  Meigs, 
XSniieA  States  Civil  Engineer, 
iiig.  A.  Mackenzie, 

Corps  of  Engineers,  U,  S,  A. 


YS. 

IMPROVEMENT  OP  MISSISSIPPI  RIVER  BETWEEN  MINNEAPOLIS  AND 

DES  MOINES  RAPIDS. 

dnder  this  head  of  appropriation  are  carried  on  works  for  the  per- 
aient  improvement  of  through  navigation.  These  works,  which  have 
m  fUly  described  in  previous  reporte,  consist  in  constructions  of  rock, 
ish,  piles,  and  gravel,  which  close  side  chutes  and  reduce  the  low- 
kter  diannel  to  a  proper  width,  and  in  the  protection  of  caving  banks, 
itween  Minneapolis  and  St.  Paul,  in  addition  to  works  of  construe- 
n,  bowlders  are  removed  and  channels  are  dredged  through  gravel 
rs;  at  Eock  Island  Eapids,  guide  piers,  to  aid  in  the  navigation  of 
3  rapids  at  night  during  fa^vorable  stages  and  in  calm  weather,  and 
Dg  and  closing  dams,  to  increase  the  depth  of  water  at  some  of  the 
ains,  are  built,  and  rock  ledges  within  the  proposed  channel  limits 
5  removed  by  drilling,  blasting,  and  dredging.  The  appropriation 
10  provides  for  a  certain  amount  of  dredging  and  other  temporary 
ffk  for  the  more  rapid  and  immediate  removal  of  obstructions  to 
vigation. 

A.t  the  commencement  of  the  fiscal  year  there  was  available  the  sum 
$360)308.35,  and  work  was  carried  on  vigorously  during  1891 ;  but, 
ing  to  the  high  stage  of  water  prevailing,  little  work  was  done  in 
^  to  Jane  30,  except  a  limited  amount  of  dredging  between  Minne- 
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apoliA  and  St.  Paol.  A  commencement  was  made  on  the  contract  work 
betw(*on  Bellevne  and  Savanna  in  May,  1892,  but  operatiouB  were  soon 
suspended  on  account  of  bij^h  water. 

Under  approved  projects  work  of  dam  construction,  shore  protection, 
and  removal  of  rocks  and  bowlders  has  been  cairied  on  during  the  past 
year  by  day's  labor  and  Government  plant  between  Minneapolis  and 
St.  Taul,  between  St.  Paul  and  Prescott,  between  Prescott  and  Lake 
IVpin.  between  Minneiska  and  Lacrosse,  in  vicinity  of  Lacrosse, 
CnM)kcd  Slough,  and  Clinton,  at  Kock  Island  Kapids,  at  Montrose 
H  ar I M>r,  «nd  between  Keithsburg  and  Monti*ose.  By  informal  agree- 
ment work  with  private  plant  lias  been  carried  out  between  Minne 
ai»olis  and  St.  Paul, bet wc^en  St.  Paul  and  Prescott,  iuCassviUe  Slough, 
and  at  Port  Byron  Harbor.  Under  formal  contract  work  was  done 
Ix^tweiMi  Koads  and  Minneiska,  at  Prairie  duChien,  and  between  BcJle- 
vue  and  Savanna. 

Surveys  and  examinations  were  made  between  Minneapolis  and  St 
Paul,  betwe<»n  Presrott  and  Redwing,  below  Dubuque,  and  between 
Belloviie  and  Savanna. 

Tlu*  l)uoys  and  ranges  on  the  Kock  Island  Bapids  were  maintained. 

Extensive  repairs  have  been  made  to  the  plant  belonging  to  this  ap- 
propriation, and  20  new  barges  and  1  quarter  boat  wei'e  added  duiing 
the  S(»ason. 

Tin*  <h»tails  of  all  the  above-mentioned  work  are  fally  given  in  the 
ai)p<'nded  report  of  Assistant  Engineer  0.  W.  Durham,  which  includes 
full  extracts  from  the  rejwats  of  Superintendents  J.  D.  DuShano.  W. 
A.  Thompson,  and  J.  C.  McElherne,  and  the  report  of  M.  Meigs,  United 
States  civil  engineer,  covering  that  of  Superintendent  8.  Edwards. 

Tlie  riv(»r  and  harbor  act  of  September  19,  1890,  under  appropriation 
for  **  improving  the  Mississi])pi  ii-om  the  landing  on  the  west  bank 
below  the  Wasiiington  Avenue  Bridge,  Minneapolis,  to  the  Des  Moines 
Bapids:  Continuing  imi>rovenient,  S600,0(K),"  provided  for  specified 
work  at  special  loealities  by  definite  allotments  from  this  geiioral 
a])propriation  for  the  imi>rovement  of  through  navigation.  These 
sp<Miiil  allotments  are  for  work  at  the  following  localities:  (1)  Betwi'en 
Chicago,  St.  Taul,  Minneapolis  and  Omaha  Kailroad  Bridge  and  Wash- 
ingt4)n  Avenue  Bridge  (St.  Paul  to  Minneapolis),  $50,0<K);  (2)  Kast 
Channel,  Prairie  du  (liien,  8:iO,(MM);  (.i)  Port  Byron,  111.,  $.VMH>;  (4) 
Burlington,  Iowa,  >«r),0()0;  (5)  Montros<»,  Iowa,  i?l-*,00i).  The  ])art  ot 
the  act  reserving  tiie  a))ove-named  allotments  is  given  in  the  followinU 
extract  from  the  paragraph  of  the  act  which  refers  to  this  general  ap- 
jnopriation: 

Of  which  .sum  Ihiity  IhoiisaTul  doUarR,  or  so  much  thereof  as  may  l>e  nocesflarti 
shall  hv  i*xin'inU'(l  l>y  tli*-"  ni^iin'ors  in  rliargo  in  removing  the  sund  bars  and  other 
ohstrnt'iion.s  to  niivit;;ition  in  thr  KaHt  Channel  of  the  MiHsissippi  Kiver  bpposi^* 
th».'  prairi*-.  <m  which  tlio  city  of  Prairii^  dii  (-hion,  in  the  State  of  Wisconsin,  islo* 
catcd,  tli«*  same  l>cin;;  ])ct\vccn  Minnca])o1iH  and  Des  Moines  Kapids;  of  which  MiiD 
alsolifty  th()UKan<l<loIlars  sli:illl>eoxi)iMi<h*dl)ctween  the  Chicago,  Siunt  Paul, Minne- 
apolis and  ( )mMha  Kailroad  IJriilgo  at  Saint  Paul,  and  the  Washington  Avenue  Hriilgo, 
Minnca]ndis,   in  dnMl«iing,  n-moval  of  gravel,  Ixiwlders.  and  broken  rock,  and  the 
c<mstruction  of  dams  and  revetments;  ami  in  the  discretion  of  the  Secretary  of  War, 
the  Slim  of  tiv»'  thonsand  dollars,  or  so  much  thereof  as  may  be  necessary,  shall  be 
expen<led  in  lenmving  the  bar  in  the  river  at  Port  Byron,  fn  the  State  of  Illinois; 
tive  thousand  dollars  at  Burlington,  Iowa;  and  two  thousand  dollars  at  Montrose, 
Iow;i. 

Th('  act  of  C<ni^rrss  of  Auf^ist  11, 1888,  provided  in  a  general  way 
for  work  of  improvement  between  Minneapolis  and  St.  Paul;  bnt  the 
act  of  Sept4'mber  UK  I-SIH),  allotted  a  sp<MMtic  amount  ($5(),<)(H))  for  car- 
ryiug  on  spuciiied  work  on  this  section  of  the  river.    In  accordance  with 
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he  pTOviaions  of  the  river  and  harbor  a(*t  of  September  19,  ISOO,  a 
>Telimi]iary  project  fov  the  commeu<»euient  of  the  work  of  removiuj^ 
K)w]ders  was  presented  September  30,  1890,  and  approved  October  14, 
.890,  this  project  being  intended  to  cover  the  small  amount  of  work 
hut  conld  be  done  .during  remainiler  of  the  season  of  1890,  and  a  com- 
pete project  was  presented  February  23, 1891,  and  approved  Febniary 
88, 1891.  The  latter  project  proposed  a  continuation  of  the  work  of  re- 
noving  bowlders,  the  construction  of  dams  and  revetments,  and  the 
Iredging  of  gravel  bars;  and  considerable  work  under  this  project,  in 
the  removal  of  bowlders,  the  construction  of  bank  revetment,  and  the 
Iredging  of  gi'avel  bars,  was  cari'ied  on  during  season  of  1891.  In  1892, 
owing  to  the  very  high  stage  of  water  prevailing  during  the  spring  and 
early  summer,  no  work,  beyond  resuming  the  work  of  dredging  gravel 
bars,  repairing  the  plant  pertaining  to  the  work,  and  preparing  to  re- 
imme  ojierations  when  the  stage  of  water  permits,  has  been  done.  As 
stated  in  former  reports  and  projects,  I  am  of  the  o]>inion  that,  while 
the  lower  xK)rtion  of  the  stretch  of  river  here  considered  may  be  made 
as  favorable  for  navigation  as  the  river  below  St.  Paul  by  the  work 
proiK>sed,  the  upper  portion  or  rapids  can  only  be  radically  improved 
by  the  construction  of  locks  and  dams. 

In  accordance  with  provisions  of  river  and  harbor  act  of  September 
19, 1890,  a  project  for  carrying  on  work  in  vicinity  of  Prairie  du  Chieu 
was  presented  December  31, 1890,  and  .ipproved  fJanuary  8, 1891.  This 
project  contemplated  the  construction  of  certain  dams  under  formal 
contract,  after  due  advertising,  and,  in  accordance  with  project,  this 
work  was  performed  in  1891,  under  contract  with  Patterson  Brothers, 
of  Keokuk,  Iowa. 

The  river  and  harbor  act  of  September  19, 1890,  provided  for  dredg- 
ing in  the  harbors  of  Port  Byron,  Burlington,  and  Montixise.  A  pro- 
ject for  this  dredging  work  was  i)resented  September  30,  1890,  and  ap- 
proved October  14,  1890.  Under  this  project  a  portion  of  the  work  de- 
sired at  Burlington  was  carried  out  during  the  fall  of  1890  by  the  use 
<tf  Government  dredge.  An  additional  project  for  dredging  at  Port 
Byron  and  Montrose  harbors  was  i)resented  F<*bruary  23, 1891,  and  ap- 
proved February  27,  1891,  and  a  modification  of  the  part  of  additional 
project  that  referred  to  work  at  Port  Byron  was  submitted  »June  15 
^d  approved  June  20,1891.  Under  the  additi<mal  proje<*t  and  its 
^'K)dification  dredging  in  the  harbors  of  Montrose  and  Port  Byron  was 
^mpleted  in  1891,  the  work  at  the  former  pla<;e  being  performed  by  use 
?f  a  Government  dredge  and  hired  hibor  and  at  the  latter  place  under 
^formal  agreement  with  A.  J.  Whitney,  of  Kock  Island,  111.  Those 
'^orks  have  been  carried  out,  not  because  the  harbors  were  in  any 
^orse  condition  than  at  other  and  possibly  more  important  points,  but 
for  the  reason  that  special  allotments  were  provided  for  the  work. 

According  to  the  terms  of  the  river  and  harbor  act  of  September  19, 
1*H),  any  balances  of  the  allotments  of  «30,000  for  East  Channel.  Prai- 
ne  du  Chien,  $5,000  for  Port  Byron  Uarbor,  $5,000  for  Burlington 
Harbor,  and  $2,000  for  Montrose  Harbor  that  remained  unexpeiidi'd 
*ft«r  the  completion  of  the  work  contemplated  by  the  act  to  he-  \h'v- 
foriiiM  under  said  allotments  may  be  api)lied  to  the  geiuTal  improve- 
nient  of  through  navigation.  ITiider  these  allotments  there  have  been 
expended  on  the  work  spedfled  in  the  act:  East  Channel,  Prairir  <lu 
Chien,  $28,430.47;  Port  Byron  Harbor,  $5,000;  Burlington  Harl)or, 
11,905,62;  and  Montrose  Harbor,  $1,278.93.  A  request  was  made, 
under  date  of  January  8,  1892,  for  authority  t-o  transfer  to  allotment 
for  general  improvement  of  through  navigation  trom  allotment  for  East 
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roads  at  river  rates,  as  a  result  of  the  river  competition,  no  figmwcsa 
be  niven;  but  such  amount  is  known  to  be  very  large  during  the  mb- 
sou  when  navigation  of  tlie  river  is  practicable. 

During  the  pu.'st  year  the  works  heretofore  constructed  by  tlie  Gov- 
ernment liiive  continued  to  straiKhtcu  and  deepen  the  low  wattr  chan- 
nel of  tliii  river  and  to  materially  benefit  tlie  interests  of  eommerwani 
jiaviniitinii,  Thiit  such  benefit  should  contiuueand  increase,  it  is  nc<^ 
sary  tb;it  the  work  oi'  imi>rovemeut  be  continued  until  the  whole  riva 
is  |iut  under  sucli  cmitrol  that  the  possibility  of  new  obstructions  »p- 
peiiriutr  i--^  'loin'  away  witli. 
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]  III- i(ii|i)ii\rijniii  ui  nil'  I  ])|)i'r  Mis8is.si])pi  Kiver  is  a  work  which 
c;iii  bt.-.  hest  ,;tiri.il  uii  .so  ;;raiiiially  as  to  give  the  river  itself  full  of- 
jKirtiuiily  to  assist  in  tlic  fnnnation  of  proper  channels,  and,  if  carried 
to  its  liillest  limits,  tlie  w  ork  must  extend  over  many  years.  It  does 
not  now  u]i|it'iir  desirable,  or  even  practicable,  to  prepare  detailed  plws 
for  the  wliole  river  so  lnuf;  in  advance  of  the  lime  when  it  may  be  possiWn 
or  ncc'ssary  to  cany  out  some  of  the  work.  The  existing  project  for  tlii* 
milk  may  tlierclore  be  aai<i  to  be  one  of  general  methods  and  the  eJ^ 
cutioii  nf  detailed  jilans  for  special  liK'alities.  Under  the  conditioiii* 
named  no  detailed  estimates  of  cost  of  completing  the  entire  work  can 
well  be  now  made.  Projects  for  the  expenditure  of  each  appropria- 
tion, in  accordance  with  approved  plans  and  methods,  are  presented  in 
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ea  of  a  general  project  for  tiie  completion  of  work.  It  lia^  been  the 
ostom  in  carrying  ont  work  on  tiie  Upper  Mississippi  to  select,  when 
tiids  are  available^  snch  localities  for  improyement  as  may  be  at  the 
jne  most  detrimental  to  navigation.  £adi  and  every  locality  thus 
uproved  has  a  beneficial  result  on  the  navigation  of  the  whole  river, 
nd,  as  the  ahoalest  bars  have  been  improved  from  year  to  year,  the 
uling  navigable  depth  has  been  considerably  increased.  By  this 
iethod  the  good  effects  of  work  are  spread  over  the  entire  stretch  of 
iver,  and  the  improvement  of  the  river,  considered  as  a  whole,  is  made 
regressive,  the  exx>enditare  of  each  successive  appropriation  resulting 
1  forther  and  immediate  benefit  to  the  interests  of  continuous  na\iga- 
ion. 

Summary  of  eacpendiUiret  far  calendar  year  ending  December  SI,  189U 

meral  improvement : 

St.PaiiitoPre«Jott $22,860.93 

Preecott  to  Lake  Pepin S,  597. 32 

Reads  to  Minneiska 64,337.80 

Minn^ka  to  Lacrosse 46,687.68 

Vicinity  of  Lacrosse  and  Crooked  Sloagh 3, 525. 86 

CassYille  Slongh 5,034.33 

BeUeTne  to  Savanna 22. 44 

Vicinity  of  Clinton 4,357.20 

Rock  Island  Rapids 36,237.32 

Keithsbnrg  to  Montrose 40, 643. 29 

Buoys  on  Kock  Island  Rapids 397. 93 

Parchase,  construction,  repair,  and  care  of  plant 31, 014. 39 

Surveys  and  gauges 1,910.36 

$265, 626. 85 
ecial  improvements: 

Minneapolis  to  St.Paul •24,689.04 

East  Channel, Prairie  du  ChuMi 128,430.47 

Harbor  at  Port  Byron 5,000.00 

Harbor  at  Montrose 1, 278. 93 

59, 398. 44 

Total..... 325,025.29 


Qmeral  Btatemeni  of  receipts  and  expenditures, 

pended  by  vouchers  from  the  commencement  of  improvement  to  July 
1892: 

'  St.  Paul  to  Des  Moines  Rapids $1,562,496.55 

Minneapolis  to  Des  Moines  Rapids * 9(^5,181.42 

Harbor  at  Lake  City  (St.  Paul  to  Des  Moines  Rapids) 13, 372. 15 

Practical  test  of  Adams  Flume  (St.  Paul  to  Des  Moines  Rapids) ...        1 22, 176. 83 

Total 2,503,226.95 

duct  amount  received  from  sales  of  fuel $946. 68 

duct  amount  received  by  transfer  settlement  with  Quar- 
ermaster's  Departmemt,  accoun  t  of  sale  of  fuel  to  officers . .  156. 29 

duct  amount  received  from  sale  of  rock 1, 078.  (X> 

2, 181. 02 

Net  cost  of  improvement 2, 561,045.  IKi 

Includes  $1,334.02  liabilities  outHtanding  December  31, 1891. 

Includes  $450  liabilities  outstandiue  December  31, 1891. 

In  addition  to  this  amount  Mr.  Adams  expended  $8,000,  appropriated  by  act  of 

gust  2, 1882,  as  a  separate  item. 


rf  4)^  TSSi  cHtB^  w  EiteniEEaB^  u  8.  uaS. 


Total  appropriated 3,Wt,W 

Abitraot  0/  ap^opriatiiHM. 
St.  Paul  to  DeB  Moines  Hapiile:  ' 

By  act  approved — 

June  18, 1878 - SMI 

MatoliS,  1879 UK 

JunsM,  1880 W 

March  3, 1881 -  » 

By  act  paaned  AugTut  2,  1882 9 

By  act  approver! — 

July  5, 1884  (goueral  imiirov«m«iiI) Xf 

July  B,  18W  (npiiliBd  toliarboratLakeCltv) 1 

August  6,1886 tt 

Hinneupolii  to  Des  HoiueB  Ropida : 

By  act  of  August  11, 1886 BO 

By  aot  of  September  19, 1890 '. 50 

Total !;68 


Uinniwi 


i£ii; 


ilMataf  Adamailun 


Money  utaiemeiit. 


July  1.  ISS>I,  lialance  iinexin'i 
(ri'UiTi'iil  iLiiinuvemeDt . . . 
I.ake  t'ily  Harbor 


Lake  City  Harbor.. 


■TLlB  biilanr^  iitrtaine  to  Lake  Citv  Harbor 
tTwu  hujidri'.!  im.l  li.rt.v-eislil   ilnllnTB  and 

iiu|i!iyiiii'ut3  "  ^t,  I'Hul  to  i>f*  Moiuee  KapidH 

Ltoliu  to  Dus  Moiues  Kapids." 


i   ,■_ 
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MINNEAPOLIS  TO  DE8  MOINES  RAPIDS. 

Money  statement. 

^uly  1, 1891,  balance  unexpended : 

General  improyement $830,820.18 

Between  Ciiicago,  St.  Paul,  Minneapolis  and  Omaha 

Railroad  Bridge  and  Washington  Avenue  Bridge 47, 687. 75 

Burlington,  Iowa : 3,094.38 

Montrose,  Iowa 721. 07 

East  Channel,  Prairie  du  Chien 23,382.46 

Port  Byron,  111 3,639.14 

$409,344.98 

fane  30, 1892,  amoant  expended  during  fiscal  year: 

Greneral  improvement 221, 352. 44 

Between  Cnicago,  St.  Panl,  Minneapolis  and  Omaha 

Railroad  Bridge  and  Washington  Avenue  Bridge 27, 714. 25 

Bftrlington,  Iowa 0.00 

Montrose,  Iowa 0. 00 

EaetChanneL  Prairie  du  Chien 21,812.93 

Port  Byron,  111 3,639.14 


274, 518. 76 


aly  1, 1892,  balance  unexpended: 

General  improvement *111, 758.34 

^  Between  Chicago,  St.  Paul,  Minneapolis  and  Omaha 

Railroad  Bridge  and  Washington  Avenue  Bridge 19, 973. 50 

Burlington,  Iowa 3,094.38 

aly  1, 1892,  outstanding  liabilities,  general  improvement..         1 302. 72 
aly  1, 1892,  amount  covered  by  uncompleted  contracts: 
General  improvement 14,956.76 

nly  1, 1892.  balance  available :  t 

General  improvement 96,498.86 

Between  Cnicago,  St.  Paul,  Minneapolis  and  Omaha  Rail- 
road Bridge  ana  Washington  Avenue  Bridge 19, 973. 50 


134, 826. 22 


15, 259. 48 


ag< 
1,1 


Burlington,  Iowa 3,094.38 


119, 566. 74 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1894$ r 866,666.67 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  mr.  c.  w.  durham,  assistant  engineer. 

United  States  Engineer  Office, 

Book  Island,  III,,  Maroh  14, 1892. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  im- 
provement of  the  Mississippi  River  in  the  division  under  my  charge,  extending  from 
iinneapolis,  Minn.,  to  the  vicinity  of  Keithsburg,  111.,  for  the  calendar  year  ending 
)ecember  31, 1891 : 

MINNEAPOLIS  TO  ST.  PAUI^ 

This  work  was  carried  on  during  the  season  with  a  special  allotment  of  $50,000  in 
ct  of  September  19, 1890,  and  under  project  approved  February  28,  1891. 

The  work  projected  consists  in  protecting  caving  banks,  building  dams  of  brush, 
ock,  and  gravel,  dredging  gravel  bars,  and  removing  rocks  and  bowlders  from 
hannel. 

*  This  allotment  has  been  Increased  by  the  authorized  transfer  of  $721.07  and 
1,569.53,  balances  available  January  13,  1892,  of  allotments  for  Montrose,  Iowa,  and 
Cast  Channel,  Prairie  du  Chien,  respectively,  the  total  amount  transferred  being 
^2,290.60. 

t  Of  this  amount  $248.40  are  nonpayments  transferred  firom  appropriation  *'  St. 
^aul  to  Des  Moines  Rapids,''  $54.32  are  retained  percentage. 

t  An  appropriation  of  $600,000  for  improving  Mississippi  Klver  between  Minneapolis 
^nd  month  of  Missouri  River  was  made  by  the  river  and  harbor  act  approved  July 
3,1892. 

§  For  continuing  work  between  Minneapolis  and  mouth  of  Missouri  River. 


this  work,  it  Is  propoBed  to  remove  bowlders  and  roclu  from  Uie  li 
■uoh  dredging  of  gravel  ban  aa  will  proTldeau  open  rlvei  ohanne 
temoval  or  diedging  ia  neceosarv,  it  is  propoaed  to  m«u«  •  duiun 
ftnd  3  feet  deep  at  Tow  water  of  lS6i.    Thu  vlll  ptoride,  »t  ordliii 

stageH,  B,  navigable  depth  of  1  feet  or  more.  It  Is  not  expected,  koli 
width  and  de])th  of  chitDuel  can  bo  fully  accompliahed  with  tiie  prec 
tion;  conaeiguently  operations  have  been  limited  to  the  removiil  ol 
rocks  projecting  above  graile,  or  above  the  natmal  bottom  of  the  r 
bottom  WM  above  K^^le,  to  dredging  chaimeU  100  feet  wide  throng 
and  to  protecting  only  auchbimhs  aa  are  atpteaent  most  needing  it. 

"  Bemoving  bmcldera. — Operattona  were  reanmed  June  18,  1891.  Tlu 
launch  Emils  was  used  for  towinK-  SererkI  of  the  omaUer  barn 
transformed  into  derrick  bargi-a  and  provided  with  l&rge  and  ■moU  g 
for  raisins  rocks  from  the  river  bed,  the  l^ger  hoolu  Doing  naed  Inf 
the  derricks  and  the  smaller  being  hand  hooka.  Bmall  boats  wen  1 
DonnecCioQ  with  the  derriak  barges  to  fiM:ilitate  thehandling  of  hooki 
to  place  the  rocks  when  first  lifted  from  tiie^ver.'  At  Uie  oegiiiDia 
but  one  derrick  bari^e  was  iiaeil;  two  others  were  added  dnnngtli 
derricks,  grappling- hooks,  and  small  boats  were  bnilttm  the-maksHi 
No.  3i,  titled  with  a  atoom  drill,  woa  brought  from  the  Dtm  llcrfnM  Ki 
used,  after  .lulv  8,  1891,  in  connection  with  bUstJng  bowldcn  an 
Much  hand  drilling  was  also  done  in  places  which  the  drill  host  M 
Dynamite,  oontainmg  10  per  cent  of  nitroglycerin,  was  oaed  aa  an  ( 
charges  were  fired  by  a  blasting  battery. 

"  The  work  of  rock  removal  progressed  npstream  ttoia  the  Short '. 
which  point  the  river  became  seriously  obstructive.  The  lower  limit  ■ 
is,  however,  about  one- half  mite  farther  down  river,  namely,  at  the  U 
Bridge,  and  much  work  was  performed  between  theaa  bridges  dnring 
of  the  season.  Below  the  Maishall  Avenue  Bridge  only  a  few  IsoIateS 
found,  which  were  broken  up  and  removed  while  uefleet  was  paasingni 
rocka  removed  from  the  channel  were  deposited  ont  of  tlio  wajrutlM 
or  in  the  slongh  back  of  Meeker  Island.  From  a  point  l,fnu  net  b 
Liue  BtidKe  to  a  point  380  feet  above  the  Franklin  Avenne  Bridge,  i 
than  a  mile,  the  river  was  thoronKhly  swept  within  tiie  channel  umli 
were  removed,  excepting  the  small  rocks  forming  the  natural  bottoi 
which  in  some  coses  was  above  grade.  For  an  additional  distance  ol 
this  upper  point,  and  from  the  lower  point  to  the  Manhall  Avrani 
3,800  fiiet,  all  large  rucks  were  removed.  In  the  viomity  of  the  Fl 
Bridire.  aboiitone-Chirdof  thetotnl  leiiirtb  iif  the  rH,niita  has  bean  rlu 
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Ibnhall  Avenue  Bridge,  on  the  rapids  above  the  Franklin  Avenue  Bridge,  .and 
>etw(>eu  the  head  of  the  rapids  and  tne  steamboat  landing,  below  the  Washiugton 
Ireniie  Bridge.  Channels  should  be  dredged  through  the  gravel  bars  at  the  head 
ind  middle  of  Pike  Island.  In  this  connection,  it  may  I>e  stated  that  it  is  not 
bhuught  an  open-river  channel  over  the  rapids  will  be  sufficient  for  the  safe  and 
SMy  passage  of  the  larger  classes  of  steamboats;  but,  until  a  syHtem  of  improve- 
B«nt  by  lock  and  dam  is  completed,  thin  stretch  of  river  will  ]>e  put  to  little  ooni- 
mercial  use,  except  for  running  logs  to  the  boom  works  below  I'ikt^  Island.  Should 
looks  and  dams  be  built,  much  of  the  work  at  the  heiul  of  and  above  the  rapids, 
preriously  mentioned  as  work  that  should  be  done  during  1892,  would  form  part  of 
the  permanent  improvement  by  this  system. 

"It  will  be  necessary  to  provide  a  new  hull  for  drill  boat  No.  34  before  resuming 
Dperations.  Also,  several  small  barges,  about  12  feet  wide  and  4.^)  feet  long,  will  ]>o 
needed  for  use  in  connection  with  the  derrick  barges,  as  the  barges  (size  IH  Jeet  by 
^feet)  used  during  the  past  season  are  too  largo  for  convenient  handling  in  the 
Jwift  water  of  the  rapids. 

^'Banlcreretment. — The  towboat  Fury  and  plant  were  transferred  on  August  22  from 
^ork  b<*tiwc*en  St.  Paul  and  Prescott  for  the  construction  of  bank  revetment  in  the 
ricinity  of  Pike  Island.  On  August  24  the  protection  of  the  left  bank  above  the 
worn  works  was  begim.  This  is  a  high,  sandy  bank,  rapidly  cutting  away.  This 
MUik  for  a  dist4inre  of  2,720  feet^and  a  width  of  36  feet,  was  protected  with  a  cover- 
^g  of  rock  and  brush  of  the  usual  construction.  The  right  bank  opposite  the  boom 
forks  was  protectetl  with  a  similar  revetment  3,200  feet  long  and  40  feet  wide.  The 
ank  of  the  island  opposite  the  mouth  of  Minnehaha  Creek  was  prot4»et^d  with  a 
ravel  revetment  800  feet  long  and  about  25  feet  wide.  This  revetment  was  made 
hile  the  dredging  of  the  gravel  bar  at  Minnehaha  was  in  progress,  a  part  of  the 
"edged  material  being  used  in  the  n^vetment.  Of  1,946  cubic  yards  used,  250  cubic 
irds  were  cast  on  the  bank  by  the  dredge,  540  cubic  yards  were  dumped  against 
e  bank  from  scows,  and  1,156  cubic  yards  wore  unloaded  by  hand  from  barges. 
le  cost  of  dre<lging  this  gravel  wiw  $441.25,  or 22.67 cents  per  cubic  yard;  the  labor 

unloading  by  hand  cost  $148.16,  or  12.82  cents  per  cubic  yard,  lltiwever,  no 
arge  for  dredging  was  made  against  this  work,  as  the  dredging  was  for  channel 
provement,  and  the  matt^rial  used  in  the  bank  revetment  would  otherwise  have 
en  wasted. 

'  It  was  expected  that  these  revetments  could  be  built  in  four  weeks,  but,  owing 
the  slow  delivery  of  rock,  the  work  was  not  completed  until  October  22.  Under 
B  circumstances,  the  plant  could  l>e  fully  used  but  a  small  part  of  each  day,  and, 
•  this  reason,  the  towboat  Fury  and  fleet  Avere  withdrawn  from  this  work  on  Sep- 
nber  24  for  operations  below  Preseott.  The  launch  BesHe  was  used  for  towing 
ler  the  Fury  left.  The  tow  being  then  downstream  for  loaded  barges  and  the  work- 
Z  force  greatly  reduced,  made  it  possible  for  the  launch  to  attend  to  this  work. 
Dnly  a  slight  covering  of  rock,  owing  to  the  slow  delivery,  was  put  on  the  lower 
iretmont  opposite  the  boom  works,  and  more  should  be  added  within  a  year  or  two. 
There  were  used  in  the  construction  of  bank  revetments  5,376.7  cubic  yards  of 
;*k,  4,917.7  cubic  yards  of  brush,  and  2,124  cubic  yards  ot"  gravel. 
The  materials  were  purchased  in  open  market,  buuled  on  United  States  barges,  at 
B  following  prices:  Rock,  50  c^nts  per  cubic  yard;  brush,  18f  cents,  21.78  <'ent« 
d  23  cents i>or  cubic  yard;  poles,  2^  cents  each. 

Dredging. — As  the  Government  divdgcs  were  fully  occupied  on  other  work,  t  he 
edging  plant  of  Mr.  C.  11.  Appleton,  being  the  only  outfit  available,  was  hired,  at 
e  followmgrates  per  hour :  $8  for  dredging  and  towing  1  mile  or  lesi?,  $X.50  for  <lredg- 
g^and  towing  from  1  to  2^  miles,  $9  for  dredging  and  towing  from  2^  to  5  miles, 
rhe  first  work  undertaken  was  begun  Augusts,  at  (iroveland  Park,  where  the  shoal- 
b  gravel  bar  exist-ed.  A  channel  IKX)  feet  long,  100  feet  wide,  with  a  l^st  dei)th  of 
*eet  at  a  stage  of  1  foot  at  St.  Paul,  was  dredged  through  this  bar.  The  depth  on 
is  bar  at  the  same  stage  before  improvement  was  18  inches.  ■  The  first  cut  was  cast 
to  a  bank  on  the  lower  side  of  the  channel ;  the  balance  of  the  material  excavated, 
nich  consisted  of  shell  rock,  coarse  gravel  and  sand,  was  dumped  back  of  islands 
the  vicinity. 

Above  Minnehaha  a  channel  was  dredged  through  the  gravel  bar.  This  cut  is 
5  feet  long  and  100  feet  wide,  with  gi'ade  3  feet  below  low  wator.  The  material 
IS  mostly  wiist'Od  below  islands  in  the  vicinity. 

At  Minnehaha,  where  a  fairlv  good  channel  existed,  the  dredging  was  confined  to 
epeniug  it  on  the  upper  and  lower  sides  of  the  bar  and  in  widening  the  channel 
oiewhat.  Here  a  channel  was  made  100  feet  wide,  with  grade  3  feet  beh>w  low 
fcter.  The  gravel  composing  this  bar  is  similar  to  that  of  the  bars  above,  but 
laller  in  size.  Part  of  the  material  excavated  was  used  in  making  the  bank  revet- 
^nt  at  this  place,  and  the  balance  was  deposited  in  a  deep  pocket  in  the  vicinity, 
til  a  view  of  correcting  the  channel. 

The  short  bend  above  Fort  Suelling  was  widened  and  straightened  by  dredgin*^ 
»iig  the  right  bank  and  at  the  head  of  the  low  island  opposite.    About  50  feel^ 
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width  was  dredged  off  the  shonlder  of  this  island.  Five  outs  were  made  along  the 
right  bank  and  eight  cuts  along  the  island.  This  bend  was  yeiy  mneh  impTovM  bj 
the  work  done.  To  assist  in  correcting  the  channel  at  this  place  the  material,  which 
couHisted  of  sand  and  mill  refnse,  was  damped  in  deep  water  below  the  point  of  the 
blnft'  a  short  distance  above  the  h«ad  of  the  island. 

At  Pike  Island  dredging  was  begun  through  the  gravel  bar  opposite  the  npper 
end  of  the  revetment  of  the  left  bank;  but,  owing  to  the  lack  of  space  for  domping 
the  dredged  material  operations  were  suspended  oefore  the  completion  of  the  chan- 
nel at  thus  point.  Two  cuts  were  made  through  the  bar,  forming  a  channel  450  feet 
long  and  40  feet  wide. 

In  addition  to  tho  drediciHg  of  channels  through  gravel  bars,  the  dredge  pulled 
one  pile,  which  hud  been  broken  ofif  in  the  channel  nnder  the  Fort  Snelling  Brid^pe, 
and  removed  one  sunken  crib  below  Minnehaha,  and  the  foundations  of  four  criheat 
Groveland  Park. 

Dredging  operations  between  Minneapolis  and  St.  Paul  were  suspended  November 
7,  1891. 

Financial  9taiementn  for  iporka  of  improving  the  MissiaHppi  River  heiw^n  Minneapolit 

and  St.  Paul  during  the  $ea9on  of  ISOl. 

Amount  expended  in  the  field  during  the  calendar  year  (including 
$1,329.77  liabilities  outstanding  December  31,  1891) $23, 853.71 

Add  quota  of  general  Ruperintendence  and  office  expenses  (including  $4.25 
liabilities  outstanding  December  31, 1891) 835.83 

Add  for  use  and  deterioration  of  plant 1,899.13 

Total 26,588.W 

The  following  statements  show  the  cost  of  the  different  classes  of  work  accompliahel 

REMOVING  BOWLDERS. 

Amount  expended  in  the  field  during  the  calendar  year $8^  398.54 

Add  quota  of  general  superintendence  and  office  expei^ses 298.93 

Add  for  use  and  deterioration  of  plant 820.il 

Total 9,507.» 


Bowlrt<»r»  removed solid  cubic  yards      1, 230.3 


Average  cost  per  cubic  yard  for  field  expenses 

Average  <'Oflt  per  cubic  yard  f<>r  general  superintendence  and  office  ex- 
penses   

Average  cost  per  cubic  yard  for  plant .667 

Average  cost  per  cubic  yard  of  bowlders  removed 7.T29 

BANK  REVETMENT. 

Amount  expended  in  the  field  during  the  calendar  year $9, 259. 83 

Deduct  for  labor  of  unloading  gravel  at  Minnehaha 148.16 

Net  cost  of  field  work 9,111.1'' 

Add  quota  of  general  8ii])erintendence  and  office  expense«  324.25 

Add  for  use  and  deterioration  of  plant 1, 079. 1^ 

Total 10,514.5^ 

Material  put  in  works:  ^ 

Rock cubic  yards. .  5, 376.  J^ 

Gravel do IT.^ 

Brush do....  4,917.^ 

Total do....  10,472.2 


Average  cost  per  cubic  yard  on  barges .373 

Average  cost  per  cubic  yard  for  towing  and  putting  in  material .  497 

Average  cost  per  cubic  yard  for  general  superintendence  and  office  ex- 
penses    ,031 

Average  cost  per  cubic  yard  for  plant .  103 

Average  cost  per  cubic  yard  in  place 1.004 


Ci-'- 
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DREDOINO  GRAVEL  BARS. 

mount  paid  contractor $6,027.71 

ednct  expense  of  romoying  piers  and  snags 203. 33 

«t  cost  of  dredging  gravel  bars 5, 824. 38 

dd  cost  of  local  inspection 173. 13 

dd  quota  of  general  8n]>erintendence  and  office  expenses 217. 15 

Total  cost  of  dredging 6,214.66 

[aterial dredged cubic  yards..  30.322 

.verage  cost  per  cubic  yard  dredged .205 

ST.  PAUL  TO  PRESCOTT. 

Ikuu  and  »hare  proteotUma, — Under  a  project  presented  February  23^  1801,  and 
approved  February  28, 1891,  alloting  $40,000  for  improving  the  MiHsiasippi  River 
between  St.  Paul  and  Prescott,  work  was  carried  on  by  day's  labor  and  use  of  Gov- 
iinment  plant,  materials  being  purchased  in  open  market. 

The  United  States  towboat  Fury  and  launch  Bessie  were  used  for  towing  mate- 
rialfl. 

On  July  10, 1891,  the  construction  of  dams  was  begun  at  Nininger  to  complete  and 
MMenre  the  permanent  channel  started  June  1,  1891,  by  the  dredge  Phcmix,  Damn 
K  S&,  36, 37, 38, 39,  and  40  (sh^et  5),  and  Dam  15  (sheet  6)  were  built ;  Dams  7, 26, 27, 30, 
^and  %2  (sheet  5),  and  Dam  4  ^sheet  6)  were  lengthened,  and  Dam  7  (sheet  5)  was  also 
'Vfled.    Dams  34,  35,  36,  and  40  (sheet  5)  are  wing  dams,  extending  from  the  right 


^1  the  other  dams  are  4.5  feet  above  low  water.    This  work  was  completed  July  31. 

The  fleet  was  taken  to  St.  Paul  Park  on  August  1,  on  which  date  work  was  com- 
tQioed  in  this  vicinity.  At  this  time  the  river  here  was  in  a  very  bad  comlition,  the 
'ater  being  at  a  low  stage,  and  spread  over  a  long  reef,  extcudiilg  diagonally  acroRH 
le  river,  through  which  there  were  three  shoal  and  indistinct  channeia.  Dauis  31, 
^  9^f  ^,  and  34  (sheet  3)  were  built,  and  Dam  16  (sheet  3)  was  raised  and  length- 
led.  Dam  31  extends  from  the  foot  of  Island  5 ;  Dams  32,  32^,  and  33  extend  from 
(land  6;  Dam  34  is  built  from  the  lower  end  of  the  bar  extending  from  the  foot  of 
'land  6.  The  left  bank  opposite  Island  6  was  protected  for  a  distance  of  815  feet. 
On  October  22  the  protection  of  the  bank  of  Island  16  was  begun,  work  of  bank 
rvetment  between  Minneapolis  and  St.  Paul  having  been  suspended  and  the  crew 
'aasferred  to  this  place  for  operation  during  the  balance  of  the  season.  The  launoh 
esffitf  did  the  towing  for  this  work.  This  protection  is  of  the  usual  construction  of 
Ksk  and  brush,  and  extends  downstream  Arom  Dam  2  (sheet  5) ;  length,  2,200  feet ; 
idih,  35  feet.  It  should  be  continued  several  hundred  feet  farther  downstream, 
id  a  slight  addition  of  rock  should  be  made  in  places  where  it  was  not  quite  fiu- 
hed.    Owing  to  cold  weather  this  work  was  discontinued  November  16. 

On  November  4,  after  suspension  of  operations  between  Prescott  and  Lake  Pepin, 
le  fleet  was  transferred  to  Hastings,  where  the  protection  of  the  left  bank  of  the 
ver  was.begun  the  same  day.  This  revetment  extends  upstream  from  the  ferry 
aiding,  and  is  1,300  feet  long  and  40  feet  wide.  This  protection  should  be  con- 
fined upstream  several  hundred  feet,  and  more  rock  should  be  added  over  the  entire 
(ngth,  as  but  a  lij^ht  covering  was  put  on  the  bank  owing  to  lack  of  material. 
^ork  was  discontinued  at  Hastings  November  12,  and  the  fleet  and  crow  were  moved 
>  Island  18,  to  assist  in  work  at  that  place.  While  moving  the  fleet  up  river  the 
rew  made  small  repairs  to  the  shore  protection  at  Franklin  Coulee. 

November  13  the  towboat  Fury  with  Barge  No.  6  started  for  the  Des  Moines  Rapids 
anal  for  use  during  1892.  Being  overtaken  by  cold  weather,  they  were  placed  in 
inter  harbor  at  Kimlke's  boat  yard,  at  Rock  Island,  111. 

Operations  for  the  season  were  suspended  November  16,  owing  to  cold  weather, 
bd  the  fleet  was  laid  up  in  winter  harbor  at  Boul anger  Slough. 

Materials  were  purchased  in  open  market  loaded  on  United  States  barges,  the 
rioes,  flxed  by  competition,  being  as  follows :  Rock,  42:^  cents  and  44  cents  per  cubic 
Md;  brush,  18|  cents,  19f  cents,  21|  cents,  23  cents,  and  25  conti*  por  cubic  yard; 
oles,  2^  cents  aud  2f  cents  each. 

Works  of  improvement  should  be  constructed  during  the  season  of  1892  at  the 
)]lowing  places:  A  dam  above  Dam  13  (sheet  2),  dams  below  Dam  28  (sheet  2), 
ams  from  Islands  4  and  5,  dams  in  the  vicinity  of  Grey  Cloud  Landing,  dams  above 
nd  below  Hastings;  the  revetments  opposite  Island  1,  below  Newport,  below  Pine 
lend,  at  head  of  Island  18,  and  opposite  Hastings  should  be  extended;  repairs 
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Bbov«.  Bnd  duns  opposite  Rabinsoua  Roolu. 

Dredging.— The  United  Stutiui  towbost  J.  G.  Parke,  with  droilice  PMawii  lad 
arrived  at  Nininger,  Minn.,  Jiinc  1,  1891,  whew  the  openiog  iif  h  (iBmumeiif 
was  then  beguD.     Owing  to  the  condition   of  the  rijer  at  this  pUlM^.  aud 
not  to  int^mijit  iiitvigation,  it  wm  neoessftry  that  this  new  riiiutnvl  br,  njirocd 

thecoostmotion  of  danis  was  rennraed,  thoy  beioff  designriil  tucroas  tbo  rbulineJ, 

waa  at  this  time  rliwo  to  the  right  banV.     TGroiigh  the  bar  nppoait«  >'iiuneicl 
channel,  100  feet  wide  and  1.600  feet  long,  was  dredged.     Thin  work  w«*  rompleW 


dredging  plant  lay  at  HastiogR  while  building  a  nisw  dipper  bandle. 

Durine  the  progrei'S  of  dam  conatniction  at  St.  Paul  Park  «  larp 
wa«  set  in  mutton  on  the  bar  by  the  inorea«ad  current,  due  to  eonflning 


Appleton,  then  working  under  agroenient  below   Minneajiblii 
place.    Ou  AuRuat"  -" — '— ' *■ " —  "'  '""■-- 


<if  dam  coDHtniction  at  St.  Paul  Park  a  larp.  tM»dy 

irrent.  due  to  eonflning  It]''  waM to 
narrower  limits,  makiog  a  teninorary  ehoMliti);  in  the  already  ehallu' 
order  to  ke<?p  the  channel  navigable,  it  bucame  necessary  to  employ  a  dt<itl)|*  («■ 
'  IT  daya  to  aaiiet  iu  the  movement  of  this  Mind.     The  drediiiin^  piaul  of  Mr.  C.  IL 

...     .1  ... 1_-_  _  — J .   u.i —   Minneajibli*,  w»8   inovi'd  t«tU< 

...  Dam  25  (shwt  3).  A  ibanmilMD 
l-h  the  bar.  This  cot  ws*  coniplftrf 
0.67;  theratoof  pay  wm  »>'prtlww 

ging  plant  of  Mr.  Appleton  irM  «■ 
ten  St.  Panl  and  Presejttt.  adiuUf] 
leratious  havinK  eeii»ed  brl<in  Minet- 

Of  water,  which  made  il  ] ■'.''.■  '■■ 

loreil  K>  imai^.     Thee™'.-;'-      ■•t 

md  wo*  pnid  n-nm  thn  .^|<| - 

B  nn  Upper   lliseissipiii  i 
small  party,  using  one  ni  ili'- 
Mhiunnpolla  works,  rcm.jvni  17> 
4«  tow  boat  Furji  al»o  pulted  30 


iieing  taken  of  the  i  ; 

apolfs— and  of  tho  >.,   , 
readily  find  the  sunken  ou>ga. 
was  $355.33.  being  at  the  ra'- 
for   "oporat.in^  snag  boat# 
addition  to  the  sii»^  remoi 
bM-ges  with  prappling  honl 
in  tip  i-iuinity  of  Nining 
dnring  the  seaxou  betwee 


fidvetn 
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inancial  ataiements /or  works  of  improriny  AtiMiiaitippi  Jiiver  between  St.  Paul  and  Pren' 

cott  during  the  aeason  of  1891. 

DAMS  AND  KRVKTMRNT8. 

monnt  expended  in  the  field  dnring  the  calendar  year  1891  (from  distri- 

bation  sheets) '. $21,897.46 

dd  coet  of  materials  from  1890 505. 78 

22,  403. 24 

Mnct  for  material  on  hand  at  clone  of  season $393. 28 

^net  for  labor  of  removing  rocks 117. 50  * 

Muct  expense  of  dredging  channels 4, 413. 43 

4, 924. 21 

(ei  cost  of  Held  work 17,479.03 

idd  qnota  of  general  superintendence  and  ofiQce  expenses 769.  29 

kdd  for  use  and  deterioration  of  plant 1, 782. 68 

Total  cost  of  work , 20,031.00 

Uaterial  pnt  in  works : 

Kock cubic  yards. .        9, 466. 0 

Brush do.,..       17,005.8 

Total do....       26,471.8 

ATerage  cost  per  cubic  yard  on  barges $0. 28() 

A?enige  cost  per  cubic  yard  for  towing  and  putting  in  material .  375 

ATerage  cost  per  cubic  yard  for  general  superintendence  and  office  ex- 
penses   .029 

ATersge  cost  iwjr  cubic  yard  for  plant *  .  0<j7 

Average  cost  per  cubic  yard  in  place .  757 

I>teDGIXG  PERMANENT    CHANNEL  AT  NININGER,  MINNESOTA   (GOVERNMENT  PLANT). 

^oont  expended  in  the  field  during  the  calendar  year  1891  (from  distri- 
bution sheets)  '. $3,632.76 

^uct  expense  of  removing  rocks 224. 33 

Net  cost  of  field  work 3,408.43 

Add  nuota  of  general  superintendence  and  office  expenses 159.  Kt 

Add  for  use  and  deterioration  of  plant 1, 551. 85 

Total ;      5,120.12 

Material  dredged : 

Cast cubic  yards..     8,700.0 

Loaded  on  scows,  towed  away,  and  dnini»ed do 30, 435. 0 

Total do ....  39, 13" .  0 

Average  cost  per  cubic  yard  dredged $0. 131 

PRKDGING  TEMPORARY  CHANNEL  AT  ST.  PaUl  PARK,  MINXE:=iOTA  (HIKKD   PLANT). 

imount  paid  contract4>r $760.  67 

Idd  cost  of  local  inspection 20. 00 

Idd  qnota  of  general  8ui>erintendeuce  and  office  expcnseH 34.  34 

Total  cost  of  work 815. 01 

ifaterial  dredged : 

Cast  -. cubic  yards..     1,403.0 

Loaded  on  scows,  towed  away,  aud  dumped do 4,  228.  (i 

Total , do....     .5,631.6 

Irenge  cost  per  cubic  yard  dredged $0,145 

BNO  92 113 


1704      RIi:FOKT  OF  TUK  CHIEF  OF  EMGfNEEBS,  V.  8.  ABHY. 

I'llKSCOTT  TO  I-AKB  nipis. 

DaMn  and  rerflmrHh. — Tliis  ivork  waBcarriiilon  1>.v  iln>  b' Iklmr  and  uscof  Garcm- 
iiiMit  (iluiit,  iiudiT  II  iiniji'i-i,  iircBi'iiIrd  Felininrv  'Si,  1891.  mill  aiiiimved  FebrnarvS. 
IKDl.  allortiiig  tin.itm  tut  iniiiniviug  tlie  MiivtiHHlp))!  River  bttw*.-*!]  Prcscutt  and  tbe 
h*-«<\  »r  Uku  IV|>iii. 

Till-  tiiwlHinl  furs  ""tl  ilc«t  were  trim  Hfi- mil  to  iHlanil  ^1  on  Seiitember  2t,  1S9L 

TJti>  ImtrI  Iflaiiil  21  in  kiiiiwu  ii6  "  Wliurf  luint  BAt,"  fc<)m  tht'fai^T  that  during  tbc 
low  wntrr  »r  ItMil  a  wharf  liuat  was  placed  tliere  for  nan  iu  trnnafiTritif;  the  frriilil 
to  viTy  liglilHlnilt  IiiihIh — dmwiii;;  iilnmt  111  or  14  inubes  wbcn  loiuled — nliichit  V 
oiiuii-  uiTvKiar.v  to  iiw  betwrim  tliiit  |ii>int  niiU  St.  I'aul.  M  mil i-h  above.  Theec li^bl- 
drafl  lioulM  itfti-n  kail  trniible  in  tii-ttiii);  tii  St.  Paul,  i>n  arrount  of  the  low  niter 
diiMiiK  'liiit  yuar.  Whilf  thu  tiwr  diiriii){  the  wasiiii  of  ISai  wan  the  loweat  wo 
Ti-ai'llifl  viliru  lt*til.  and  in  Miniu  yUweH  oven  loner  tbau  in  l^SI,  there  was  du  tim 
iluriiitc  llif  iiait  waoini  (t'xoi'ptiii):  a  fi-w  days,  when  a  ti^roporary  tihoaling,  dot  W 
ilatii  I'liuHti'iii'tioii,  van  made  on  fbo  bar  at  St.  raiil  Pork;  n-hi-n  Ihi^ro  vae  ■  hm 
ili-plli  tbaii  S  fttet.  in  Ibi-  chaniiel  Ix'tivPi-n  SL  Paul  and  Prewott.  Tlii^re.  noa  ■  depth 
(if  :t  tbct  ut  Wbarriii)*!  I{nr,but  the  channel  wan  no  narrow  mid  rtookfd  u  to  Ik 
tronblfiuiini-  lonavijfation.  This  bar  liiia  bct-u  girinR  more  or  Wa  trouble  diniiiE 
till'  jiaat  thni'  ycaTf  and  nan  I'lnuitanlly  (irowlnjt  worse. 

la  tbin  viviiilty  Dbidh  K.  T,  8,  9,  10,  11,  and  12  (sheet  8)  were  coiuttncted.  Dim  t 
px(i-ndi>  tVoiu  tbv  fiHit  of  island  'M;  IiaiiiH  T  and  8  czti'iicl  frnin  tbo  bcatl  and  font. 
Ti-ajHi'tivvly.  uf  Island  '_>1;  Itams  !l,  10,  anil  It  extend  fniiu  the  riRlit  bnnk  bduv 
iHlund  21 :  I>ain  12  in  a  climiii;;  ilaiu.  from  tli-  *" ^- ..• —  .    i  ....... 

('t|ii>rii1i<inH  lit  tills  plac(>  wrre  NnB|ii:ni1oil 
fi>rn>il  for  work  liclwi-i-n  b^t.  Paul  and  I'tim-ii 

Tbo  materials  were  pnci-hasoil  in  uiioii  matket,  at  ]irii-cs  fixed  by  coiiipi'titiMi. 
Tbo  iiNit  iif  materia  1b  jwr  i'iibii<yard,  luailed  on  Uiiiti-tl  Stilt  en  barp-s,  n-iisn^fulliias: 
Itock,  42}  and  44  <'ent»:  bniati,  IKf  cents,  191  <:ents,  2i;  cents,  and  25  rent*;  polw 
2i  iN-nts  and  2|  centM  caub. 

Works  of  improvement  shonid  !«  continnud  dnriuff  the  seuoii  of  1802  at  the  fid- 
lowiii);  |>UM;es:  Kxt«uiiion  of  the  series  of  dumaat  islnud  21;  continuation  of  tbr 
reveltiiunt  tielow  Island  1!);  jirotoi-tion  of  the  rJKht  bank  below  Morju^an  Itar,  below 
Stnrt;ei>n  Slouch,  and  ojipositu  Island  23;  protection  of  tbo  \e(t  bank  alwra  aaJ 
below  KeilwinR.  The  constriiotinn  of  dams  from  tile  left  bank  briuw  Pri'scoll  nuf 
beriinkf  neeossury.  This  place  lias  lii^en  KroiriiiK  more  Ironblesoine  for  several  y«an, 
and  during  I8UI  only  n  veiy  ]>oor  cbiiuiiel  existed,  litis  very  large  bar  should  b> 
I'oiilniltcd  OS  soon  as  practicable. 

Uml-jiKg.—ihi  Aiift'isl  .-.,  18!»1.  the  Initcd  StuteH  Uri-ajre  I'litrmr  ami  outlitwH" 
mo\i><l  Iriim  Ila-itini^,  the  dipjH'r-biiiidle  Is'in;:  linished,  to  Ihu  bar  bclon-  Island 21. 
whi-iiMlie  i-bauEiel  wa»  not  only  shiial,  but  narrow  niid  crooked.  A  temporary  rhu- 
ni'l  was  dredged  near  the  left  liank.  The  inalcriul  from  i  lie  first  cut  wiir  cast  into  i 
bank  near  theHhon-:  all  of  the  other  material  cxcaTated  was  rifinnved  in  ai'iithuA 
ib'piisiled  out  of  till'  way.  Work  waa  completed  AuKust  17,  when  the  ilrcdjiiV 
jil'iiil  started  down  theriviT  for  work  at  various  points.  Thu  chiiiinel  excavated  i> 
!Qi  lection*;  mid  !Hi  I'l'i't  wide,  Thi-o)H-niu);of  this cliaimal  (n^illy  fu''ilitate<I iw'i- 
fTiiliim  iliiHiiK  till'  ri'iimindiT  of  the  sciimiu.  and  also  made  it  piwslbli^tiilMreiiill' 
i-imMi'iK'tion  of  daiii»  in  the  vicinity  of  island  31.  which  work  was  itndcrtakcD  Sf 
tembiT  L'.'i.  This  <lnMl{rin(r  was  rarriiHl  on  under  the  niijiropriatiou  tor  '*  opcntiW 
siiii;;bo»lit  and  dri'ilj,"'  boats  on  I'ppcr  MUsiNnijipi  Kiver." 
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tancial  statement  for  works  of  improving  Mississippi  Eirer  between  Prescott  and  Lake 

Pepin  during  the  season  of  1891, 

DAMS  AND  REVETMENTS. 

nount  expended  in  the  field  during  the  calendar  year  1891  (from  distri- 
bution sheets)  $8,234.98 

1<1  nuot-a  of  general  superintendence  and  otTlce  expcnROH 362. 34 

id  for  use  and  deterioration  of  ]>lant 1, 040. 17 

Total  cost  of  work 9,637.49 

[aterial  put  in  works : 

Rock cubic  varda. .       5, 451. 8 

Brush '.do....      8,631.7 

Total do....     14,083.5 

tverage  cost  per  cubic  yard  on  barges $0. 294 

wverage  cost  per  cubic  yard  for  towing  and  putting  in  material .  294 

.Yerage  cost  per  cubic  yard  for  general  superintendence  and  ofiSce  ex- 
penses    .  025 

^rerage  cost  per  cubic  yard  for  plant .074 

Average  cost  per  cubic  yard  in  place .  687 

SURVEYS  AND  GAUGES. 

Beivooem  JdxnneapoXis  and  Lake  Pepin. — ^A  v^ater  surface  at  a  low  stage  was  taken 
etween  Minneapolis  and  Redwing.  Between  Minneapolis  and  St.  Paul  the  levels 
rere  referred  to  the  bench  marks  established  during  the  survey  of  that  part  of  the 
iver  made  in  1877.  Between  St.  Paul  and  Prescott  the  water  surfaces  were  referred 
0  established  bench  marks,  and  a  continuous  line  of  levels  was  run  from  St.  Paul  to 
Ine  Bend  to  check  former  levels.  From  Prescott  to  Redwing,  duplicate  lines  of 
yvels  were  run,  with  which  the  water  surfaces  were  connected.  Numerous  perma- 
ent  bench  marks  were  established  between  Minneapolis  and  Redwing. 

The  water  ^surfaces  were  taken  August  19,  1891,  between  Prescott  and  Redwing; 
nd  on  October  2, 1891,  between  Minneapolis  and  Prescott. 

The  cost  of  the  work  above  mentioned,  exclusive  of  general  superintendence  and 
flice  expenses,  was  $395.67. 

•  •••»•• 

READS  TO  MIXNEISKA. 

Work  in  this  locality,  consisting  of  the  construction  and  repair  of  brush  and  rock 
ams  and  shore  protections,  was  carried  on  under  contract,  in  accordance  with 
reject  approved  January  6,  1891.  The  amount  of  the  allotment  was  $50,000.  On 
ouipletion  of  his  contract,  the  contractor,  Mr.  Jacob  Kichtman,  was  authorized  to 
ontinue  oi>erations,  under  a  further  allotment  of  $20,000,  at  the  same  prices  as  were 
)nuerly  paid  him.  The  prices  paid  for  material  in  place  were,  for  rock  $1.20  per 
ubic  yard,  and  for  brush  27  cents  per  cubic  yard. 

The  following  extracts  are  made  from  the  report  of  Mr.  W.  A.  Thompson,  superin- 
3ndent  in  locsd  charge : 

*'  Mr.  Richtman  commenced  work  May  16  on  repairing  the  <lains  near  the  mouth  of 
he  Zumbro  River.  For  many  vears  boats  and  rafts  have  experienced  great  trouble 
uring  low  stipes  of  water  in  the  vicinity  of  Beef  8lough,  especially  where  the  Mis- 
iasippi  River  Logging  Company  have  their  boom  for  sheering  logs  into  West  Newton 
;hnte,  and  in  the  vicinilp^  of  Island  No.  34,  or  what  is  known  as  Little  Beef  Slough, 
it  the  latter  place,  for  several  years  prior  to  1889,  the  steamboat  channel  was  across 
he  head  of  and  down  the  east  side  of  the  island^  it  being  a  narrow  and  very  difficult 
hannel  for  boats  and  rafts  to  follow.  In  1889  it  was  ^mnd  possible  for  boats  and 
afts  to  go  on  the  west  side  of  the  island ;  but  in  low  stages  of  water  boats  often 
[rounded,  causing  long  delavs  and  great  expense  to  steamboat  owners.  To  hold  an<l 
mprove  this  new  channel,  >ir.  Richtman  was  instructed  to  build  a  dam  across  Little 
^eef  Slough  and  to  protect  the  west  side  of  Island  No.  34  and  Island  35  from  opposite 
he  foot  of  Island  34  downstream  a  distance  of  3,420  feet.  The  hea<l  of  Island  No. 
t3  was  also  protected. 

"Since  the  completion  of  this  work,  though  the  river  was  as  low  as  in  1864,  no 
Touble  has  been  experienced  by  navigators  in  this  part  of  the  river. 

^'To  improve  the  channel  near  the  boom  aI)ove  WcHt  Newton  Chute,  a  wing  dam 
No.  32,  sheet  14),  from  th«^  right  bank  between  the  oM  wing  dams  12  and  13  (Nhect 
.4),  was  constmcted,  thereby  c<»nfining  tlie  water  to  a  narrower  space  and  niat«M'i- 
lUy  deepening  the  channel  around  the  boom,  but  a  good  channel  will  probably 


V  DP  mis  CBtBF  tn> 

Uevur  bo  muilmuncil  lii^rr'.  with  th 
B  dredge  during  low  utwgi^H  of  wiili 

■""^-i  ahore  nTvtrv''—   -<■'->■— 
__..  ofBBBf  Sloagh, 

"  August  15  the  Beat  was 
npidly  rkviug  bank  was  pimvuivii  i>u  a  iimuniitv  ui  ^4"  i<;ct.  _ 

''Augiwt  19,  the  fleet  wan  niiivi-d  ftgtuQ  to  Wust  Newton  B»r.  abOTO  tbe  b««*  tfi 
Poimiiit  du  Teire  Chiilo.  Tberu  lift*  li"cn  niuch  trouble  iit  this  hat  for  ai\af ;»« 
dud,  to  oonfine  the  river  to  ou'i  (.-luiiuiel  down  the  »a«t  bant,  two  wing  lUm  "ft 
bnilt  from  the  right  bank.  Tlirtu  Blmrt  wiug  ilaiiis  were  ijuilt  DMr  the  buA  if 
Pomme  ilo  Terre  Chnte  to  Btraidlitmi  tliu  channel  paxt  tlio  hmid  af  Irfanil  4fl.  IV 
left  bank  above  Pomiue  do  Terre  Cbiita  was  protoct«d  for  a  dist^uice  of  3,2*  (rt, 
Wicker  SIoiikIi  wan  also  cloned  and  the  old  shore  nrotectioa  nu  bead  of  Inland  tCn 
repairwl.  The  right  bank  brtlnw  Weet  Kewton  CtinM,  wbich  was  caviug  badl^.n 
protected  fur  a  dutani^u  of  1,GTI>  feet. 

"Work  on  tbia  pitrt  of  the  rirar  wan  Hus|H.'uded  November  13  on  aceonat of  ciU, 
weather. 

"Mr.  A.  J.  Stibolt,  the  local  intiiiuctiir,  gare  excellent  witiii&clioii. 
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MINNKISKA    lo    I. A    «  IJ^iS-^i:. 

Tho  project  for  iinprovonifiit  by  foiistrm.'ti«»u  oi'  «l:niM  ami  hlioro  i»n»<«'f funis  in 

th-is  stretch  of  river,  52  miles  in  lon>;tli.  was  appn>v<'il   Ft-lmiary  I'S.   IMM.     Work 

during  the  se:i80ii,  under  an  aUotnient  of  ^iKKtNN),  was  p<Tfiiruie4l  i»y  hireil  hihor  and 

nse  of  Government  plant,  the  Ahrt  and  launch  J r/n  hi-in.i;  t'in]doyed  for  towinj;. 

The  material.  ex<'e]>tiu^  a  Hmall  fxunutity  of  brush  ami   poli's  cut  and  loaded  by 

United  StateH  laborers,  was  pundiased  in  open  market,  at  pricfs  ranj^in*;  fro»n  'X^  to 

o5  ceutH  per  cubic  yard  for  rock,  and  2i)  to  2U  <-euts  per  ( iibie  yar«l  for  brush,  these 

prices  being  for  mat<.'rial.<«  loadeA  on  (iovernnu'ut  bar-^es.     Thi-  principal  i»art  of  tlio 

Tockusod  was  a  8oft  sand  rock,  obtained  at  40  cents  ])er  cubic  yar«l  loaded  on  ( Jov- 

emment  bargeH.    This  rock,  if  carefully'  handled,  forms  a  ^ooil  substitute  for  the 

lianler  lime  rock  hitherto  rhietly  used,  and  costs  about  <»ne-third  less.     It  hardens 

niider  water  and  on  cxposun^  t^)  air,  as  Is  shown  by  experience  with  small  (quantities 

of  it  in  former  years. 

The  following  extract  comprises  tho  gn*ater  i»art  of  tho  report  of  Mr.  \V.  A. 
Thompson,  superintendent  iu  local  charge  of  operations: 

''May  27,  the  towboat  Aiert  was  taken  j»ut  of  the  Des  Moiui>s  Kapids  Canal,  where 
itliAtlbeeu  since  November.  18Si),  and  run  to  l{«»ek  Island.  May  2l»  the  Alert  Ivt't 
R<»ck  Island  with  three  new  tlatboats  loaded  with  coal.  Arrived  at  Ftuintain  City, 
Wis.,  June  3.  ,Tuno  4  t he  barges,  quarter  boat,  pile-driver,  etc.,  that  had  been  in 
Fountain  City  Bay  during  the  previous  winter,  were  put  iu  commission. 

''The  first  work  done  was  the  )>rotcctiou  of  the  head  and  a  part  of  the  c:ist  side  of 
Island  No.  49,  below  Minneisk.a.  This  isl:iud  is  com]io8ed  of  a  soft,  sandy  mat«*rial, 
tod  for  the  last  two  years  has  been  cutting  and  (-aving  ra]ddly.  Aft<'r  the  comple- 
tion of  this  work  tho  construction  of  two  wing  dams  from  the  left  bank  above  Island 
No.  50  was  commouceil.  This  work  was  very  necessary  to  straighten  the  channel  .-it 
»n«l  alKtve  the  island,  which  channel  for  twi»  years  hud  been  very  <'rook«Ml  and  closi* 
to  the  heml  of  the  island;  soclosc,  in  fact,  that  if  ])iIots  did  not  exercist^the  gi-e.-itest 
CHFC  tlieir  rafts  would  be  driven  onto  the  hea<l  of  the  island  and  broken  up.  Tht*  nld 
closing  dam  (1,  sheet  Ifi),  east  of  Island  No.  .f)0,  was  raised  to  4  feet  above  low  water 
of  li^W,  and  the  old  shore  protection  on  head  of  Island  5J>  was  thoroughly  re|)aired. 
Thift  work  was  complet4$d  the  last  of  ,Juni*,  and  there  has  been  no  troiilde  in  thi.-n  p.-irt 
&f  the  river  since. 
**  A  few  minor  repairs  to  dams  anil  shore  protection  above  Fountain  Citv  were 
•  ninde. 

"All  of  the  rock  us<»d  for  the  above  w<u-k  was  furnished  by  A.  Kirrhner  at  Foun- 
tain City.  All  of  tho  brush  left  over  from  season  of  180o  was  used  and  tho  remainder 
waHfnmishe<l  by  ('.  Masueger. 

'*  Jidy  4>,  tho  tloot  wjis  moved  to  head  of  Islaml  Xo.  SS  or  Crane  Island,  below  Trem- 
P'*alejni,  Wis. 

" The  river  from  Trempealeau  to  Queens  liliitV,  a  distance  of  a1»out  r»  miles,  has 
JjJ^ii  very  bad  f»>r  many  years.  A  wiiig  dam  from  b'ft  bank  .i^bout  a  mib*  below 
Trempealeau  and  a  <'li>sing  daim  east  of  Island  HI  wt»re  built  in  18S7.  Tliese  dams 
heljiod  matters  a  little  in  their  immediate  bn^alities,  but  a  general  im]»rovemeiit  of 
this  part  of  the  river  was  not  conunenced,  in  the  hope  that  the  steami>oat.  channel 
^ouKl  be  through  Richmond  CliMlt^;  but  as  this  desin-d  <d>ject  <'Ould  not  hv  obtained 
it  Wat)  decided  in  the  x>roject  approved  this  y«<ar  to  enter  upon  a  system  i»l  ehannel 
iJAprovement  to  the  east  of  Richmond  Island  and  close  ii)>  J^irhmond  Chute  entirely. 
"iVsthe  cl(»sing  of  Richmond  C'hute  would  f«nce  a  largr  volume  of  wat«?r  «lown  tin* 
^^tside  of  Richmon<l  Islaml,  it  was  deeidi^l  best  to  put  th(>  banks  at  Crant^  Island 
*Ud  tlie  upper  side  of  Riehmond  Island  in  condition  to  withstand  the  iurreased  cur- 
ptitand  volume  of  water.  The  fust  work  done  was  to  prote<;t  the  bead  of  (*rano 
J^land;  then  tho  shore  at  head  of  Kichmoiul  Island  was  protected;  then  a  dam  was 
^nilt  across  tlie  chut«)  east  of  Crane  Island;  after  whirh  the  closing  of  Kithmtnul 
Y«ute  was  commenced.  Alter  two  courses  of  brush  and  rork  ha<l  been  put  in  this 
*l*Oi,  work  was  temporarily  suspendc^d,  August  l>,  and  th<'>  lleet  taken  to  Dakota  Har, 
•Jfout  1  mile  below  Dakota,  Minn.  This  bar  had.  lor  the  time  being,  bec<une  the  head 
J*  navigation  for  the  larger  boats,  tin'  rivi-r  at  this  tinn*  being  as  low  as  ha.s  been 
jHown  since  any  record  had  been  kept  by  tin-.  (iovernnnMit,  and.  besides,  ni>  work 
^ving  ever  been  done  to  improve  this  part  of  the  river.  On  examination  of  this 
pf  it  was  found  to  extend  from  the  foot  of  Island  No.  !»2,  i|iiartering  <lo\vnstream 
I?^low  Ishind  No.  94.  About  thesame  depth  of  water  (:<  feet,  sitant )  was  fmind  on 
•hereef  for  its  whole  length  of  abont  1  mile. 

**The  first  work  done  was  to  build  a  wing  dam,  JMK)  feet  long,  from  about  tbemid- 
J'^ofthe  west  side  of  I>laiid  N<».n:s.  Then  another  wing  dam,  i»ir»  irt-i  long,  from 
"US  lower  end  of  Island  No.  J»!»,  was  built  that  extended  well  out  onto  the  reef.  The 
Jjinte  east  of  Island  No.  i»:{  was  rlosed  by  a  dam.  Two  low  wing  dams  wen-  built 
^om  the  Minnesota  shore,  nearly  op]Mir<it«>  the  ilams  on  west  siib*  of  Inland  Ni».  J»:J, 
^TOSs  the  deep  water  out  to  the  reef,  thns  conlining  the  river  to  a  nnich  narrower 
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channel.  Since  the  conHtruction  of  those  dams  no  trouble  haH  been  experience  by 
navicatOTS  at  this  point. 

**  AugOBt  24,  the  fleet  was  taken  helow  the  I^acrosse  Railroad  Bridge.  Fonr  low 
wing  dams  were  built  from  left  bank  and  across  the  deep-water  channel  down  (he 
shore  above  Island  No  105.  The  shore  protection  o])po8ite  Lacrosse  was  lepsind, 
and  the  gap  in  the  closing  dam  west  of  Broken  Arrow  Island  was  filled  ap. 

'*  September  1,  the  fleet  was  moved  baok  to  Richmond  Island  and  work  was  resumed 
on  the  dam  across  Richmond  Chute.  After  this  dam  was  completed  the  east  side  of 
Richmond  Island  was  protected  a  distance  of  1^488  feet  from  its  head.  Two  wing 
dams  were  built  from  riglit  bank  above  Richmond^hute.  A  wing  dam  1,400  feet 
long  was  built  from  left  bank,  midway  between  Island  No.  87  and  old  Wing  Dam  No. 
7  (sheet  18).  Two  wing  dams,  one  from  the  head  and  one  from  the  foot  of  IsUnd 
No.  87,  were  built.  Two  wing  dams  from  left  bank  above  Crane  Island  Chute  were 
built,  and  the  east  side  of  Island  No.  84  was  ]>rotected. 

"  On  account  of  cold  weather  work  was  suspended  November  13. 

"  While  the  work  in  the  vicinity  of  Richmond  has  resulted  in  a  great  benefit  to  nATi- 

Sation,  it  is  desirable  that  more  work  should  be  done  as  soon  as  possible,  as  awing 
am  from  the  left  bank,  about  800  feet  below  the  foot  of  Island  No.  87,  should  M 
built,  and  more  of  the  east  side  of  Richmond  Island  should  be  protected. 

*'  Nearly  all  the  rock  used  in  the  work  in  the  vicinity  of  Richmond,  Dakota,  and  Li- 
orosse,  was  sand  rock  quarried  near  the  head  of  Richmond  Chute.    It  is  much  easier 
quarried  and  handled  than  lime  rock,  and  I  believe  it  to  be  nearly  as  durable.  K 
cost  the  Oovemment  20  cents  per  cubic  yard  less  than  lime  rock. 
''The  fleet  was  laid  up  in  Fountain  City  Bay  November  14. 

List  of  wark9  con$tructed  and  repaired,  and  of  materitUe  used,  during  the  season  of  M 

between  Minneiska  and  Lacrosse. 


Designation. 


Sh<H't  16: 

( 'loHliip  Dam  8 , 

Wiiij:  I>ani  9 

Winn  Daiii  10 

Ciortiiin  Dam  1,  ivpaiivrt 

('loHiiifr  Dam  7,  nMrnlniil 

Shon*  i»ri)t*><;ti(iii,  iHlaud  49 

Sliore  pn>t«'<.'tiun,  iHlaiul  50 

Sl««*t  17: 

Shon>  ]»rot«'Otiou,  iBlaiul  61,  repaired 

Sluet  19: 

CloHin;;  Dam  8 

Closing  Dam  9 

Win^j  Dam  10 

Win^  Dam  11 

Wing  Dam  IJ 

Wing  Dam  13 

Wing  Dam  14 , 

Wing  Dam  15 

Wing  Dam  10 

Sh<»rw  proUt'tinn,  Island  K4 

Sliore  protiM'tion,  IhUumI  HtJ 

Shore  pn»t^tion.  I.xland  HM 

Sheet  20: 

Wing  Dam  4 

Win^  Dum  5 

CloHing  Dam  6 

Wing  Dam  7 

Wing  Dam  8 

Sheet  21 : 

W  i  n  g  Dam  r> 

Wing  Dam  6 

Wing  Dam  7 

Wing  Dam  8 

Shore  i)rot<M'tion.  <irand  iHlaud,  repaired. 
Sheet  :-2: 

Closing  Dam  1.  repaired 


Dimensions. 


Material. 


Length. 


Feet. 

88 
400 
2."iO 


1.520 
200 


Height 

al>ove  low 

water  of 

1864. 


I 


MaterialH  put  in  worka. 


753 

775 

1,400 

1.084 

465 

625 

352 

J.250 

765 

600 

1,488 

1,450 

360 
635 
465 
308 
361 

146 
159 
196 
310 


Feet. 
4 
4 

4 
4 
4 


4 

4 
3 
3 
3 
3 
4 
3 
3 


1.5 
1.5 
1.5 


—3 

—3 
—3 


Kock. 


Cith.  yd*. 

134.1 

1,3K9.7 

997 

590.1 

80.2 

1,770.4 

299.8 

204.5 

4,  646. 5 
5,297.1 
2,293.5 
1,274 
1.338.1 
1,234.4 
689.9 
2, 061.  8 
1, 043. 8 
1,684.1 
3.377.3 
3.088.5 

496.6 
283.3 
801.9 
1,049.6 
G39.2 

209.6 
289.2 
419.5 
561.3 
71.3 

140.4 


38, 456. 7 


Brodb. 


5,134.J 
2,953.1 

'759.g 

^^? 

811  i 
l,fij« 

1  2Ki  -. 
1.579* 


41.41 


In  the  above  table,  3,481  polos,  equal  in  voluiuo  to  348.1  cubic  yarda,  are  inchul*^^ 
in  the  item  of  brush. 


fi",*    "  r  ^ 


v 
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amcial  statement  for  work  between  Minneiska  dnd  Larroftge,  performed  by  hired  labor 

during  seanon  of  1891. 

onnt  expended  in  the  field  dnring  the  culendnr  year  1891  (from  distri- 

ution  sheets) ^ $-14,  717. 13 

(I  cost  of  materials  paid  for  in  1890 452. 17 

tcostof  field  work 45,169.30 

d  quota  of  general  duperintendence  and  oflice  expenses 1, 970. 55 

d  for  use  and  deterioration  of  plant 4, 200. 04 

Total 51,339.89 

Serial  put  in  works : 

Kock cubic  yards- .       38, 456. 7 

Brush 7 do....       41,412.6 

Total do....       79,869.3 

8tof  material  on  barges $24, 949. 41 

erage  cost  per  cubic  yard  on  barges $0,312 

erage  cost  per  cubic  yard  for  towing  and  putting  in  material .  253 

erage  cost  per  cubic  yard  for  general  superintendence  and  office  ex- 

MDses .  025 

erage  cost  per  cubic* yard  for  plant .-» .  053 

Average  cost  per  cubic  yard  in  place .  643 

•  •  «  »  «  ft  •      _ 

VICINITY  OF  LACROSSE   AND  CROOKED  SLOUGH. 

To  provide  for  emergency  work  between  Lacrosse  and  Keithsburg,  the  sum  of 
),000  was  allotted,  under  project  approved  February  28,  1891,  for  purchase  of  ma- 
^al  to  be  used  at  different  localities.  It  was  thought  that  considerable  repairs 
gilt  be  needed  to  works  in  this  division  of  the  river  constructed  in  former  years, 
a  that,  perhaps,  by  building  a  short  piece  of  shore  protection  or  closing  a  small 
*Q^Ii  here  and  there,  much  good  might  be  done.  It  was  proposed  to  put  the  mate- 
^  in  place  by  means  of  the  snag  boats  and  their  crews,  their  exposes  to  be  borne 
the  appropriation  for  operating  snag  boats  and  dredge  boats  on  Upper  Mississippi 
ver,  such  work  having  often  been  performed  by  these  boats  and  having  always 
BQ  included  in  snag-boat  projects.  Work  was  performed  in  two  localities — in 
'Uiity  of  Lacrosse,  and  at  Crooked  Slough. 

^vinity  of  Lacroste. — From  July  29  to  August  17  the  crew  of  the  General  Barnard 
«  enmloyed  in  the  construction  of  1,115  lineal  feet  of  shore  protection  at  left  bank 
3ve  Taylors  Island  (105) ;  of  a  short  dam  across  cut-off  at  Bates  Island  (104),  and 
uiaking  repairs  to  existing  shore  protections  at  Taylors  Island  and  Grand  Island 
'B).  The  material  was  brouglit  to  the  work  by  towboat  Alert  and  launch  Ada, 
ir  barges  being  also  used.  The  amount  of  material  put  in  at  this  locality  was 
30.7  cubic  yards  of  rock  and  1,025.4  cubic  yards  of  brush.  The  rock  used  was  a 
»d  rock  and  cost .40  cents  per  cubic  yard  on  barges.  The  brush  was  obtained  for 
cents  per  cubic  yard  on  barges. 

it  Crooked  Slough. — From  Oct-ober  5  to  25  the  General  Bamard^i  crew  was  employed 
construction  work  at  Crooked  Slough.  At  this  locality,  as  the  banks  were  caving 
►idly,  1,183  linear  feet  of  shore  protection  were  built,  and  needed  repairs  were 
de  to  shore  protections  at  several  points  in  the  slough.  From  the  5th  to  the  15th 
>  towing  was  done  by  launch  ^/«i>,  but  as  her  shaft  was  broken  on  the  latter  day 
i  could  not  be  immediately  repaired,  the*  remainder  of  the  towing  was  performed 
the  General  Barnard.  On  October  25  the  four  barges  used  in  the  work  were 
Hed  over  to  towboat  Alert  at  Genoa.  The  amount  of  material  put  in  at  Crooked 
fugh  was  2,613.6  cubic  yards  of  rock  and  1,341.3  cubic  yards  of  brush.  The  prices 
id  for  material  were  60  cents  per  cubic  yard  for  rock  and  20  cents  per  cubio  yard 
brush,  these  prices  being  for  materials  delivered  on  Government  barges. 


Mnt(^i»1  mid  eiititlryexpi 

8liota  nf  gt^RVKl  miTinrliitoudciii 
haxgc  fur  iiw  of  iilii 
I'nj  nnd  aiibiislouve  «f  crew  ol'  fJv~. 
Fuel  fur  Htcnm  luiitii>li,  ot«.,  ftboiit . . 

Tolal 

MuU'i'iiil  i>iit  In  works: 

K.i.k 

HHLsli 

Toliil-. 


SSlKl 

a,nb<mt 3,(ei.M  J 


ubk  yurd  in  iilaco.  iH>-  i^- 


PRAIRIE   T>V   C1IIEN-. 

Thi»  ntirk  wax  rLirriErl  on  during  the  Hcaaoii  with  a  Hpi-cial  Hllutmant  of  t3fl,0OI, 
|irrii  iilr:rl  fur  in  iirt  ol'  Si'pt"iiilier  19,  IBtKI,  and  in  arcordant»  witb  pvojcot  upprOT*! 
.1.11,.   1 1  \  ' .  !-;■!      I'l  ■■III  ill-  |nipji;(*t  referred  to  I  uiakd  the  following  exttafte:  """■ 

I  -.  ■■   ■   '     ■■     ■  ■   ■'  ■    '       '  ■•   '.viiM  uinde  September  24  aud  25,  18W,  and  the  at— 
I' ■ -iiliB  of  the  eurvcyand  showH  inred  the workttpropnui 

II  .   :     I      .     1 II  inity  of  Prairie  dii  Chien,  hy  an  -ielaiid,  forniiojitin) 

'  ii. I-.      i  !■   "Ill    I  ill  If;  I  111-  Iowa  Bhore  by  McGreaiir  U  the  nioBt  direct  and  aiJp- 

!■»!,  mill  in  nRwl  by  all  raits  and  by  nil  boats  nliicTi  have  no  bnsiuess  to  tranmiitW 
J'rairii-  ilii  Chien.  Tlie  chnimel  on  tliu  WiseoiiHiu  ulKire  by  Prairie  dii  Chien  is  no« 
1-1  ini  para  lively  shallow,  with  bnt  little  curreut,  and  there  are  two  serions  point*  of 
idiKlrur'lion;  Ihi'  one  abont  one-third  of*  nilealiove  the  railroad  pontoon  bndge.anii 
till-  iilliiT  a  little  below  the  elevator.  '  .  *  *  It  appears  that  a  sntKricntly  ileri' 
chiiunel  ol'  il  >;rfatLT  width  than  500  feet  ran  not  well  be  projet-tpd  for  the  Prairie  ilD 
I'liien  Kiile  without  eudnngeiinK  the  other  channel;  bnt  such  width  of  500  feet  v ill 
fnnilKli  nioHt  iiniple  ikd'ouimodation  for  all  Iraata  which  may  deHiro  to  run  totheeltt 
lit' till' inlanil.  l-'or  th»  forimition  and  (ireHervation  of  a  ^od  eliaonel  500  feet  Ip 
widlli.  a  Ncrii'H  of  wing  and  eloiiintj;  dnniH  liiia  been  projected  and  ix  shoHn  on  theic- 
I'onijian.vin):;  niiip  in  vi-il.  ■  ■  •  The  nnioiint  of  money  now  avuilabk  for  tliin  wort 
will  iKit  rniisli'iict  all  the  daiiiK  projeeted.  and  it  in  not  probable  that  nil  siii'Ij  dflmi 
will  be  iinnii-iliiiti'ly  ueoeiwary,  it  beiu<;  pnipoBod  to  t'oniitniet  Rueh  of  the  ilania  M 
uill  havi-  till-  i;re;ilcMt  inllinsiirc  on  the  two  worat  poiuta  of  olmlrnction  herein  re- 
I'l-nvd  toiinil  wliicli  niav  ajipi'ar  most  iiri]iortant  at  time  of  ronstnictiou.  The  ilftil* 
arelo '..Hi' Kii.iiliir  form  and  ronHtrneticiii  In  those  heretofore  huilt  on  the  TpFf 
MiwaitiBiiiiiiKiier  und  will  have  llieir  i^resit.  at  an  elevation  of  about  4  feet  above  lov 
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1 18  propose*!  to  ]>erfonu  the  work  of  iiiiprovin;ij  tin*  Prairie  <iu  ChioncliaQ- 
foniial  written  contract  af't«'r  advertising  in  the  nsiial  manner." 
lie  advertisement  tho  contract  for  tbo  work  at  I'rairie  du  (.'hien  waH  let  to 
Brog.,  of  Keokuk,  lowa/at  IK)  cents  per  cubic  yard  for  rock  in  place  and  40 
cubic  yard  for  brush  in  place.  Operations  were  commenced  May  23  and 
1  October  3.  The  work  was  much  delayed  by  the  very  low  stage  of  water 
X  during  the  summer,  andgreat  difficulty  was  experienced  in  procuring  ma- 
ing  to  scarcity  of  men.  Most  of  the  dams  laid  down  on  the  map  accom- 
he  project  were  constructed,  and  the  channel  at  close  of  season  appeared 
ewhat  better,  but  considerable  time  must  elapse  before  the  improvement 
may  result. 
V.  Stoddard  was  the  local  inspector  and  gave  excellent  satisfaction. 

rk>f  I'onstruvtcd  and  of  materiah  used  during  the  season  of  1891  f  at  East  Clian- 

nely  Prairie  du  Chien. 


Besi^ation. 


rlosiiifc 
i-lo.siiijj 
[;loKin;^ 
w  iii«  . . 
wing 
\\'u\\i 
win*:  .. 
wiiij;  .. 
wing  . . 
.  wing  . 
.  wiiiiT . 
. wing . 
.  wing  . 
,  wing  . 
.wing. 


riftlfl  put  in  works 


Dinn»i 

isions. 
Height 

Material. 

Length. 

alwve 

low  watvr 

of  1864. 

Feet. 

Sock. 

Brush. . 

Feet. 

Cub.  yds. 
5f0.3 

Cub.  yds. 

80 

4.0 

392.6 

336 

2.0 

1,812.2 

1,902.1 

161 

—3.5 

1)83.4 

S59.0 

406 

4.0 

924.4 

931.8 

288 

4.0 

773.8 

1.055.6 

611 

4.0 

1. 596. 5 

1, 526  7 

2HI 

4.0 

962.9 

1,081.0 

1.000 

4.0 

2, 130. 1 

2,186.4 

750 

4.0 

2. 122. 3 

2,141.6 

700 

4.0 

l,8t)3.4 

2, 056. 6 

500 

4.0 

1,300.4 

1, 314. 7 

2H5 

4.0 

875.9 

895. 0 

560 

4.0 

1, 440. 3 

2, 030. 7 

445 

4.0 

1,151.8 

1.609.9 

700 

4.0 

1,325.8 

1,514.6 

1 

19,  773. 5 

21,498.3 

1 

xfafemcnt  for  work  at  East  Channel,  Prairie  du  Chien,  performed  under  contract 

during  fninon  of  ISiH. 

)a id  contractors $26, 395. 47 

cal  in«]>ection,  etc 837. 12 

u  of  general  superintoudciicc  and  oilice  iiXpciibcs *1, 197.  88 

al 28,430.47 

put  in  works: 

cubic  yards. .       19, 773. 5 

1 ".do. . . .       21, 498. 3 

Total . . .  .* do ... .       41 ,  271 . 8 

•nst  per  cubic  yard  in  i>lacc jK).  689 

rk  at  Prairie  du  Chien  now  forms  a  part  of  the  work  for  improvement  of 
lavigation  of  tho  Upper  Mississippi  Kivcr,  and  can  be  cared  for  under  gen- 
aprifitions.  For  this  reason  authority  has  ])c<;n  granted  to  transfer  the  bal- 
ds allotment,  $1,569.53,  to  allotment  for  general  improvement  of  Mississippi 
m  Minneapolis  to  Des  Moines  Kapi<is. 

CASSVILLE  SLorr.ii. 


J  miles  below  Glenhaven,  at  the  foot  of  the  blurts,  was  a  bad,  square  chan- 
ng,  which  has  been  gradually  liecoming  slioaler  for  several  yeai*s.  During 
vater  of  1891  tho  de])th  on  the  reef  was  bnt  3  feet,  jmd  great  trouble  was 
ed  by  boats  and  rafts  in  getting  over.     This  crossing  was  esjiecially  trou- 

*  Of  this  amount,  $150  are  liabilities  paid  in  January,  1892, 


11  it  vMy  [lillli'ait  lorlliomtu  (iiuw  wilLi'iiil.  ilrikiii);:  il 

'T"         Btrikn  the  liunk  aud  wore  more  or  lc«t>  rlniungpil. 

ujMt     RproTod  October  13,  1891,  on  agrMiiient  wa«  tnnile  with  P. 
31  Brfonn   the  nqnired  work   of  hujlcliii^  dams  and   shorn  ptot«c 

n.^„  ,>pr  cEibiu  yi«il  for  rack  in  plaue  nnilOO  i-mto  pur  cnliict  ,viLrd  far  limah  in  pi 
OponitioDii  were  IteKnn  Octi>bpr  12  and  ranie  tv  sn  tind  Novembor  2. 

A  wine  dain,  635  fi^et  in  lenRth,  was  built  iint  troia  Island  UUL  bt^ow  tka . 
and  K  eitbiut-rged  dam,  135  feet  in  It-uvtli,  imtvadrd  from  the  Wihi 

noxito,  the  intter  running  across  the  doep  wator.    The  chitunel  was  at 
red  as  tu  doptb,  bnt  some  difficulty  was  ittill  eiiiorienced  in  making  i  _ 

I.  It  is  hoped  that  \iy  nrxt  soaaon  this  diiUcalty  will  have  pastied  awif ',  bt^ 
„  uiaj  be  found  to  be  nenossary  to  remove  a  portion  of  the  long  dam  by  nae  of* 
idrodgu. 


Mr.  C.  A.  Storldnrii  was  the  looal  ii 


LiKt  of  wurjtit  c 


HPkd  a 


0/  1391  II 


Camtlt 


DimoD.im,, 

UaI«rU. 

DsaleBBliDii. 

l^TLgO,. 

Hefght 
■bovcin* 

It«k. 

Bra^ 

DiiniVfroBir>ibndl«B . 

»W(. 
UK 

136 

FM. 

naanoiaf  lUileincnt   fm-  irort   al  Caaarl  jh,  performed  wader  agretmrtt  dni*( 

trll'.,..  .,j  „-JI. 

Amount  paid  contractors *i,600.S 

CoatoflCK-n]  itispcM'tinii,  elp 221.!' 

Add  iiiiotil  of  gautTiiI  stlpi-riuteiiduiu'O  :iiid  oftli'.'  .■jjh'iisc'* 21101 


i^rt   appr 
Tith  Piit 


.vod  .r!,iiu;irv  Ii,  1KiH,  ^,ml  alloti. 
orsLTL  Bros,  for  the  constrin'tioii 
90  Clouts  per  vtihU;  var<l  for  roi'k   in  plaro  and  .tS  cerit^ 
place.     \o  work  was  doiiB  in  lliis  locality  during  the  s 
The  time  for  completion  of  the  conttait  has  ln-i-u  exi 


cnt  of  *2.i,000,  rontmrt  «» 
of  bruTth  and  rock  damn  »< 
per  cnliic  yard  for  brush  i» 

!iid<Mi  to  November  15, 18B- 


VICINITY   OF   CI.ISTON. 

The  proiec-t,  allottinK  $5,000  for  coosli'in'tiou  of  a  dam  niul  shore  protection  i" 
Ticiiiily  of  (.'liutou,  was  approvinl  Febrnnry  SH.  1B91,  aud  work  waa  carried  od,  HT 
TiKH  of  hii-ed  tabor  aud  Uoverntucnt  plant,  from  May  18  to  Juuu  'AK  The  prii-.^  jii'' 
for  iiiali-rial,  d.-livored  on  United  States  harRca,  were:  Rock,  60cents  per  ciiliicyBtil; 
lirush.  'S*  cents  per  ciiluc  yanl,  aud  poles  3  cents  each.  The  work  accomplished  fon- 
sJNli'd  in  the  eonstrnctiun  of  asniall  daiu  at  the  head  of  the  guanl  fcnco,  east  chav- 
lud;  Daui  \o.  I  from  Ixlanil  2!H)  to  Willow  Island;  and  "bore  protection  aronnd  lu^ 
of  Willow  iMland.  Dam  \o.  1  Is  750  feet  Ions  aud  ''"«  it«  crest  at  nn  elevation  of  3 
fei.|.  almve  Inw  vvatir.     Tho  shore  protc.I  ion  on  Willow  Island  is  (MX!  feet  in  leDgA 

Tho  work  was  in  local  charge  of  Snpcriutundcnt  J.  C.  McElheme. 
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^€invial  HfatcmeHi  for  work  in  riciniiifof  Clinton,  performed  hy  hired  Uilhtr  during  seO' 

8om  qf  1891. 

tODDt  expended  in  the  field  during  the  calendar  year  1891  vfroin  distri- 

lUtion  sheets)... '. $4,173.59 

d  quota  of  goiioral  suporin'i't-ndence  and  office  cxpfiiscs 183. 61 

d  for  use  and  deterioration  of  plant 464. 12 

Total 4,821.32 

kterials  pnt  in  works : 

Rock Hibic  yards..  2,589.6 

Brush do....  2,902.8 

Poles  (1,525) do....  152.5 

Total do....        5,&U.9 

rerage  cost  per  cubic  yard  on  har^jcis $0. 379 

rerage  cost  per  cubic  yard  for  towin;;  and  putting  in  material .  361 

rerage  cost  per  cubic  yard  for  general  superintendence  and  office  ex- 
penses   .  032 

rerage  cost  per  cubic  yard  for  plant .  082 

rerage  oost  per  cnbic  yard  in  place .854 

HARBOR  AT  PORT  BYRON. 

The  act  of  September  19,  1890,  made  a  special  allotment  of  $5,000  for  removal  of 
tt  at  Port  Byron,  and  a  project  for  dredging  in  that  locality  was  a]>pf oved  Feb- 
iary27, 1891,  a  modification  of  which  project  was  approved  June  20,  1891.  The 
^ject  called  for  the  removal  by  dredging  of  a  portion  of  the  bar  obstructing  the 
[>per  landing.  Work,  under  agreement  with  Mr.  A.  J.  Whitney,  was  commenced 
ine  6.  The  price  agroed  upon  for  the  removal  of  material  was  12  cents  per  cubic 
^.  Operations  ceased  November  12,  and  resulted  in  affording  good  landings  ftom 
le  coftl  chntes  to  foot  of  Cherry  street. 
Here  follows  the  report  of  Mr.  J.  C.  McElheme,  superintendent  in  local  charge: 

•  •••••• 

''Dredging  operations  were  begun  at  lower  end  of  bar  on  June  6.  The  work  was 
i&ped  so  as  to  cleau  up  well  along  the  shore  and  at  the  same  time  carry  the  work  of 
moval  as  wide  and  as  far  up  the  river  as  possible.  On  July  15  the  dredge  was  taken 
^ay  to  dosome  work  for  the  United  States  at  Moline,  and  did  not  return  until  Septem- 
*  14.  Relief  being  required  bya  lumber  firm  up  river,  the  dredge  was  again  trans- 
rred  elsewhere  on  September  29  and  failed  to  put  in  an  appearance  until  October 
,  from  which  time  she  remained  at  her  post  until  the  close,  which  occurred  on 
>vember  12. 

"The  original  project  was  to  remove  the  material  to  a  depth  of  3  feet  below  low 
i^ter  of  1^4;  but  the  river  fell  and  remained  so  low  throughout  the  season  tliat  it 
w  found  necessary  to  excavate  to  4  feet  below  low  water  in  order  that  the  <lredgo 
•at  might  have  sufficient  room  to  operate  over  the  bottom.  The  \vorke<l  area  was 
n-ied  to  this  depth  up  to  a  point  on  line  with  upper  side  of  Cherry  street,  where 
was  made  100  feet  wide  and  sloped  out  to  deep  water  and  down  river  for  a  dis- 
Qco  of  about  200  feet. 

"Mr.  J.  W.  Brackett,  who  acted  as  inspector  on  the  work,  attended  to  liiH  duties 
ithfully." 


^dncial  statement  for  dredging  work  at  harbor  at  Port  Byron y  performed  under  agree* 

ment  during  season  of  18V 1, 

iount  paid  contractor $4, 451. 35 

*t  of  local  inspection,  et<; 369.  (i5 

d  quota  of  general  superintendence  and  office  expenses 179. 00 

Total ry,i)iyi).m 

lonnt  of  sand  dredged  and  reniove<l cubir*  yards . .     37,  OiH.  62 

erage  cost  per  cubic  yard  removed $0. 135 


1R04      KKPORT   OF   TITR   CHIEF   OF    KX01NKKR5i,  V.  S.  .VBMY. 

IMl'KOVINi;    K«»«-K    IST„\M>   HA^11^^<. 

Tliis  \>ork  wns  in  Um-uI  rliarm*  of  Mr.  .1.  C  M<'KnH'iiH'.  HU]irriiit«.'nili'nt.  Ojwni- 
tioiiH  ot'  t-li«'  seiiHoii  roiiiiiii-nced  A]tril  17.  on  whU-li  dale  aii<i  during  thi'  yioak  follow- 
iiiir  Ili«'   tlrt't  was  ti>wi>(l   from  Km-k  Island  to  lianipti)ny  but  owin^to  hi^^h  water 


.  'jiairs  to  iiw  )i 

wintfi-  nunrtiTH  at  Hook  Inlantl.     Cold  weathor  coining  on  snddenly.  the  Ikn't  wasin 

i'onsidfi'ald*'  «lanjit*r  bt'loro  it  was  Hufely  Btoiv<l. 

Tilt'  ^^o^k  a('ri»ni)>li8lit>d  was  tlu'  i'oni])li'tion  of  rock  oxcnvation  at  Cabin  Cbaio; 
the  ivnioval  of  danpTotis  patchcH  at  Mf>lino,  Dnck  Crock,  and  Winnebago  Chaiiu; 
tii<>  rtMiiovnl  of  bowldoi'H  at  Duok  Crook  Cbaiu;  tbo  oonstriictiou  uf  Guido-pieni 
and  9;  and  th<?  buildin>;  of  DninK  3,  (H  »"^l  7  (flho«t  47). 

Tlio  following  oxt raots  aro  inado  from  Mr.  McEIborne'a  report: 

fr  •  *  *  «  «  •* 

**  Ixork  rxcartttion. — On  May  16  tlio  Htoam  drill  boat  was  moved  to  Cabin  Chain, 
licdos  w<'n*  drilled,  and  lar^^o  ilexiblo  ran^^o  pob*8  were  «ot  up,  ooniplotcly  uutiiuiu^ 
lb«-  full  width  of  Tlw  ohannt-l  from  lioad  to  foot  of  tho chain,  a  diistanoo  of  2.9<Klf«;t. 
Tliis  aotion  was  taki-n  so  that  the  drill  boat  oonld  bo  kopt  within  the  roqniroil  liiu- 
itH  ami  oporationH  bo  oarriod  on  inti-Uij^ontly  and  withont  ninch  aid  from  tlieBteuO- 
lannch,  whirh  was  at  this  tinn^  di'tiichod  for  other  work.     'J'ho  <lrill  boat  lH>j(.in  n-* 
the  luMid  of  tho  chain,  nianonvorod  oarofully  aoro8>tthe  channel  ovor  sections  ;VI  fees* 
in  wiflth  and  sliattorod  all  i-h-vations,  both  largo  and  snnill,  mot  with  above  jjiwl*^ 
nntil  tin*  lowt^r  on<l  was  roaohod.     Tin*  drill  boat  was  kojit  on  rorrect  linos  by  uieai:»-=^ 
of  ]>romini>nt  ranges  established  on  thoadjacoDt  shore.     Tho  high  points  and  ]iatch€?*^ 
were  ofti-n  few  an<I  widely  so]>aratod.  neeossitnting  long  and  to<lions  moving,  apit-^' 
o(*oding  wliieh  conld  not  bo  avoided  withont  the  ])rol)ability  of  missing  m.any  hi'lile  *^ 
ohstrurtions.     On  .hily  10,  a  sooi.ion  118  foot  wide  and  .501)  feet  long  on  Illinui^  nA  ^ 
of  Molino  Chain,  between  tho  middb^  :nid  lower  end,  when*  dangorons  ])at<'Los  fi^^ 
istod.  was  inrlosod  by  ranges  and  tho  <lrill  boat  comnnaico<l  work  at  the  sontlie.iH''* 
rornor.     It  >\as  thought  iM'st  to  lirst  thoroughly  improve  one-half  the  width  of  ib^^ 
ehannol  as  laid  out,  so  that  boats  could  run  through  there  with  safety  wbiK'th.^ 
remaining  half  was  roeeiving  like  treatment.    The  nniterial  was  found  to  bover^T 
hanl,  and  this,  coupled  with  the  swiftness  of  tho  current,  rendon'd   it  dillicult  t  «^ 
make  giMxl  hrjhlway.     Having  tinished  what  was  staked  out  at  Mtdiiu*  Chain,  tb  *^ 
drill  lioat.  <mi  Si'})tombi'r  10,  returned  to  Cabin  (.'bain,  roblastod  surh  high  points  a  •=* 
\\«'ii'  ilisrijvrred  wlillo  dred^iing  :ind  swe]»t  over  tho  worked  area  to  establish  tliofai"  "t 
that  the  material  above  grade  was  all  removed. 

This  was  eoiMph'ted  on  September  li.^  and  then  a  largo  solid   roek  pateh  at  low©*" 
eiul  <»f  Duek  Creek  Chain  was  attacked.     Tliin  pateh  oxtijudod    fn»m  the  lino  ol' tli** 
Iowa  siiU*  of  the  <ut  well  out  towartl   tho  eenter  of  tlnr  channel,  averaging  from    1 
foot  to  2.;")  \\ri  above  uraile.  and  was  reported  by  river  m«»!i  as  being  ;i  gn-at  «lelri- 
ment  lo  na\  igiition.      Tlie  «lriil  boat   remained  at  Ihnrk  ('rook  nntil  OotohiT  J>,  nftt-'T 
whiili  dat«.'  nJh'  was  si-t  to  Mast  the  long  shoulder  with  high}».'iteh  lying  beb>w  nii«»y 
\'.\L  oil  >onth  sjile  of  (haiiiiel,  in'ar  ln-ad  of  Winnebago  Cliain.      The  removal  ot'tlJ** 
ohstnnlioii    was  «rreatlv  di'sired   hv  raftsmen.     A  eomitlianee   with    their  reuHi^'*^ 
scniied  e>peiially  ]»ro]>er  after  tlio  building  of  Winnebago  Dam  (No.  7.  shoot  »'  ■'■ 
whirli   tbreeil   a  \ery  strong  cross  current  over  to  the  head  of  tin*  <'hain.     Astli^ 
material  was  not  as  liard  as  usual,  i»peratiiuis  in   blasting  were  nearly  eoinplotv'l  '  , 
olosi'  of  season.     Pi'illiim  during  the  si*ason  was  carried  to  a  dejith  of  li  fret  liih>"^^ 
gratle,  e\j»erieiMj'  ha  \  inn  siiown  this  nn'thoil  to  In*  prefrrable  toslialli>w  drilling.^'*' 
asmueh  as  iiiueh  of  tin-  tiiiii;  s)>ent  in  rebh^sting  eould  be  thus  avoided.  . 

The  «lr«.d;^e  Ajuj'  arrived  .July  It   ami   \\as  innnediately  employed  removing  ^^^ 
broken  roi-k,  bowhhrs.  ete..  at  Cabin   Chain.     As  the  debris  was  widely  sea tif"^*'^ 
over  the  greater  |iorf  ion  of  tiiis  eiiain   eonsidcrabh*  tinu»  was  spent   in   moN  ing.  ^*  .^ 
the  dredge  was  made   to  work  earefully  over  the  t*ntire  shoal   areas  in  order  to    ■  *^^ 
cure    the   desired    i-esiilt.     Some  high   ]>oints   were   diseovored,   whi<*h   wviv  ag**,, 
blastiil  antl  al'lerwaids  reun»ve<l.     On  Se]de!nber  25  tho  dredge  nn»ved  a  vi-ry  la  '  J^ 
and  <iangerous  ro<'k  out  of  Winnebago  Chain   into  deep  water.     I>uck  Creek  Cli-  ^ 
next  rereived  attiMition  i'roiu  the  dredge.     Ifere  were,  found  many  largo  roeks  se    ^ 
tered  over  the.  bottom.  es)>ecially  betwi-en  tho  liojul  an<l  a  point  ab(»ut  the  middh'^^,^ 
the  ehain.     Owing  to  shallow  water,  the  dredge  ('ould  bo  utili/eil  only  at  the  lat^^ 
place.  Just  below  a  solitl  hiiih  reef  extending  across  the  channel:  but  the  output  w 
satisfaitorv.  as  seyeial  bar.i;e  loa<ls  of  lar;^e  and   d:ingorons  bowhb-rs  were  tddaiu^ 
there,      riu'  blasted  ro«'k  at  tlu?  foot  of  the  ehain  was  next  earofully  taken  u]»,  :nMl  \1^ 
dredge  \n  as.  ( )rtobcr  10.  transferred  to  Midine  ( 'hain.     lien*  all  the  nnitorial  met  «  it^ 
eomprisjiig,  in  addition  to  this  season's  blasting,  a  very  larg**  i|nantity  of  Uutsr  n»c 
and  howhlers  within  tin:  limits  of  the  area  traM'rsed  hy  tho  drill  boat  was  gathi^re* 
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ap,  leaving  the  entire  bottom  well  down  to  c^rnde.  All  the  rock  handled  by  the  dredfje 
luring  the  season  was  put  in  the  piers  and  dunm  except  that  at  Moline  (;liain,  which 
was  deposited  on  the  old  dike  running  downstream  from  'foot  of  Benhums  Island. 
The  dredge  was  put  into  winter  iquarters  November  17. 

BdMvifig  bowlders, — The  very  low  stage  of  water  af)'ording  an  excellent  oi)portu- 
nity.  it  was  determined  to  remove  bowlders  and  loose  ro('K  from  the  cut  at  Duck 
Cieek  Chain.  For  this  purpose  a  barge  80  feet  by  16  feet,  with  2  capstans,  was,  on 
September  SO,  fitted  with  two  largt^  substantial  tripods,  one  at  the  side  the  other  at 
the  end,  so  placed  and  secured  as  to  bring  the  apex  of  each  directly  over  the  edge  of 
the  barge.  This  boat  was  also  provided  with  various-sized  anchors,  for  the  purpose 
of  securely  mooring  and  swinging  her  back  and  forth  across  the  channel.  Having 
lecared  blocks  and  tackle,  grappling  tongs,  etc.,  a  crew  was  obtained,  part  of  which 
"Was  employed  in  the  water  to  search  for  and  fasten  the  a]>])liances  to  the  bowlders, 
which  were  then  hoisted  on  a  tender.  In  this  manner  the  upper  half  of  the  chain, 
inclnding  the  center  patches,  was  cleared  of  loose  ol»structions,  many  of  which,  by 
their  deeply  worn  surfaces,  plainly  showed  contact  with  boat^.  Unusually  large 
bowlders  were  broken  up  by  blasting,  au<l  the  fragments  removed.  The  water  be- 
coming very  cold,  this  work  was  suspended  October  20. 

GMm-pier9 — The  procuring  of  material  for  the  two  giiide-jdcrs,  numbered  4  and  9, 
wasbeji^nn  July  22,  the  fonner  being  located  on  south  side  of  channel  midway  be- 
tween Piers  3  and  5,  the  latter  on  Illinois  side  of  channel  near  foot  ot  St.  Louis  Chain. 
OnAngust6,  a  force  of  masons  was  set  at  woik,  and  they  were  continuously  en- 
pgedmitil  the  completion  of  the  piers  September  10.  These  i)ierM  were  built  like 
moseof  1889,  the  sloi>e  stone,  however,  being  of  larger  size  and  better  quality.  The 
foundations  are  55  feet  by  90  feet.  The  walls  are  24  indues  thick  at  u]>stream  end 
and  from  16  to  20  inches  thick  at  lower  end,  and  were  commeiu*ed  well  down  below 
the  water  surface,  which  was  then  nearly  down  to  low  water  of  1^^H4.  The  core  of 
the  piers  is  of  nprap.  The  dimensions  of  the  base  of  each  jjier  are  70  feet  by  35  feet; 
oC  the  top,  30  feet  by  2  feet;  and  the  piers  are  built  to  an  elevation  of  13  feet  above 
low  wrater. 

Doiw.— Slight  repairs  were  made  to  Dam  8,  closing  Campbells  Chute.     The  con- 
struction of  new  dams  was  begun  July  10.    The  first  built  was  Dam  7,  closing  the 
^ute  at  Winnebago  Island.     Progress  on  this  dam  was  slow  while  the  ])iers  were 
y^iDghoilt,  as  most  of  the  material  that  could  be  obtained  was  used  in  the  piers. 
It  wasfoiuad  necessary  tor  build  a  wing  dam  (6^,  sheet  47)  from  the  ojjposit*,  or  Iowa, 
J^ore,  in  order  to  check  the  cross  current  caused  by  Dam  7,  at  head  of  Winnebago 
Chain.    The  water  being  very  shoal  on  the  line  of  Dam  (U,  it  was  very  difficult  to 
pit  the  material  in  place.     Finally,  Wing  Dam  3  was  built  from  the  Iowa  shore  at  the 
f^  of  Campbells  Chain,  in  the  direction  of  Pier  12.    The  object  of  this  was  to  assist 
^  counteracting  the  cross  current,  increasing  th(»  dc]>th  of  water,  and  keeping  the 
**PPer  end  of  the  chain  free  from  sand.     Cold  weather  compelled  a  sus])en8ion  of 
^^^k  on  this  dam  November  21,  before  the  outer  end  could  be  extended  the  retiuired 
Y^^nce.    These  dams  are  built  9  feet  wide  on  to]>,  and   to  an  elevation  of  3  feet 
^*H)v^  low  water.    The  effect  of  the  dams  so  far  built  is  to  back  the  water  well  U]» 
J^.Vcamore  Chain,  to  raise  the  surface  1.1  feet  at  Hampton,  and  1.5  feet  at  the  liead 
^pampbclls  Chain  and  Winnebago  Chain. 

."^  elose  watch  was  kept  on  the  falling  river,  and  low- wat^'r  elevations  were  taken 
'  *beproper  time  over  the  entire  length  of  the  ra])id.s.  A  comjiarison  nnMle  between 
'**^  and  those  of  186-1  shows  that  the  river,  when  at  its  lowest  ])oint  in  1891,  Octo- 
'^  ^,  was  at  a  stage  of  0.000  foot  at  Rock  Island^  and — 0.107  foot  at  Lcclaire,  as  re- 
"^tid  to  1864. 


Detail H  of  ojurations, 

^^nch  Lomse: 

Hours  working 1, 353 

Miles  run 4, 349 

^Unch  SielUi: 

Hours  working 1,  276 

Miles  run 4, 201 

fill-boat: 

Hours  workin:< 1, 419 

Hours  lost  owing  to  r.i  i'l  s 82 

Hours  lost  owing  to  aceidenl  - 52 

Hours  lost  owing  to  storms Ill 

Number  of  holes  drilled 2, 917 

Number  of  holes  bla»t<-d 2, 651 

Lineal  feet  of.  lioles  dri I  h-d 8, 1»72 

Range  poles  set  in  rock 277 

Number  of  solid  cubic  yards  of  rock  blasted 3, 840 

Number  of  pounds  of  dynamite  used 5, 517 
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To  illustrate  the  effect  on  the  water  surface  and  the  increased  depth  thereby  at- 
ned,  I  present  two  tables— the  one  showing  the  inflaeuce  of  Dam  No.  8,  bailt  in 
)9;  the  other  showing  the  combined  influence  of  Dam  No.  8  and  of  Dams  Nos.  3, 
and  7,  built  in  1891,  and  also  that  of  the  Rock  Island  Arsenal  water-power  dam.  A 
lired  increase  of  slope  and  current  at  Campbells  Chain  was  also  secured,  assisting 
the  removal  of  sand  deposits,  which  had  hitherto  been  a  detriment  to  navigation. 
fiheet,  containing  map  and  profiles  of  water  surface  of  a  portion  of  the  rapids,  is 
\o  presented,  for  the  purpose  above  indicated.  It  is  believed  that,  by  a  judicious 
i  of  wing  dams,  the  water  surface  can  be  sufficiently  raised  at  Duck  Vreek  Chain 
obt-aiu  tiie  grade  depth  of  4  feet  at  low  water,  and  that  the  expense  of  such  work 
U  be  very  much  less  than  that  of  required  amount  of  rock  excavation. 

8UMMAHY.* 

tal  amount  of  material  put  in  during  season  of  1891  by  days*  labor  and 

contract cubic  yards. .       307.  332. 8 

>tal  cost  of  above,  incluaing  charges  for  general  superintendence,  office 

Bxpen8es,and  use  and  det<?rioration  of  plant $232,460.39 

A.verage  cost  per  cubic  yard  in  place,  75.6  cents. 

BUOYS  ON  KOCK  ISLAND  RAPIDS. 

The  buoys,  having  been  repaired  and  repainted,  were  replaced  in  ponition  April 
.  to  24,  1891,  by  steam  launch  Louise.  There  were  29  buoys,  all  of  which  were 
cured  to  the  rock  bottom  by  bolts  and  chains.  AU  the  range  stakes.were  carefully 
cainined,  repaired,  and  painted.  During  the  season  several  of  the  buoys  were  car- 
ed uway  by  rafts.  On  November  16  the  ranges  were  adjusted  and  the  buoys  were 
iljen  up  and  stored  for  the  winter.  The  cost  of  buoyage  for  the  season  of  1891  was 
W.83. 

SURVEYS  AND   GAUGES. 

Examinations  were  made  at  different  times  and  at  various  localities  along  the 

v^er,  with  a  view  to  future  work  or  for  ascertaining  the  rcftult«  of  work  already 

complished.    The  ma^  of  these  examinations  will  be  plotted  and  used  in  prepar- 

K  project*  for  further  improvements. 

Numerous  observations  were  also  made  for  determining  a  low-water  datum. 

Qauges  wore  kept  at  Hastings,  Redwing,  Winona,  and  Prairie  tin  Chien  during 

e  year.     Gauge  records  were  also  obtained  from  the  Signal  Service  and  bridge- 

epers  at  St.  Paul,  Rock  Island,   Keokuk,    Burlington,  Quincy,  Hannibal,  and 

^uisiana.    These  records  are  now  being  plotted. 

Amount  expended  on  surveys  and  gauges  during  the  calendar  year  was  $1,707.23. 

PURCHASE,   CONSTRUCTION,    KKPAIR,   AND   CARK  OF  PJ^NT. 

During  the  year,  under  projects  approved  January  6  and  February  28,  1891,  eon- 
lerable  additions  and  repairs  to  plant  were  made.  Twentv-nine  barg<»H,  100  ieet 
ig,  20  feet  wide,  and  4  feet  hold,  were  purchased  at.f770eacl[i;  a  quarter-boat  (No. 
$)  was  built  by  Government  employes  at  the  Des  Moines  Rapids  Canal,  and  r<'- 
irs  were  made,  principally  at  the  canal,  to  towboats  Fiiriff  Vixeiij  and  Alert,  stoani 
inches  LouUey  Ehie,  Stellu,  Ada,  and  Emily y  dredges  Phanix  and  ^^'ojt,  drill- boats 
J  and  34,  and  also  to  many  of  the  barges  and  other  pieces  of  plant  belonging  to 
LS  improvement.  When  not  in  use  the  plant  was  cared  for  by  watchmen  at  Sin- 
;er,  Fountain  City,  Rock  Island,  and  Des  Moines  Rapids  Canal. 
the  cost  of  above-mentioned  work  was  $31,014.39. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Durham, 
Assistant  Engineer, 
M%J.  A.  Mackenzie, 

Corps  of  Engineers,  U.  S.  A, 

*  Improvement  of  Rock  Island  Rapids  not  included  in  statement. 


1808      REPORT  OF  THE  CHIEF  OP  EKOINEEHS,  U.  8.  ARHT. 


Atlb'nrh 

niuk. 

Fttt. 

'""i.'Tiw 
i.000 

S.100 
0,41.) 

4!c.io 

(hlnT* 

Wal.r  > 

PiT.iiil. 

T«koii 

i)jir«. 

LocalloD  orbeuchnivb. 

So. 

30.  era 

33.7(7 

311-648 
W-«fT 

tl:^ 

+0.W17 
+O.BM 
+0.J50 
+0,IB 

ii.sjs.'sas'isvw. 

xiiii;:: 

AlHiiil  eOO  fwl  bcluv  bml  (it  Q 
fhaln.    . 

A'r."il..rcaii.ii)..ll-Ch»iii, 

■  Mi|ir,4ilc  1 t  liilmr  l.-«nipb»ll»Ch. 

It:::::::: 

It  ];ui;k  Irjluud  Dri>l)(t  1 


At  i:..1..i, 

r.M'.llat.- 

twi. 

Kli'vn 

i>itr.T- 

Loralloiinf  lieiichniiirks. 

.V,„ 

fWI. 

At  iWatrrry,   war,-),,,,..,.,    L„Ji 
1m"".",i..u„i1-«ii   «„r^ii„n«-.  \^-l 

, 

^■A, 

K'-l 

42^1 

i2.U^ 

-0,  i-n 

L:::::: 

|:| 

:!  ill! 

itSI 

4ii,:i73 

41,<.Tfi 

4ij.:hv-. 
miou 

-ll!074 
+0.011 

+(u>ia 

tsss 

iS",              ,  ■'""" 

Alwat  Hu   li-ci    aliuvu  iiHit  .■'j'caii 

Al  Wad  of  L-nb  JnUu.!  C1i«in. 
Al  hmil  or  St.  Louis  Clitin. 
Alniit  HOO  A«t  brluw  L,™l  «f  C 

A  HMupiod,  m. 

AlT|«f«»  r^t  ibon,  h.«l  «f  C«.p 

At  rwn  iif  CunplMll*  ChilB. 

At  howl  or  WinLebno.  liwa. 
M>r.>H9larpndlbelulrWln  nvlAf;ii  li. 

v;;:;:: 

IS 

niW 

sa.  IKM  1 

S:S 

xiiii;'^ 

■J,  liiJii 

■-■7  33) 
3",  0.-HI 

:S:S' 

:i.}.ftEt 

41.1™ 

+1.SS1 

!;;;;;;: 

1 

f' 

+1.301 

?i 

3,7sn 

4.»lr) 
4ieOU 

67,500 

ei.Tiii) 

78!  KW 

21 ! 5j; 

-t-ii.  :<n»    IVvrcnr  nldilli!  of  Mnlluu  Clinin. 

.)  II.  laiii    »p|Kiiilu>  inof«r  ^roiiiii.  cinun. 

si::;:::: 

TirtiBi:;: 

as 

Sffil^ffit 

APPENDIX   Y — ^BEPOBT   OF   MAJOR   MACKENZIE.  1809 

REPORT  OF  MR.  M.  MEIGS,  UKITED  STATES  CIVIL  ENGINEER. 

UxTTED  States  Engineer  Office, 

Keokuk,  lova,  Frhruarif  5,  IS9:^, 

:  I  have  the  honor  to  present  the  following  reiM>rt  of  operations  for  work 
ler  my  direction  during  the  calendar  year  ending  December  31,  1891 : 

KEITHSBURO  to  MONTROSE. 

eject  for  this  work,  calling  for  construction  of  brush  and  rock  dams  and 
»tections,  was  approved  February  28,  1891.  The  sum  of  $60,000  was  allotteil 
arpose.  Operations  were  begun  July  20, 1^1,  and  carried  on  until  Novoni- 
^1,  when  the  fleet  was  taken  into  winter  quarters  in  the  Des  Moines  Rapids 

nas  performed  by  hired  labor  and  use  of  Government  plant,  the  material 
rchased  in  open  market.  The  prices  paid  for  material  on  United  States 
inged  from  55  to  65  c^^nte  |>er  cubic  yard  for  rock  and  20  to  25  cents  per  cubic 
brush.  The  extraordinarily  low-water  season  of  1891  extended  during  the 
ue  of  working.  The  stage  was,  from  July  1  to  December  30,  1891,  never 
L  feet,  and  from  August  29  to  October  15, 1891,  it  constantly  hovered  about 
mark.  Such  a  continued  low- water  stage  is  unprecedented!,  and  the  fact 
ly  boats  and  rafts  continued  to  ply  the  river  is  the  best  evidence  of  the  good 
Jcomplished  by  the  works  of  improvement.  Twenty-four  million  feet  B.  M.- 
r  and  5,000,000  feet  of  logs  reached  and  passed  the  Des  Moines  Rapids  Canal 
\ie  mouth  of  September.  In  prosecuting  the  work  at  low  water  the  dams 
I  to  be  built  on  dry  sand  bars,  and  a  great  saving  was  effecte<l  by  the  use  of 
ired  (4.5  inches)  wagon.  The  coat  of  work  was  much  increased  by  the  low 
water,  by  the  great  length  of  the  tow,  and  by  the  sinking  of  towboat  I'lXfN, 
'prived  the  work  of  her  services  for  aJ)out  a  month. 

ntendent  S.  Edwards  was  in  charge  uf  operations  in  the  field.  He  was  nssisted 
ty  of  Montrose  by  Overseer  J.  R.  Carpenter. 

lit  extracts  from  Mr.  Edwards's  report,  which  give  statements  of  expendi- 
1  other  details : 

ity  of  Montrose. — Tlio  work  at  this  point  consisted  in  building  Dams  .7  and  8 
)  and  in  protecting  the  caving  bank  above  Montrose.  The  crossing  from  Devil 
i)5)  to  the  Illinois  shore,  as  shown  in  my  survey  of  July  1, 1891,  was  not  only 
)kod,  but  for  the  greater  distance  narrow  and  shallow,  making  it  esp<»cially 
for  rafts.  The  building  of  the  above  dams  made  a  straight  crossing,  anil 
ring  soon  produced  good  water. 

bank  above  Montrose,  since  survey  of  1888,  had  cut  nway  22  feet,  and  was 
,  the  principal  cause  of  filling  up  Montrosr  Harbor.  Only  a  part  of  the  rav- 
c  was  protected,  owing  to  the  close  of  navigaticm.  Tho  launch  Liivia,  in 
r  <>verseer  J.  R.  CarpentiT,  worked  at  this  locality  from  August  3  to  H,  1801, 
I  October  I  to  close  of  sejison. 

iiy  of  Keithshurg, — The  river  below  Keithsburg  has  been  troublesome  for 
ars,  but  perhaps  never  so  much  so  iis  during  the  lirst  three  weeks  of  August, 
(\'as  almost  impossible  for  boats  to  pass  without  being  aground  for  hours  or 

8. 

vork  here  consisted  in  building  Dam  16  (sheet  55),  leugtli  2, 150  feet,  repairing 
I  Dams  15  and  18  (sheet  55),  and  in  extending  shon*  i)rotection  <m  Huron 
J.58)  773  feet  downstn^am.  The  dil!ieulti«*H  connected  with  the  work  were 
s.  The  impossibility  of  getting  rock  near  Keithsburg  ner<?ssitated  a  long 
the  low  stai^e  of  water  niadi*  towing  very  slow  and  large  loads  impossibI<\ 
with  materials  at  works,  the  same,  especially  rock,  had  to  be  relo.'uled  on 
rges,  and  from  20  to  30  yards  at  a  time  hauled  by  han<l  to  building  barge. 
Ted  feet  of  the  dam  was  built  on  dry  bar,  partly  by  wheeling,  partly  hauling 
m  and  partly  by  using  pile-driver  engine  to  move  wagon  h)ads  of  nniterial 

1  time  was  lost  by  the  Virfn  in  helping  other  boats  over  tliis  and  aiijacent 

cs.    Twenty-four  hours'  steady  work  in  one  case,  and  perhaps  on<'-fourMi  of 

me  was  put  in  at  such  work,  this  of  course  interfering  greatly  with  her  reg- 

•loyment. 

ist  26  the  work  here  was  brought  to  a  sudden  stop  by  the  rUm  sinking  at 

irg,  after  striking  a  submerged  pile  directly  in  tne  channel  H(K)  to  !KK)  feet 

e  bridge.     The  boat  was  raised  and  taken  to  the  dry  dock  at  the  Des  .Moines 

Janal  for  repairs. 

•  the  Vixen  left  the  dock,  Sei)tember  28,  she  was  em]>loyoil  at  Burlington  till 

ibled  us  to  again  go  to  Keithsburg. 

16  is  not  completed,  but  is  doing  gcKNl  work,  and  was  left  in  asafir  rondi- 

le  channel  has  straightened  out  and  the  scouring  produced  a  good  depth. 

:yG  92 ^114 
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'■Tho  wnrk  here  went  on  from  Aiijjust  i  to  Re];ti _    ^ 

Novembtr  7,  iudiislTc,  the  lust  part  tiKiiix  the  bnildjiix  ut'TTS  fuel  oTrtiif.  ^_ 
tiuu  on  HoroQ  talaud.  TliU  bank,  whlcii  woh  vury  bigli,  wan  cuttiu^  Eut.dW 
p»rt  tu  the  tiulliUii);  of  Diim  16. 

"  rUiailf  of  BurliagioH, — Sentember  3. 1891,  tbt:  lumioh  Lkfi'h  br<)Uf(hlllieII<' 
Koitheburg  to  Biirliogton,  &na  a  torcn  wm  put  Kt  work  lnii>rovltii:  i-roMlD);   I 
Utt«T  lalaml.    Ttiin  cnuwing  wits  eo  Bballon'  tlial  only  tbe  lifEhlmt  tiotttx  r*ial 
ovor,  aud  ttiojr  with  difflnuTty,  the  river,  nhen  work  whh  eoiuiuvixwil  bcm,  h) 
rwuiBed  the  lowest  puint  on  reourd  aud  Koio);  b«luw  low  water  uf  t8Sl ;  mkI,  Tot  ni 
diiim  or  beavy'ilran  boats,  iiHvij;aliaii  w&s  sliut  uff. 

"  OninK  to  the  uceident  to  the  Ftjvb  tbs  Luci/ii  bad  to  do  the  lowlni-  ii|i  to  Si 
tembnr  iS.  and  vm  rmi  with  a  double  rrew.  Work  was  pnsheil  ha  fMt  n*  ]io"il 
with  BO  Biniill  n  towboat;  bnt  by  {September  IS,  notwithstiiudiue  the  (<oii tinned 61 
iug  of  the  river,  0.5  foot  more  water  wui  ftnitkd  than  on  Septumner  3.     "     '     '  ~' 


artfes  diAwiug  3  li«t  were  tiikeu  over  tho  crowing.  SronrLug  eentinnEd  Md  In 
jAiif  up  nerx  a^aiu  broucht  out  and  found  no  dim'ultjns  tbo  remti'  '  ~  '  -'  - 
sua.     From  8eptomber  28  to  October  30  the  Ftnm  did  tliu  towing. 

"  Tbe  work  couaUt4>d  in  building  ft  lempaniy  dtun  950  fwt  long  from  tti«  HI 
nidi'  of  the  chunnel ;  in  (completing  Duni  i  (sbeot  58),  eomiai'tiriMl  in  1888,  b' 
completed  at  the  time,  owiuc  in  the  tntflnecs  i»f  the  aoaaou;  in  building  * 
(sheet  58)  Mb  feet  out  Avm  tool  of  Otter  Inlund;  iu  buildiug  D«iu  &(■« 
length  IIU!  ftet,  of  wliich  iCA  U^t  were  built  on  dry  bur.  Diunii  t>.  0.  and  H 
B8)  were  ropnin^d  4iud«itnd  biir  botwixMi  Daius  B  luid  10  {ahiwt  58)  wub  pro"" 
building  BOfl  fret  of  ehoro  proleulioii, 

''  I'Mnily  of  DaUaa. — DjionLtiiniB  wi^re  carrliMl  on  at  thin  point  from  Nui 
ti>  IT,  when  luburiiig  foree  was  diBcharged  and  fleet  wss  totred  into  winter 
Thu  L'liiLunel  at  foot  of  Burlliigton  Islnod  was,  iluring  the  latter  part  of  tl 
in  a,  very  crooked  poiiditiou,    neri'BBitating  a  sharp  cnrve  t«  make  Uie  «1 
Kafti  would  frequently  get  aground,  oeiieciu I ly  if  running  without  a  b»«r ' 
WM  doe  to  the  w»ter  drawing  into  tlie  Bwin  ohul«  lietnwivi  Crow  IsIht. 
Turkey  bland,  fiirminR  a  bar  which  ibreateued  to  entiioly  abnl  <>n 
ebwrnel.  Dam  3(8heet69),length230feHt,wMbnUt, throwing  Uiewitl«i  I 
main  ohannel SKaln.     Tbisd»m,owingto  theaudden  cold  weatiier,  triiH  ii 
Kiilliiiriilly,  but  L-  iti  :i  ~ii(i-  condition.     Khore  protection  of  lalaliil  SKI  w 
I'll  I     '  .  ~|ii  !'< '  I.  1^  li<  '  '  ilii-  bniik,  htiug  high  find  moetly  BMid,  wu  eutiutgliM> 
I   ..        '  .  1   :  i'mIh  :i88  and38ti  recdved  slight  repaJTH. 

-Tl  ice- barge  M<:CcrmkIi,  160  feet  iiy  25  feet,  wsHunkia 
l.'niiidB.  lit  a  point  ikboiit  iine-fourth  mile  above  tbe  itv 

I..         I  .!  mill  i  liiwhoat  yiieii  iiud  dredge  Jjaz  wpre  cmplajd 

urn!- ■   ■      -I-    11.. k.     Tlic  luist  of  above  wnrk  w.is?16.50. 


l...«M,.rf,rri.iiil 

fret'  t'<  ;'l 

.;.-};;; 

-.     Tbopateh,  wl 
dl.^of  thepruLiu 
■egrad....     Nino  e 

I'li't  In  200  feet  i 

u  length. 

There  w 

-re'reinuved8ti5c 

<.f*.-.«7.ll7. 

■  were  emplnri' 
ued,  the  drwip 
wax  ir>(t  feet  long  by  90  M 
lew  ebniLiie],  ana  coDtaiuid 


r  1  Inunoh  f.ticia  v/a/t  employed  in  eenrrhing  for  obatnt 

-    isiic.  iind  Devil  Island.    A  large  roek  at  the  l»tf« 
i'ees.     Tbe  enst  of  Ibis  work  wus  ftHG.JKI. 
arkt  and  dredgo  Pkti'nix  completed  the  remuvilof  dl 

riiii;;)iiMit  v.iH  iiiifavorablo  to  rapid  or  cheap  mlL 
|■|■1■■'^  |-!il.i'[i  .iTiteduamoaloftbo  time  from  towii( 
■     111.  ■■ii".  I   u!ivii[iitiou.     TbewateratH 

.  I'i"  iil'l   1 1  till'  works,  and  small  loadn  pnlled  1 

ml  wboclcd  topWe.    At  KeidiAo) 

'    "        '.'■•!  I  )je  ]mrcliaM  of  abroad-tired  n0 

ii.i   '".      I  I'  '!>.:  dauis  un  ilry  bara  this  is  deoideal. 

'"   ''  '   |i'ii    I h'  irork  much  behind,  etae beinfM 

'  I!  .   I  I  iii.'li  /.ucin  into  work  too  heavyfor  ban 

'   '   '   ':  I  "I  I."  1^  up  with  the  di?m.-iud  formatui^ 

I.'.   iiM-i 'I'l-i-fiimishinRbniili 
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'*  A  great  nnmber  of  loj^  and  anags,  found  by  ub  or  reported  to  me,  were  removed 
M  soon  aa  time  coold  be  found. 

"The  temporary  dam  built  above  Burlington  was,  owing  to  the  lateness  of  tbe 
•eaaon  and  the  absence  of  a  dredge,  not  removed.    This  should  be  done  next  spring 

soon  as  possible.    A  couple  of  wing  dams  should  be  built  below  the  present  ones 


^  4m  the  Iowa  side,  to  prevent  the  sand  forced  through  by  the  other  dams  from  lodging 
!:'  in  the  channel,  which,  though  deep,  showed  much  filling  by  the  time  we  left.'' 


JUtl  of  work*  oanairucted  and  repaired  and  of  materials  used,  during  the  seasan  of  1S91, 

between  Keiikshurg  and  Montrose, 


Dam  5.  repai 

Dam  9,  repaired 

Dam  10,  repaired 

Bevetment  on  sand  bar 
60: 

DamS 
Sheet  60: 

Bevetment  Island  383 

Kevetment  Island  383,  repaired 

IteTetmeDt  Island  386,  repaired 
fflieet62: 

1hun7 

DamS 

Beretment  above  Montrose 

Total 


3,  712. 00 

a.  710.  00 

672.  00 


27,091.00 


il   Financitil  statement  for  works  of  im2>rovcment  bettreen  Kciihahurg  and  Montrose  during 

season  of  1891. 

Amonnt  exj)ended  in  the  field  during  the  calendar  year  1891  (from  distri- 
bution sheets)  $38,926.55 

'     Add  cost  of  material  on  hand  January  1,  1891 761 .  (K) 


Deduct  cost  of  mat-erial  on  hand  at  close  of  season $3,  SOO.  98 

Deduct  cost  of  removing  bowlders 674 .  (Hj 

Deduct  cost  of  removing  wrecks 95. 50 


39, 687. 55 


4, 570. 51 


Net  cost  of  field  work* 35,117.01 

Add  qnota  of  general  superintendence  and  oftiee  expeust's 1,  716. 74 

Add  lor  use  and  deterioration  of  i>lant 3, 368. 97 

Total 40,202.72 


Material  put  in  works : 

Rock nibie  yjinls 

Brush do . . 

-Total do.. 


2:^.  181..^3 
27,0I»1.00 

50,  275. 53 


See  footnote  on  page  1812. 


AveragB  cost  per  enbit  yoril  on  ImfKng __ 

Arerago  cost  per  enbic  yiuil  for  tiivi tuK aiiil  pulling  in  iuAt«ri»l ' 
Arnrage  i^oBt  per  ontilo  jardfnr  geui'i-iil  »ti|ivr!ii(<'jktli'iie(-  aiul  o 

Average  cnat  per  cnliioyM^  for  plnnt ,... 

AviTiigB  cuatpLT  cu1(io  jiirJ  iii  plnce* 


TheafitofSeptcmlwr  19,1890,  luiHic  a  spt^inl  nUnlment  of  «.000  for  tr 
bnr  Bt  MoiilTDHe,  nnil  a  project  for  dretlclne  iu  that  localltv  wiw  ftpjiraral  K 
77,  IWl.     Thi'  nurli  wat>  parfonncil  by  I'liiteil  Stnti«  ilnMl)^  Aiax,  t     '  '   ' 
boat  F%nn>,  iiu<]  waa  roiuini'iii^nl  .liine   1  nntl  coniplewd  June  Si,  18! 
of  Ootubei  11.  iS!)0,  Hlinwed  thi'  Inndinx  to  bo  in  very  bad  con  .     .   . 

of  which  bnd  oiiiulitiim  of  Iniiiting  iinckebi  fteflaentl;  refoBnd  to  Lind.    ^ 
pletion  of  rlnilgiiiR  apemtiniis  the  itnTbiir  has  been  in  excellcDt  simp*. 

iidoptnd  wiMiB  fppl  beluw'-^ * —  -rtoai    — leptiiearUie  fi'iry lauding;,  wbiV 

b»itig  met  witli.  tkv  <\m  >  to  tlie  full  ilopth.    Tbv  etmt 

■work,  thuiiKh  n>iiHonHlili>  awxl  bytht  iieceseity  of  remiiii 

Guuki'ii  liut  iiuula  Kid  II-  ltd  <.'oIlu«l«t  th«iv«n.     "" 

rantprinl  roiiiovpd  wiui  I 


JIIIAM.  ASSIKTAST   ESCINKER. 

llJfiTKii  Status  Kkninkkii  OKtrcE, 

Rock  hlttiiil.  III.,  Julu  !.  lAV. 
I  pre)  ill  I  in  II  T,v  rt'porl  of  0])i'r:itJoiis  on  Ibir 
>  Hoi^uiid  hiilf  of  tlio  tiM'.il  ,>(-ar  ending  Junt 


Ion  tbc  work  of  hiiildiiic;  dnniH  and  st'M* 
I  I'liiiunci  liinitH  werx  lii'guii.  Tbescre- 
!i'  licinj;  too  hl|;h  for  advaDt:i);eoitB  nari. 

tonbont  I'jj't^.  nniik  nt  ivcitbHburf! ft"''  | 
inst  of  llu-  fiidd  work,  thf  avirajt""*'  ■ 
atvruil  -would  bo  $0.2litt,  aud  tho  a>'en^ 
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the  floet  waf»  laid  up  in  Bonlan^or  81ou;rli.  Uiidor  th**  n(;reciiieiit  with  Mr.  C  n. 
Appletoii  dredf^ng  wiiii  hiH  i»1aiit  w:ih  rcrtnni<Ml  May  27,  \HiV2.  During  t\u^  n'liiaindor 
of  the  month  and  in  June  the  plant  wa8  employed  in  dco^x'ninj^  thochaun<>l  at  middle 
»nd  head  of  Piko  island  and  bolow  Furt  Snellin^  Bridge.  .The  drodgod  material 
was  deposited  on  the  lines  of  proposed  Dams  1  and  2  (sheet  C)  and  in  the  form  of 
shore  protection  in  the  bend  of  Pike  Island.  The  dr(>dge  was  employed  to  June  30, 
lii&2f  three  hnndred  and  thirty-one  hours  and  tii'tt'ou  minutes,  and  ren\oved  from  the 
cluiunel  lGy965.3  cubic  yards  of  material,  consisting  of  sand,  line  gravel,  sawdust, 
and  edgings. 

ST.   PAUL  TO  PRE8C0TT — PRKSCOTT  TO  T.AKR  PEI»IN — MINNKISKA  TO  I.ACROSSK — ROCK 

ISLAM)   RAPIDS. 

No  work  has  been  done  at  those  localitie^s  on  account  of  high  water.  Repairs  have 
been  made  to  portions  of  tlio  plant  to  be  used. 

BKLLKVl'K  TO  SAVANXA. 

From  the  appropriation  of  September  1!».  ISIK).  an  allotment  <»f  $25,000  wan  made 
for  work  in  this  locality.  A  project  calling  for  const  met  ion  of  rock  and  brush  dams 
and  shore  proti'Ctions  waH  apjiroved  January  0,  ISiil.  Contract  for  the  work  was  let 
to  Patterson  Brothers,  of  Keokuk,  Iowa,  March  2.  18!M,  at  IM)  cimtHper  cubic  yard  for 
rock  in  place  and  38  cents  per  cubic  yard  for  brush  in  place.  The  time  for  completion 
of  contnict,  which  was  originally  November  15,  iJSiH,  has  been  extended  to  Novem- 
ber 15,  1892. 

Operations  were  begun  May  12,  1892,  in  the  const niction  of  Dam  1  (sheet  40),  clos- 
ing chute  of  Island  257,  and  suspended  May  20,  on  account  of  high  water.  Three 
hundr«Kl  and  ninety-four  and  six-tenths  cubic  yards  of  rock  and  495  cubic  yanls 
of  brush  were  put  in  the  work,  which  will  be  resumed  as  soon  as  the  river  falls  to  a 
auitable  stage. 

BUOYS  ON   ROCK  ISLAND   RAI»II)S. 

The  hnoys,  having  been  repaire<l  and  repainted,  were  reset  A])ril  5  to  12,  1892,  by 
steam  launch  Louine.  There  are  now  31  buoys  in  the  system,  2{)  of  which  were  rest^t. 
The  chains  of  Nos.  1^  and  2H  coubl  not  be  found;  but  thesis  will  be  searched  for 
and  the  buoys  attiiched  later  in  the  season.  All  the  range  stakes  were  cari'fuUy  ex- 
amined and  n^pairiid. 

sriivKYs  ANi>  (:Ar(;i:.s. 

Ganges  have  been  kej)t  at  Hastings.  Hcdwing,  I'rairie  <lu  Chi«'n,  and  Winona  Ex- 
aminations of  the  river  weix*  ina<ic  in  the  vi<*inity  of  (Queens  liluff.  below  Dubuque, 
and  1>etween  Sand  Prairie  and  Arnolds.  Mai>H  of  thase  examinations  have  b(H.'n 
plotted. 

Very  respectfully,  your  oln-dient  servant, 

C.  W.  Durham, 

Maj.  A.  Mack i:\zir., 

Corps  of  En  (J  inters,  U.  *V.  A. 


REPORT  OF   MR.    M.    MKICS.    rMTKI)   >TATKS   CIVIL   T:N<HXEER. 

Uniti:i>  States  Knmjinker  Office, 

Keokuk,  Jowa,  Juhj  7,  t892. 

Major:  I  have  the  honor  to  present  a  preliminary  report  of  operations  during  the 
Hcrond  half  of  the  tiscal  year  ending  June  ;J(),  \Xi)'l: 

KEiTHsnriui  to  montrose. 

On  May  2,  1802,  launch  IaicUi  was  put  in  conunission  and  started  out  with  tleet  for 
vv-ork  near  Pont^>o8uc.  in  charge  of  Mr.  S.  Kdwards.  sui>erintendent.  The  river  eon- 
tinned  to  rise  so  fast  that  by  X\w  time  the  tieet  reached  Dalhts  City  the  banks  of  the 
river  were  under  water  and  all  work  had  to  ln»  aband(»ned.  The  lh?et  was  laid  up 
in  Dallas  Chute  in  charge  of  a  watchman,  and  the  Lucia  returned  to  Keokuk  May  7, 
1892. 

Very  respectfully,  your  obedient  servant, 

M.  Meigs, 
United  States  Civil  Engineer. 
Mbj.  a.  Mackknzie, 

Corps  of  Eiigintem^  U.  »S\  A. 


APPENDIX  Z. 


IMPROVEMENT  OF  MISSISSIPPI  RIVEK  ABOVE  FALLS  OF  ST.  ANTnONY, 
MINNESOTA,  OF  CHIPPEWA  RIVER,  WISCONSIN,  OF  ST.  CKOIX  KIVER, 
^'ISCONSIN  AND  MINNESOTA,  OF  MINNESOTA  RIVER,  MINNESOTA,  AND 
OF  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND  NORTH  DAKOTA; 
GAUGING  MISSISSIPPI  RIVER  AT  OR  NEAR  ST.  PAUL,  MINNESOTA. 


SJSPORT  OF  MAJOR  W,  A,  JONES,  CORPS  OF  EXGTNEERS,  OFFICER  IN 
CHARGEy  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1892,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Mississippi  River  above  Falls  of  St. 

Anthony,  Minnesota. 

2.  Reservoirs  at  headwaters  of  Missis- 

sippi River. 

3.  Cbippewa    River,    including    Yellow 

Banks,  Wisconsin. 
'4.  St.  Croix  River,  Wisconsin  and  Min- 
nesota. 


5.  Minnesota  River,  Minnesota. 

6.  Red  River  of  the  North,  Minnesota  and 

North  Dakota. 

7.  Surveys  for  reservoirs  at  the  sources  of 

Mississippi,    St.    Croix,    Chipjiewa, 
and  Wisconsin  rivers. 

8.  Gauging  Mississippi  River  at  or  near 

St.  Paul,  Minnesota. 


EXAMINATION  AND  SURVEY. 

9.  Red  River  of  the  North  and  tributaries  above  Fergus  Falls  and  Crookston, 
Minnesota,  and  Big  Stone  Lake,  Minnesota  and  South  Dakota. 


United  States  Engineer  Office, 

St,  Paul,  MinneHota,  July  -7,  1892. 

General:  I  have  the  honor  to  transmit  herewith  reports  upon  the 
works  for  improvement  of  rivers  and  harbors  in  my  charge  for  the  liscal 
year  ending  June  30, 1892. 

•  #  *  *  #  *  * 

Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSj  TJ.  8.  A. 

1815 


OF  THE  CHIEF   OP  ESOINEEBS.  H.  8.  ABMr. 


The  preat'.iit  pi-njcct,  uuder  wliicL  work  ha«  lieeii  carried  oii  siiM*  au4 
incloiliug  JHSO,  ii  based  upoQ  the  project  for  the  improvement  of  117 
luiles  i)f  the  river,  from  CouratU  Shoals  to  Uranil  Uapida,  the  Littfi  Ik 
present  head  of  Hteaiithoat  navigation.  TheeatJmateideo8t,t54,127.9l, 
is  given  in  the  re|>ort  of  Febraary  8, 1875,  upon  part  of  the  MiS8)su{i)it 
Tonles  to  tlio  seaboard,  ^dan  of  improvement  to  atford  3  to  5  feet  depn 
ill  the  channel  by  removinj^  »nags,  bowlders,  and  ttarn,  and  mnflniug/ 
tlie  low-water  discharge  to  widths  pra^^tieuble  for  navigation  by  mean* 
of  wing  dams  where  necessary.  In  1889  the  estimate  was  increased  td 
«03,000. 

Thia  same  report  (1875)  estimated  the  coat  of  improvement  of  dift 
river  between  the  Falls  of  St.  Anthony  and  St.  Cloud  at  4144,f*7jO, 
the  improvement  of  this 
low  wafer  between  the  1 
and  bowhler  Itars  and  tu 
SlliU,tH10,  appropriated  by 
was  expended  between  tli 
poit  and  estimate  of  Febru... , 
act  approved  June  23, 1874,  t 
river  above  the  Falls  of  St.  A., 
proving  the  channel  between  *' 

Steamboat  navigation  ban: 
3t.  (Jloud,  a  distance  of  78  mil 
gresfl,  tliat  of  $15,000,  by  act  ( 
ni»plieil  to  tlie  Btretch  (l^lOj  nim 
I  Ui.pi.Is.  ;i.    ■ 


MClll 


'  5  feet  depth  in  thechaiiiielat 
id  by  removal  of  sanii,  gravel, 
of  wing  d»Dis.  The  stim  of 
s  approved  August  14,1876, 
ior  to  the  rendition  of  tho  » 
ongreJ4s  had  iipprcipriat«ij,bf 
25,000  for  improvement  nf  Uw 
ich  was  also  exjieoded  iu  im- 
id  St.  Chmd. 

nued  between  the  Falls  anil 

d  appropriatujii  madeb;rC«n- 

I  approved  June  14,  I8S0.  iiM 

>  III  .1    gtli)  of  liver  between  AitMn 

all  subsequent  appropriatinn^  H>r ' 


s  of  St.  Anthony,  except  the  approprifltlaii   I 

ui\ii\''  u\  ;i(i  o ;;tvss  iqiiinivnl  SeptcmlKT  19,  18SI).  whirli  wa^  aii-    T 

|.lii'.|  !.- rlic  sririrU  (ls:,.|  [Mill's  ill  length)  of  ri\'er  betwci-n  (Iraml 
JtapiilK  iinil  lEntiiK'nl  (this  stretch  included  within  the  di»tan<'C  from 
til.-  Kapi.ls  to  Coniiidi  Shoals). 

ticl'oii'  wink  of  imin-ovenient  commenced  under  the  present  plan,  the 
.■itri-;iiii  l>i'twi>cn  (Irand  Kapids  and  Aitken  was  so  obatriicted  by  aiiag*'. 
^l(>\\  Idrrs,  and  li-aiiinfr  tref«  that  at  low  and  even  high  stages  of  water 
iia\  i.i:alic>iL  wa.^i  •litlicnlt  and  soiin-times  almost  impossible  for  stcaincrs 
(irawing  iiioic  than  ;t  feet  of  water. 

'I'hi'  amount  f.\ perilled  on  present  project  to  June  30.  1891,  inclndin^ 
iiiitsiaiidiii;:liabilities.is$.M,4;S9..T».  With  this  sum  there  had  beenpro' 
iliiii-il  a  gnu  ral  ilepth  in  the  improved  channels  of  3  feet  at  low^  water- 
,\  li'w  sna;;s  and  leaning  trees  oftered  some  obstruction,  but  did  not 
si'iiimsly  iiitci  Icii'  with  navigation. 

{■'ielil  \Mi]k  dining  the  past  liscal  year  was  pertbrmed  between  July 
■J~>  and  Scptriiiher  l.'i.  181tl,  in  removing  snags  and  Iciming  frws  bc- 
twc.-ii  Ciaii.i  liajiids  and  Aitkin. 

The  tblliiwiiig  is  a  statement  of  work  performed  during  tlie  fiscal  year 
eniliiig  .Inne  ."Sll,  18!Il*; 
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There*  being  no  dcmatul  at  present  for  nuvi^ation  betwi^en  Brainerd 
and  Minneapolis,  no  fnrtlier  appropriation  is  now  asked  for.  Tlietinie 
will  come  when  this  sliould  be  done.  I  will  say,  in  conelnsion,  that 
this  reiMsh  may  be  pltu»ed  in  excellent  navigable  condition  at  qnite  a 
reasonable  expense. 

Amount  exi)en<led  during  the  fiscal  year  ending  June  30,  1892,  in- 
clndinp:  outstsmding  liabilities,  $5,738.51. 

The  balance  of  funds  on  hand  will  be  (*x[)ended  in  removing  snags 
and  leaning  trees  betwe<in  Aitkin  and  Grand  Uapids. 

The  thre^  completed  reservoirs  at  the  headwaters  of  the  Mississippi 
River,  above  Grand  liapids,  may  be  relied  upon  henceforth  to  provide 
sufficient  water  and  depth  for  the  steaml)oats  on  the  river  at  and  above 
Brainerfl. 

Last  season  two  steamers  with  barges  were  engaged  in  freiglit  and 
passenger  transportation  between  Aitkin  and  Grand  Rapids,  During 
the  whiter  of  1889-'90  the  Duluth  and  Winnii)eg  Railway  Company  con- 
sti*ucted  a  line  from  Cloquet,  a  point  on  the  St.  Paul  and  Duluth  Kail- 
way,  to  La  Prairie.  They  have  since  extendinl  their  line  through  and 
beyond  Grand  liapids. 

In  1889,  my  predecessor,  Maj.  C.  J.  Allen,  reported: 

The  comparative  tables  of  cominorcial  statistics  herewith  show  that  in  1880,  the 
year  in  which  the  work  of  iiuproveiiieiit  between  Aitkin  and  Grand  Rapids  com- 
nienccd;  there  was  bnt  one  stramer  (with  its  barges)  plying  betwoou  those  points, 
and  that  though  the  amount  of  :fireight  transported  that  year  by  steamer  was  un- 
nsually  largo,  the  freight  rates  were  from  75  cent«  to  $1  per  hundred  pounds,  while  in 
1883,  1884,  1885,  and  1886  the  rates  reduced  to  20  to  40  c«»iits  per  hundred  pounch* 
The  last-named  figures  obtained  in  1886,  at  wliicli  time  there  were  tbree  steauiboats 
engaged  in  freighting  and  carrying  passengers  between  Aitkin  and  (jlran<l  Ka])ids. 
The  country  bordering  the  river  north  ot  Aitkin  is  becumiug  more  and'  more 
aettled,  and  there  is  no  doubt  that  the  improvement  of  the  river  already  etVected  by 
the  Unite<l  States  Government  hashirgely  contributed  to  the  increase  in  settlement. 

This  work  is  in  the  colh'cMon  district!  of  Minnesota,  of  which  St,  Paul  is  the  port 
of  entry  and  St.  Vincent  a  subport.  Oollections  for  tlie  year  eiuling  December  31, 
1^1,  $299,659.32;  value  of  domestic  exports  for  same  ])eriod,  $452,251. 

Abstract  of  uppropnations. 

By  act  approved — 

June  23, 1871 $25,000 

August  14, 1K76 20,  (H)0 

.June  14, 1880 15,  (XM) 

March  3, 1881 10,000 

By  act  passed  August  2,  1SS2 10,  0(K) 

By  actof  August  11, 1KS8 10,000 

By"  act  approved  Sei»tember  19,  l8iH) 18,  (KK) 

Total 108,000 

Mouvif  sUttciHcni, 

July  1, 1801. balance  uuexpembd $7,51)2.27 

.Tuiic  Si),  1892,  amount  expon(l«'d  tlurin*;  lisi  al  year 5,  749. 21 

Julv  1,1892, balance  unexiiendid 1,84:^.06 

July  1,181>2.  outstanding  liabilities 20.92 

July  1, 1892,  balance  available 1,822.14 
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UJ\VAT!:i(S  OP  MISSISSTPPI  RIVER. 


Tlir  ii'sciv.iir  iiroji'i'l  is  tlii'  (iiitrimie  of  surveys  and  examinations iii 
ISfiii.  1S74.  is'y',.  aTui  187!",  tlic  results  of  wliieli  are  publisiied  in  ap- 
Iit-Tullces  to  viiriiiiis  Aiiiiii;il  IJt'])nrts  of  tJie.  Chief  of  Eiigineers.  The 
n-simii''  of  the  sub.jtsct  is  ;;ivi'ii  tit  tite  Keport  of  the  Board  of  Engineers, 
iniiiteil  in  Appi'iiilix  A  A  to  tlie  Aniiiinl  Report  of  the  Chief  of  Engi- 
iiet'rs  lor  LSST. 

h'yinn  tli(^  rcsiilt^  of  tlic  siiiveys  and  examinations  Just  noted  and 
fiirtiier  e\aiuiii;itioiis  in  ISSll.  the  lirstcnst  of  constructing  forty-one  re* 
eivoir  dams  in  Miiitiesotii  iiiid  Wisconsin  was  placejl  at  *l,80i>,0Sl, 
excliisivtuif  lli;it  of  JLiiid  dama^'os,  wliieli  cotilil  not  be  given  in  advance. 
(See  page  1H71,  Ajipeudix  W,  to  Ifeport  of  the  Chief  of  Engineers  fot 
ISSl.) 

The  pruject  for  fliis  iinprovcnietit  was  inaugurated  in  18S0  by  an  ap- 
piopiiatioii  for  the  ninstrurtiim  of  a  reservoir  dam  at  Lake  Winibi- 
goshisli.  tnaile  liy  art  of  Cimgfess  approval  Jimo  14  that  year.  For 
t!ie  reasons  given  in  llie  Annual  lieport  for  lUSii  the  work  of  eonstnic- 
tion  was  coninienciMl  ami  has  been  eontinued  in  Minnesota. 

The  pn.jert  iias  for  its  object  the  eonstniction  and  maintenance  of 
reservoirs  at  tlie  head  walers  of  the  Mississippi  River,  in  the  State  of 
Minnesota,  for  the  purpose  of  lollwtiiig  the  surplus  water,  principally 
from  the  prceii)ilation  of  winter,  spring,  and  ejirly  summer,  to  be  sya- 
tematiciilly  released  so  as  to  heiielit  navigation  upon  the  Mississippi 
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River  below  the  dams  and  as  far  down  as  Lake  Pepin.  Reduction  of 
li€i|(ht8  of  floods  ill  localities  immediately  below  thc^  dams  is  expected 
to  obtain  to  some  extent,  but  control  of  extended  Hoods  or  fi'eshets  is 
not  expected. 

There  are  four  completed  reservoirs,  viz : 

At  Lake  Winibigoshish,  completed  in  1883-'84;  capacity,  45,800, 
000,000  cubic  feet. 

At  Leech  Lake,  completed  in  1884;  capacity  30,000,000,000  cubic 
feet. 

At  Pokegama  Falls,  completed  in  1884,  lift  of  dam  increased  in  1889; 
capacity,  4 J(K),000,000  cubic  feet. 

At  Pine  Biver,  completed  in  1886;  capacity  7,500,000,000  cubic  feet. 

Rules  and  regulations  to  control  the  use  and  administration  of  the 
reservoirs  were  formulated  and  approved  by  the  Secretary  of  War 
February  21, 1889,  as  authorized  by  the  river  and  harbor  act  of  August 
H,  1888.  Gaugings  of  the  Mississippi  River  at  St.  Paul,  to  determine 
the  effect  of  reservoir  water,  have  been  made  to  a  limited  extent  during 
the  past  three  years;  they  form  the  subject  of  a  separate  report. 

During  May  and  June,  1891,  men  and  materials  for  constructing  the 
Sandy  Lake  Dam  were  assembled. 

Amount  expended  upon  this  work,  including  examination  at  proposed 
dam  sites,  hydrological  observations,  land  damages,  amounts  ])aid  to 
Commissioners  in  attempted  settlement  of  awards  to  Indians,  and  care 
Hud  maintenance  of  the  works  to  the  close  of  the  fiscal  year  ending 
June  30,  1891,  $619,850.20. 

Operations  during  the  past  fiscal  year. — At  the  completed  reservoirs. — 
The  operation  and  care  and  protection  of  dams  and  recx)rding  liydro- 
logical  and  meteorological  data. 

During  the  months  of  May  and  June  the  reservoirs  came  under  a 
<^ndition  of  heavy  flood.  To  meet  the  unusual  requirements  extra 
Watchmen  and  runners  were  employed  and  daily  communication  was 
kept  up  with  Pokegama  Dam,  while  by  means  of  the  runners  reports 
ireached  me  every  second  day  from  the  reservoirs  above.  Pokegama 
Ifceservoir  soon  filled  to  within  one  foot  of  the  greatest  height  which  it 
«au  bear,  when  it  was  discovered  that  the  piers  which  hold  tlie  log 
l>oom  would  have  to  be  raised  higher  before  allowing  the  water  to  rise. 
A  discharge  of  1,000  cubic  feet  per  second  was  found  to  be  sutticient  to 
hold  the  water  at  a  stand  while  the  piers  were  being  raised.  Soon  after 
the  head  was  allowed  to  increase  one  of  the  gate  stems  pulled  out,  in- 
dicating a  weakness  in  an  unexpected  quarter.  That  is  to  say,  the  fas- 
tenings of  the  gate  stems,  having  been  designed  for  a  head  of  10  fc(*t, 
conld  not  be  relied  uiK)n  after  the  jiccumulation  of  a  head  of  12.'.\  feet. 
lliia  made  it  necessary  to  restrict  the  hetwl  for  the  present  to  12  feet. 
As  soon  as  possible  the  gates  will  be  strengthened  and  sonut  minor  al- 
terations made  at  the  log  sluice  entrance,  which  will  permit  a  head  of 
13.5  feet. 

At  Sandy  Lake  Reservoir. — The  construction  of  the  dam  for  this  res- 
ervoir was  proceeded  with  and  is  now  well  underway.  It  will  be  com- 
pleted by  November.  The  titles  to  lands  that  will  be  overflowed  by 
the  construction  of  Sandy  Lake  Dam  were  acquirexl  by  condemnation 
proceedings.  During  the  month  of  May  a  heavy  flood  came  upon  Sandy 
Lake  and  the  Mississippi  Eiver.  The  water  rose  above  the  crest  of 
the  cofferdam,  but  foreseeing  the  danger,  I  ordered  splash  boards  put 
on,  which  gave  an  additional  height  of  :\  feet.  The  cofferdam  has  held 
all  right  under  these  trying  conditions.  It  was  expected  that  the  dam 
would  be  completed  during  the  season  of  1891,  but  the  site  was  nearly 
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iiKOCoej^siblc  except  by  way  of  the  river,  and  the  latter  was  so  continu- 
ally crauinie4  with  log  <lrive«  as  to  make  it  inii)ossible  Ui  assemble  the 
materials  soon  enough.  Advantage  was  taken  of  the  romls  and  the 
frozen  surfaces  of  lake  and  marsh  dui'ing  the  winter  to  assemble  nearly 
all  of  the  remaining  materials  and  supplies  for  completing  the  work  in 
one  sea^^n. 

The  operation  of  the  dam  at  Sandj"  Lake  involves  a  peculiar  feature. 
The  dam  has  for  its  object  the  storing  of  water,  the  release  of  the  same 
for  navigation  puriK)sea,  and  the  passing  of  log  driven,  which  the  inter- 
])ositi<)n  of  an  obstruction  in  the  navigable  waterway  nece^ssitates. 

A  skt»tch  showing  the  relative  position  of  the  reservoir,  the  dam,  and 
the  Mississippi  River  is  herewith.*  From  this  it  will  apin^ar  that  when 
the  discharge  from  Pokegama  lleservoir  is  suflBcient  to  raise  the  level  of 
the  water  in  the  Mississippi  River  just  below  the  dam  higher  than  the 
level  of  the  water  in  the  reservoir,  the  c^inditions  of  heail  and  pi^es- 
sure  on  the  dam  will  be  reversed. 

As  a  matter  of  tiwjt  these  conditions  will  frequently  obtain,  and 
this  necessitates  peculiar   constructions  to  meet  them.      The  ortli- 
nary  slid(»  valve  at  the  bottom  which  is  used  for  discliarging  water 
will  be  r(»lieved  from  bjwk  pressure  by  using  the  stop  planks  designckl 
for  use  in  case  of  repairs.    For  the  log  sluice,  I  have  designed"  a  re- 
versible bear-trap  gate,  which  is  illustrated  in  the  drawings  herowitb.f 
It  is  composed  of  two  leaves,  of  uniform  size  and  sti'ucture,  coiinect<*d 
by  suspen8i(»n  chains,  so  that  they  will  fold  on  the  bottom  the  one  upon 
the  other.    Each  leaf  is  competent  to  carrj^  the  whole  pressure  on  the 
gate.    Tlie  opening  between  them  is  closed  by  a  fender  or  idler,  which 
closes  the  hydraulic  chamber  and  keeps  it  fre^  from  drift.    In  order 
to  insun*  a  rai)id  lowering  of  the  leaves,  sufficient  iron  has  been  intro- 
duced t<»  overcome  the  flotation  of  the  gate,  and  sink  it.     A  i>oii:ion  of 
tliis  iron  is  disposed  so  as  to  stifteii  the  gate  and  a  portion  so  as  to  re- 
sist the  abrasion  of  passing  logs.    To  overcome  this  weight  in  raising 
the  leaves,  surti<*ient  air  under  i)ressure  is  led  into  a  bag  l>iug  trans- 
versely beneath  eaeh  leaf.    This  air  it  admitted  through  the  hinge 
rods,  whieli  are  made  hollow  for  the  puiT)ose.     It  is  o])erated  a^s  follows: 
Tlie  gate  being  folded  on  the  floor,  water  islet  into  the  clostMl  hydraulic 
chamber  below  it  from  the  ui)per  iQvel.    The  pressure  of  this  water 
raises  tlie  gate  and  closes  the  sluice.     If  there  should  not  be  sufficient 
h(»ad  to  start  t\w  gate,  air  is  forced  into  one  or  both  of  the  air  bags 
sutlrteient  to  raise  the  crest  of  the  downstream  leaf  to  the  water  surface. 
Thereafter  the  flow  alone,  or,  taken  with  the  iueieased  flotation,  will 
hold  the  gate  closed.    To  o])en  the  gate,  connection  between  the  upper 
level  and  the  hydraulics  cliamber  is  closed,  and  at  the  same  time  tliat 
between  tlie  chamber  and  the  lower  level  is  opened  by  one  movement 
of  the  valve,  and  tlu*  gate  folds  upon  the  bottom.    Its  crest  can  be  held 
at  any  intermediate  ])oint  by  a  proper  adjustment  of  the  valve.     This 
Ibi-  sluicing  logs,  whieli  can  thus  pass  freely  over  the  crest  of  the  weir. 
When  the  iiead  of  water  changes  fnmi  one  side  of 'the  dam  to  the 
other,  if  there  is  suflieient  depth  t-o  allow  the  crest  of  the  hanging  leaf 
to  ])ass  ch'ar  of  the  otlier  it  will  do  so  through  the  aid  of  its  air  bag. 
Wlien  both  are  at  same  level,  both  leaves  aiv  raised  by  means  of  the 
(Tab,  so  as  to  allow  the  fastenings  of  the  idler  to  be  changed  for  re- 
versal, and  they  are  then  lowered.    As  soon  as  the  change  of  head 
takes  i)laee  the  upstream  leaf  will  fall  to  a  pendent  ix>sition.    Li  case 

*Not  Hubiuittcd.  tNotpiiuted. 
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there  should  not  be  sofflcient  lieight  of  water  to  allow  the  leaves  to 
pass,  we  have  the  conditions  of  the  old  bear  trap,  and  nothing  need  be 
done.  It  may,  however,  bie  advisable  sometimes  to  raise  the  leaves 
artiiiciaUy  and  assist  the  reversal  of  the  gate  thereby. 

Table  ahowing  cost  of  suhsUteitce  at  Sandy  Lake  Bam,  June  1,  1891,  to  April  SO,  1892, 

inclusive. 


Articles. 


ApplM,  evai>orat<'<l pomidw . 

Allspices  grunnd «lo. 

Apricots ilo. 

Beef: 

MesH do. 

Frt'nh do. 

Canned do. 

Kneon do. 

SeanH: 

Navy do . 

Lima do. 

Strinjr do. 

Da1dD>!  powder do. 

Sutt«r do . 

liw't « do . 

Crackers do. 

Com: 

Canned do. 

Green vtwH. 

Starch poinidH. 

Cinnamon,  ground do. 

Cheese do . 

Cloves «lo. 

Cotlee.  Arlmckle'H do. 

Currents.  drie<l <lo . 

Cranberries do. 

C:ibba);6 <lo. 

Citron A. <lo. 

C*HlftKh do. 

£^^M do/.cn . 

Kxtract: 

Ij4Mnon qnnrU. 

Vanill.-i piiiiM. 

riour; l)iiuinls. 

(rrnhain  do 

Hiirkwhtuit «lo. 

Kisb.  Insb do. 

<i  mil  lid do. 

Jniuaicii omurs. 

Hum l»omids . 

Hominy «lo. 

Hi>|m do. 

KiTOSfTlt*  oil ^:)ll«ms. 

Lanl jhmmmIh. 

Mswaroni <lo. 

Mati'lii'H Iu>\ts . 

Mackerel jioimdn. 

Miul : 

(*i»m do. 

Oat do. 

Milk,  condensed laiis. 

]\Iilk «lll;Ml.>i. 

M<dHH!*«*H ;:;il!<:iiH. 

Mit>*tard: 

C'oioiMoii l>oimiU. 

FrciH  li «io. 

Xiitine;;8 

OiiioiiM 

l*otato<'rt .   tlo 

i'nuies : do 

X*ork.  iiicrt.s do 

l*ea<dn!s,  cannt*<l do 

l*eart: 

C'nnntrd do 

l>ric<l do 

tickles ;:ullon.'i 


Total 
cost. 


do. 


•  !o. 


Onan-   Average 
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10.1,  Juuel,  ISflS,  to  May  1,  I832 9.315,ffl     ' 
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AiiKiiiiit  <'X|M'iiii<'(l  during  liscal  vear  ending  Juii<i  30, 1892,  iucInAiog 

iml.siaiMlin;;  liabihtivs.  Sii4.1iL'.il3. ' 

'I'lii'  Uoiii'liciiil  (■(Vects  rosiTlriiifi  in  prcviims  years  fi'om  the  operatiwn 
111'  llic  coiiijilrti'd  wsci-vuirs  liiivc  been  niaintaiued. 

TU.>  lloai-d  (.1*  r;n-in(;er.s,  in  tlieir  repiirt  dated  May  2i,  1887,  airf 
juinted  on  jip.  Jf>8I-l(iy;S,  Auimal  Ut'iiurt  ol'tlio  Cliiof  of  Engineers,  ISS'i 
t}.\pre8s  tliJK  opinion: 

At)  fur  iluvvii  itH  tlie  inoiitli  of  tlm  lir^it  t'oiistderable  tributury,  t.ht)  St.  Croix.  Ui< 
tliBi'Bforuuul  iiuTi'Mxiiiiabli;  b)»ii[>|><>9<t  Itiat  Uikvij^utioii  may  bu  buuufiteil  Qvurlyil' 
proportiiin  to  tbe  elfei't  iipoi]  tlio  -St.  J'aul  gauge,  i.  e.,  fioni  1  foot  to  18  iuche*  at  low- 
water  stagfH. 

Sly  predcct'ssiir,  in  Jii.s  animal  rejiorts  for  tlie  vpars  1887, 1888,  aiii^ 
188,0,  lia.s  stated: 

From  Hiii'li  <ibsi;r\-»tLnii.  mn  iiumiis  ailiiilitud  of  iu  1885  anil  It^iti,  and  stated  in  l]l> 
ri'jMirtu  lit'  ])rrrnihvT  Ifi,  IWi.  ^iml  N.-vombiT  5,  ISSll,  l.otli  of  which  are  heri-  re^ivo.-t- 
fully  HifiTreil  I.,,  it  aiiiiriunl  iliiii  ivlim  the  rivor  nIo.hI  iU  2  feet  on  thn  U.  S.  i>ign-^ 
i^rrvii-i-piiLKeatSt.  Piinl,  the  .■llrt-ti.f  every  100 L-nbir  re«t  jieraeeoml  ofwuter.-iililt-' 
to  the  river  anil  Mti-ailiiy  niiiintiiiiifil  waH  eijniritlenr.  to  inerea«iii$  the  depth  <>j it ^ 
teiitii  of  i>  f(H>l.  Am  tlie  rivei-  vi.stui  thu  ilepUi  efleel  iif  eaeli  IIKI  i-uliji'  ft-et  of  xvato 
ileereiiM'M  siiiiii'«>hal.  It  n|i|M'ars.  ii.iwi-v.'r.  fiiitn  oxaniitiatiniis  in  l^'i  and  imi.  IU:i 
1he,-l1V-,l  of  Oil'  lil..Tafri)  iVMliT  rr..i.i  lliv  ftniv  reiervi.irs  «:is  llii.  aiUlitioiiof  I  f.-i' 
iiii.lii|.w;ii-.lsl..llu'ii.-iitlial,-!t.  l'Miil.iliiiiii.!thf.lry  ]i.ii..a,..f  tin)*- years,  the  a.l- 
ilitiuua!  il<-|>Ib  lii'iMH  line  In  flriali'm  nfwaUT  Biirlacu  an  wi'll  as  tuuUditioual  Btuur, 
{SeeApiH-miix  AA,Ahuiv,i\  \U-V"V\.  \i'v.1,> 
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The  benefit  of  the  reservoir  volume  extende^l  over  some  425  [390]  miles  of  river  below 
Grand  Rapids,  the  rapids  being  388  [353]  miles,  by  river,  above  St.  Paul.  Of  the  425 
[390]  miles  200  p65]  are  navigated  by  steamers. 

The  increase  in  channel  depth  at  St.  «Paul  due  to  the  release  of  the  stored-up  water 
nndoubtedly  averaged  for  the  86  days  1  foot  to  1^  feet.  (See  Appendix  Z,  Annual 
Report,  1888.) 

The  increase  in  channel  depth  at  St.  Paul  due  to  the  reservoir  water  undoubtedly 
averaged  1  foot  during  the  low- water  season  of  1888.  (See  Appendix  B  B,  Annual 
Report,  1889.) 

The  effect  of  the  reservoirs  on  the  navigable  depth  of  water  in  the 
channel  of  the  Mississippi  iliver  above  the  Falls  of  St.  Anthony  is  not 
as  conclusively  shown  as  it  could  ba  A  series  of  hydrological  and 
meteorological  observations  on  the  Mississippi  and  the  principal  tribu- 
taries above  St.  Paul,  extending  over  a  period  of  sever^  years,  would 
furnish  information,  not  only  of  great  practical  value  in  the  operation 
of  the  reservoirs,  but  would  also  be  of  scientific  value  in  connection 
with  the  loss  of  river  water  by  evaporation  and  filtration,  and  in  the 
progression  (and  even  dispersion)  of  a  flood  wave.  A  commencement 
in  this  direction  has  been  made  by  the  provision  for  gaugings  at  or 
near  St.  Paul,  but  the  money  available  for  the  purpose  is  inadequate 
for  thorough  work,  and  is  only  applicable  near  St.  Paul.  It  is  esti- 
mated that  the  sum  of  $15,000  per  anuum  can  be  profita;bly  expended  in 
hydrological  and  meteorological  investigations  during  a  period  of  4  years. 

The  sum  of  $31,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1894,  as  follows: 

Operation  and  maintenance  of  the  five  completed  reservoirs $1H,  000 

Hydrological  and  meteorological  investigations 15, 000 

31.000 

For  commerce  benefited  by  the  reservoirs,  reference  must  be  made 
to  the  commercial  statistics  of  the  Mississijipi  River. 

For  valuable  assistance  in  work  upcm  and  management  of  the  reser- 
voirs, I  am  greatly  indebted  to  Mr.  Archibald  Johnson,  assistant  en- 
gineer. 

Abstract  of  api)roi)r\atums. 

By  act  approved  June  14,  1880 $75, 000 

By  act  approved  March  3, 1881 150, 000 

By  act  passed  August  2,  1882 300,  000 

By  act  approved  July  5, 1884 60,  000 

I5v  act  approved  August  5,  1880 37, 500 

By  act  of  August  11,  1888 12, 000 

By  act  approved  September  19,  1891) 80, 000 

By  act  approved  July  13,  1892 60, 000 

Total 774, 500 

^lotment  per  letter  from  Oflfico  Chief  of  En«;iiioers — 

November  9,  1881 $1, 572. 15 

January  20,  1882 176. 00 

January  18,  1888 ^3.85 

May  11,  1888 8.60 

lExpensesof  commissioners  in  attempted  setth/nient  of  awards  to  Indians.   .  333. 73 

JVllotted  and  expended  by  othcer  in  (.•harjj:e  for  nu'toorolntrlcal  observa- 
tions, borings,  examinations,  etc.,  at  proposed  <lam  sites,  letter  from 

Office  of  Chief  of  Engineers,  May  27,  1881 7, 500. 00 

Expended  by  officer  in  charge  in  connection  with  the  bnihling  and 
operating  of  five  reservoir  dams  to  June  30,  18!)2,  including  outstand- 
ing liabilities 673,807.90 

Total  allotted  and   expended    to   June  WO,  IH92.  including  out- 
standing liabilities (;84,  042.  23 

Estimated  cost  of  the  system  (onnlLing  that  «»!  l.iinl,  etc.,  «l.unagcs). ..    1,  H()y,  (K^.  50 
Amounts  appn>priated 77 1,  5()().  (X) 

Kemaiuing  to  be  api>ropriated 1, 034, 583. 50 


ililiililu  for  llacal  jcu  eHding  Jiiiin  80,  1»13. . 

Aniiiiintthitt  n 
31),  IWJl 

utiuilUt-il  ill  comiilinnnv  with  rciinirnmontaDf  si^utiunaljo 
liurbor  uoU  of  imi  ituil  ISiiT. 
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ficient  to  famUli  6,000  oabio  feet  per  second  for  104  diiys,  enough,  he  estimated,  to 
Eidd  2  feet  to  the  ordinary  low- water  st^igo  of  the  river  below  St.  Anthonys  Falls. 

rhe  estimated  cost  of  the  three  dams  was $114,340 

Pokegama  Dam,  16-foot  rise,  built  of  stone 52,540 

Pine  River  Dam,  16-foot  rise,  built  of  timber 31,808 

Mille  Lacs,  built  of  timber '...      30,000 

It  may  be  mentioned  here  that  a  16-foot  dam  at  Pokegama  would  not  have  accom- 
plished what  was  claimed,  as  it  was  determined  by  the  survey  of  1874  that  Leech 
Lake  was  26.9  feet  and  Winibigoshish  24.1  feet  iibove  the  water  surface  at  Poke- 
gama, and  from  a  later  survey  it  was  estimated  that  a  24-foot  dam,  with  the  neces- 
sary dikes,  although  it  would  not  back  the  water  up  into  either  lake  to  an  appre- 
ciable extent,  would  cost  about  $690,000,  and  a  30-foot  dam,  capable  of  raising  Leech 
Lake  3.1  feet,  and  Winibigoshish  6  feet,  would  (tost  somewhere  in  the  vicinity  of 
$1,161,798,  lea^in^  out  entirely  the  cost  of  damages  to  overflowed  lands. 

The  reservoirs  formed  by  this  latter  dam,  it  is  cstimnt-ed,  would  have  been  capable 
of  retaining  71,000,000,000  cubic  feet  of  water,  j)r«bably  a  very  large  underestimate. 
As  the  general  level  of  the  country  in  the  vicinity  of  Pokegama  is  considerably  less 
than  30  feet,  there  is  no  knowing  where  the  water  would  have  gone. 

By  the  way,  it  is  not  intended  that  this  should  be  understood  as  a  criticism  on  Mr. 
Cook*s  report.  The  fact  is  that  at  one  time  the  con Ht ruction  of  a  dam  at  Pokegama  to 
retain  all  the  water  was  very  strongly  urged  and  these  were  the  reasons  wliy  it  was 
not  done. 

The  fact^,  as  set  forth  by  Mr.  Cook,  were  so  favorable  that  Gen.  Warren,  in  his  re- 
port of  1869,  after  expatiating  on  the  possible  benetits  to  be  derived  from  the  reton- 
tion  of  so  large  a  quantity  of  water,  both  to  the  work  at  the  Falls  and  to  low- water 
navigation,  recommended  that  an  appropriation  be  nuide  for  a  thorou^^h  survey. 
Five  years  later,  in  1874,  the  General  Government  having  in  the  mean  time  under- 
taken the  preservation  of  the  Falls  for  the  benefit  of  navigation  on  the  river  above 
them,  an  appropriation  was  made  and  a  survey  ordered. 

Col.  F.  W .  Farquhar  was  in  charge  of  the  work  of  this  district  at  that  time,  and 
the  survey  was  made  under  his  direction.  The  area  examined  was  very  extensive, 
taking  in'the  main  portiim  of  the  watershed  of  the  Mississip])i  Kiver  from  Aitkin  to 
Cass  Lake,  Pine  River,  Gull  River,  and  Mille  Lacs. 

The  work  at  the  three  latter  couHiMted  mainly  in  examinations  to  determine  if 
suitable  dam  sites  were  obtainable,  as  the  existing  Government  surveys  supplied 
sufficient  data  to  determine  the  extent  of  the  watersheds  and  the  area  of  the  lakes 
suitable  for  reservoirs. 

On  the  Mississippi  River  the  area  that  required  actual  surveys  was  very  large, 
including  Leech  Lake,  Cass  Lake,  Lake  Winibigoshish,  Mud  Lake,  Pokc<;::iuia 
Lake,  and  some  300  miles  of  river.  Some  portions  had  been  covered  by  the  (lovern* 
ment  surveys,  but  there  were  large  areas  in  which  even  this  aid  to  the  work  was 
lacking. 

Tlie  examination  was  commenced  early  in  July  and  conii»lete<l  about  the  1st  of 
November,  short  four  months.  During  that  time  the  areas  of  the  lakes  and  rivers 
and  probable  flowage  lines  were  determined,  suitable  site's  for  dams  selected  and 
examined,  and  lines  of  levels  were  run  connecting  tlie  entire  system,  giving  the  ele- 
vation of  the  lakes  and  the  slopes  of  the  rivers.  Numerous  gangings  were  also  made 
to  determine,  as  far  as  possible,  the  probable  discharge  of  the  streams.  The  force 
employed  consisted  of  7  engineers  and  about  50  men,  ilivided  into  three  parties. 

The  result  of  this  survey  was  a  favorabb-  report  from  Col.  Farquhar,  in  which  he 
stated  that  seven  suitable  sites  for  reservoir  dams  had  been  found,  capable  of  retain- 
ing about  95,500,000,000  ciibie,  feet  of  water,  a  result  somewhat  (liferent  in  detail 
from  the  first  report,  though  with  the  exception  of  the  estiinat<;<l  cost  still  more 
favorable. 

The  seven  proposed  reservoirs  were,  in  detail,  as  ftdlows: 
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Witli  tlip  survey  of  187i,  nml  tUo  BuliMqiient  report,  oporatioua  weir  »nt\ 
aiul  iiulhiiis  fiirChrr  whb  iloiio  until  187B. 

It  limy  be  luuDtioaeil  \ii>Ta  that  foai  of  the  proposed  dams  will  probsbl;  onai  hiB 
buill.  Those  at  llud  Lake  and  Vonnilioii  Bivi-r,  it  w»8  afterward*  dplinoiBel  I 
Dould  bf  diapenaed  with  by  roiaiiig  the  dam  at  Pokegama  Fall*,  and  holdioE  lb  fl 
-tratct  at  that  point. 

The  propoaed  dam'ut  Gull  River  will  probabli-  be  ubaadoned  on  acpmi 
ceMiva  damagM  Mkod  fuT  orerflowed  louda.  At  HiUe  Lacs  the  an>a  i  i 
abed  is  so  eiiisll,  in  jiroportioii  to  the  urea  of  the  lake,  that  the  i-i 
reached  thnt  a  henit  Biifflcicut  to  produce  a  good  diecharee  could  out  in 

In  July.  1678,  Col.  Faivjnhar  -iras  *iiceeeite(l  by  M».|.  Charles  J.  All*  i 
tlid  same  lime  iiu  nnpropnation  waa  made  for  contianing  the  euTveja 

In  mlditiou  to  the  comtiletion  of  the  work  on  the  upper  Missiasipui  River,  tha  | 
wnterKhed  of  a  eoiiaidcrable  portion  of  WUeousia  was  that  year  iuoludeil  la  Iki  I 
•Konii nation,  embracing  allof  tbe  imiiortatit  6tJ«anu  disvhareiog  iau>  IhoMlMtt-  I 

eippi  Eiver  above  Lake  Pepin,  the  St,  Croix,  Chippena,  and  Wis "    '' ' 

their  nnnieroiis  IrihiilHrie«. 

Ilie  work  on  thi<  npf  er  Mieaissippi  River  in  1878  eanntBtHi}  mainly  la  the  niwf  i 
of  the  proposetl  dam  sitca.  going  more  into  detail  than  wa«  poesihle  iu  I87(,  will 
borincH  at  the  proposed  eite«f^ugiiigB  to  detennJnebi^h  and  low  witter  disvhargt^  J 
and  oiujervattoni)  on  looal  precipitotion  and  evaporatinu. 

In  Wisconsin  the  work  waAof  abont  the  same  character  as  that  ontbt^  MissiMtp^ 
in  lfi74,  thn  examination  of  localitiea  favorable  for  the  retention  of  wmIit  Had  uM  ' 
for  dame,  Ptc. 

The  exaoiinntiiia  in  Wisconsin  was  continued  to  completion  iu  1979,  with  ibe  !•• 
salt  of  the  selection  of  thirty-fuur  favorable  sites  for  reaerroirs  und  dams. 

Compared  tvith  the  proposed  reaert'oirs  on  the  Mississippi  Hirer,  those  )in>p«wd  i 
on  the  Wisconsin  River  were  comuaratively  small,  there  being  onlj'  two  that  dobU 
r«>taiti  7.000,000,000  onbie  feet  of  water;  the  remainder  ranging  from  tOO.OOOfin  i 
culiio  feet  npward.    Tho  total  capacity  was,  however,  about  79,000,000. noo  <nUt 
ftet,  only  abont  19,000,000,000  less  than  the  quantity  claimed  for  tli«  MiatlailpFi  ( 
L  lliver  Byatem.  h 

f       Tlie  proposed  reaervoim  in  Wisconsin  were  dtMtribated  as  follows:  I 

On  the  St.  Croix  and  tribntnrieB.  fonrteen,  capable  of  retaining  M.OOn.ODO.UU  k 
ciiliiu  (vol,  with  a  watuislied  uf  D,01^  squAre  miles.    The  totui  supply  from  IM  < 
watnrehed  was  estimated  at  98,000,000,000  cnbio  feet.    There  would,  thareforo,  htn 
lieou  n  nurptun  on  tbe  St.  CruiT  of  about  65,000.000,000  cubic  feet. 

'I'hiiai.OOO.^KWHW,  Hull  ronld  bnve  been  retained,  wonld  have  furnished  i.il.^ciilifr 
fi-et  of  water  per  second  for  nine!  v  days. 

The  I'DSt  of  the  fuurtceu  dams  was  e4limnt«d  at  93^,730. 

The  rainfall  of  the  .St.  (.'roix  basin  averaged  about  35  inches,  of  whichO.Tof  ifotil 
wns  («tiinati'd  as  availuble. 

On  the  Chippewa  Rivxr  atid  tribntaries  twelve  dam  sites  were  loratod,  oapablruf 
retuiiiiuK  about  25.350,0(10,000  cubic  feet,  HufHriE'nt  to  furnish  .1,216  cnbic  frnt  [«( 
iBBCimd  iSr  nint'ly  d.iys.  Tlie  watershed  cotilained  5.613  square  miles  with  tbe *vit- 
.  Uttibiuifitlt  at  SOincheii,  of  which  ono-t bird  was  estituated  ns  available.  Tbelotit 
ma^lSirfm  the  Chippewa  HHsin  would  have  boL-n  about  127,333,333,333^  cubic  fful. 
lUrffTK  a  surgiliiB  uvr  tbe  capacity  of  theproposcd  resuvoirs  of  about  I03,000,0(l0.aW 
cnblc  feet,     KHtiinated  cost  of  the  d.tmaou  tlie  Chippewa  and  tributaries,  |335.$S). 

On  I  he  Wisr ousin  litver  eight  favorable  dam  sites  were  locatod,  capable  of  r^nta- 
iug  l!>,rK>n.iHio,OOil  cubic  feet  uf  water,  sufficient  to  furnish  2,488  cubic  feet  per  woonit 

From  till'  watershed  of  1,110  aquare  miles  the  total  sapply  from  one-third  ofsS^ 
iurhniiufull  wus  estimateil  at  aVut  31>.000,000,000  cnbic  feet,  sufficient  to  fill  tbt 
proposed  reservoirs  and  leave  a  surplus  of  12,000,000,  DOT)  robie  feet.  The  cost  oflka 
eight  dama  on  the  Wisconsin  liiver  was  eatimated  at  f  170,978. 

The  ciimbined  residts  nf  the  ooustruction  of  the  tliirtv-four  dama  Lii  Wispo»i« 
wonld  have  been  the  r.-I.'Tilian,  driring  average  years,  of  about  7B,000.000,0<'0 «ubic 

feel(if«;iiii.  s.|j I.I  1 1,  hi  I  m-h  10,149  cubic  I'eet  per  second  for  ninety  days,  at  U 

estimated  ...  -        .- 

These  d.u    ■  .  il.|  1 1 rob ablv  have  b& 

Bomethiii^   '.. 

Tbeleii;^;;. 
G  feet  lo  -I  I  I  .-.-.!:.   iiilrliiion  to  tbe  dams  proper,  i 


clading  n 


WIhcoosId  eKaTuinatL<ni< 
ig  Rock  River,  the  Iloricou  Harahva,'". 
-  -     andl878andlff79,mWiacnasiii,M 
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lowevfr,  pretty  w«'Il  rovrrod  tin.'  <;roiiU(l,  :iuil  nootliiM-  rrsorvoir  siti-s  were  iomu\  that 
"Were  wnrtliconRideriiig. 

In  addition  t-<>  the  openitions  8o  far  outlined,  as  t]ie  inveMtiir;it  ioiiK  wero  mnt  iinicd, 
meteorologicftl  andhydnilogiraldatHwereroijuinMl.so  thiit  n-a.snTjnhlylair  est i in. 'i ton 
mi^ht  be  made  a»  to  the  capacity  ol"  the  reservoirs  nM]iured  to  hold  tlw^  siirj)lus  wjiier, 
or,  in  other  words,  how  nuieh  siirplutt  watt?r  there  wuuhl  probably  be  to  hold. 

By  the  term  "8ur]ihi8  wajer"  wa«  meant  the  «*xeraH  over  and  abov<»  thi*  mran  low, 
water  discharge.  Ibr  in  #o  ease  was  it  considered  expedient  to  eali'iilatc  on  retainin*; 
any  more  than  tlie  exrcHs  or  Hood  di8ehar;;«> 

Fortunately  it  had  been  the  ouBtom  at  military  posts  in  thiH  seelion  of  theeonntry 
to  meaaure  and  record  the  rainfall,  and  all  this  inforiniii  ion,  which  was  easily  ob- 
tained, was  very  valuable  in  arriving  at  the  overage  ])r('cipitation. 

At  Fort  Snelling  the  record  had  been  kept  from  1H37  to  1877;  at  I'ort  Kiplcv,  from 
1850  to  1OT6;  at  Fort  Ridgely.  from  1855  to  mU  ;  at  Fort  iVmbina,  from  1S72  to  1877; 
at  Fort  Abercrombie,  from  1801  to  1872;  atFortAVinnebago,  from  1S37  to  1813;  and  at 
Fort  Howard,  from  183<i  to  1S51.  Records  had  also  l)een  kept  at  St.  Paul  from  187L' 
to  1878  and  at  Duluth  from  1873  to  1877. 

All  of  theHe  points  were  «iuite- favorably  loi-atcd  tor  the  section  of  country  under 
examination,  so  that,  to  start  with,  a  very  fair  idra  of  the  average  precipitation  was 
obtainable.  No  attenticm,  however,  woith  menriuning  had  been  ]iaid  to  evapora- 
tion or  lo88  by  absorption  into  the  soil,  and  the  i>ruportion  of  the  rainfall  that 
reached  the  streams  was  at  that  time  in  this  sc<>tion  of  the  country  an  unknown 
quantity. 

Naturally,  during  the  surveys  th(?  qnantity  of  water  mo^  ing  was  mra.snrcd  as 
often  as  possible,  but  the  periods  were  short  an<l  a  few  g^ngings  did  not  •;o  far  to- 
ward determining  the  range  of  the  streams. 

Commencing  with  1878,  instruments  were  furnished  survey  j>arties  for  iin^asuring 
rainfall  and  evaporation,  and  regular  stations  were  establisheil  as  near  the  proposed 
reservoirs  as  possible,  for  the  same  ]»urjM.ise — at  Red  Lake,  Leech  Lake.  White 
Earth,  Wansau,  Crow  Wing,  and  Taylors  Falls. 

At  Crow  Wing,  on  the  Mississijipi  River,  and  at  Taylors  Falls,  on  the  St.  Croix, 
regular  gauging  stations  for  the  jiurpost^  of  taking  daily  measurements  were  estab- 
lisned.  At  Crow  Wing  separate  gangings  were  mad/of  the  Mississippi  and  (..'row 
Wing  rivors;  at  Taylors  Falls,  of  the  St.  Croix  only.  These  measurements  were  <-on- 
tinued  for  just  one  year — Oct«iber,  18«1,  to  November,  IXf^'J. 

The  basin  of  the  Mississippi  River  above  Crow  Wing  contained  7.'2H'A  scpiare  miles. 
The  measurements  showed  that  15  l,ftn.!i;ii>.121  cubic  feet  of  water  ])as.sed  Crow  Wing 
during  the  year,  an  average  discharge  of  L7in  cubic  fiM-t  per  second. 

The  nnnimum  discharge  was  l,lMr»'cubi(."  feet  per  secoutl,  on  February  L*.*!,  Insl';  the 
maximum  10,837  cubic  feet  per  s«*cond.  on  May  JS.  188l\ 

The  averaffe  raiufoU  at  the  four  stations  nearest  io  the  basin.  Moorbead.  Leech 
Lake,  Duluth,  and  Crow  Wing,  was  'A'J.ijii  inches.  The  measured  discharge  as  givfu 
showed  that  about  9  inches  of  the  rainfall  Ca  littb*  less  than  one-third  of  the  total 
precipitation)  reached  the  river  that  year.  Ineideutally  it  should  be  nieutiom*d 
that  1881  and  1882  were  years  of  unnsually  large  jireeipitation.  There  were  tloods 
on  the  lower  river  both  years. 

The  basin  of  the  Upper  Mississippi  River  is  gmernlly  sandy,  with  large  marsh  and 
lake  areas.    Clay,  wiien  found,  is  at  considerable  (h'pths,  and  there  is  but  little 
rock  in  place. 
The  slope  of  the  Upper  Mississippi  River  averages  about  O.VJ  of  a  foot  ])er  mile. 
The  Crow  Wing  basin  contained  about  3..">7«5  s«|uare  miles.    The  obsiTved  rainfall 
at  three  stations,  Moorhea*!,  Leech  Lake,  and  Crow  Wing.  aviTaged  8().s5  intdies. 

The  measured  discharge  for  the  year  was  l()l.«!ll.5t»2, 1  IS  cnbie  feet,  an  averago 
of  3,i^  cubic  feet  per  second.  Maximum  dis<hargi'.  lO.liJO  t-ubic  teet  inr  M'C(uid, 
May  13:  minimum  cfiaohurge,  ?<1U  cu))ic  teet  per  second.  Febrnary  2:i,  1Ssl>. 

The  discharge  in  this  ca.srt  showed  that  a  littK'  over  I'J  inches,  about  10  per  cent  of 
the  rainfall,  reached  the  river. 

The  basin  of  the  Crow  Wing  has  more  clay  and  less  sand  than  that  of  the  Missis- 
sippi River  and  the  lake  and  marsh  areas  are  les.s  ixt«-nsive.  The  sh)pe  of  the  Crow 
Wing  averages  1.25  feet  per  mile.. 

The  basin  of  the  St.  Cnux  River  contains  ri,*jr»0  square  mib\s.  The  nieasared 
rainfall  at  two  statitms,  1  >uluth  and  Taylors  Falls,  a  viraged  'S'J.TiS  inches.  The  meas- 
ure4  discharge  during  the  year  was  2LM,;>lS,t»Sl.nW  cubic  feet,  showing  that  nearly 
50  per  cent  reached  the  river. 

The  maximum  dis<'harge  was  :r»,77r>  cubic  fcit  per  seconil,  May  VA,  1x82;  the  mini- 
mum 2,523  cubic  fwt  per  sccoml,  .January  iT.,  I.ss2:  the  average  for  the  year,  7,IU1) 
cubic  feet  per  st'cond. 

In  the  basin  of  the  St.  Croix  then'  are  hirge  areas  of  rock  in  place  on  the  upper 
tributaries,  and  there  are  also  extensive  marsli  areas.  Lower  down  there  are  largo 
tracts  of  sandy  soil  of  considerablo  d^ipths  in  some  places;  in  others  alluvial  soil 
with  clay  subsoil. 
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rh^  hli)i»r  of  thr  St.  Croix  River  sivorajjos  about  3.33  feet  per  mile. 

'Vhv  ^(Mii-ral  rbar;i<-t eristics  of  tlie  several  banius  under  examination  have  been 
incut IoiiimI  oh  airoiiiit  of  tlio  conBiib-rablt;  lUHVrence  in  the  observed  reBUlto. 

I'rior  tt»  Tln*8»^  iuvt-sTigatioiis  it  ha«l  been  aHAumed  that  one-third  or  more,  Ukdy 
iiiic  I'ourtb.  oftb(^  rainfall  could  be  estimated  a»  available.  In  this  case  the  fiicti 
]ir<iv('d  to  be  ninrr.  favorable  than  the  original  estiniatoa. 

The  H'snlts  obtained  are  not,  however,  in  any  ^ny  reuuirkable.  Similar  observa- 
tions in  other  loealitieH.  mostly  in  the  eantern  States,  40^0^  show  that  all  the  way 
from  'jr»  to  7."»  jM-r  cent  of  the  rainfall  reaches  the  streams. 

l.on^-e(nitinne<l  o])servations  also  |>n)ve  that  there  are  otmRiderable  variatioiuin 
the  same  loenlities.  under  ditVereut  eouditions.  Ah  a  rule,  the  smaller  the  precipiti- 
tjon  tite  smaller  the  ]iereenta<;e  that  renehes  the  streams.  On  the  other  band,  tbe 
^reatiT  the  slojie  of  a  river  the  greater  the  ]»ercentage  of  the  precipitation  that 
re:u-hi'S  it. 

As  to  till"  b»ss  from  eva])oration  in  open  reservoirs,  the  results  of  the  investigation 
in  ih:it  <lirertion  proved  that  in  thism-etion  of  the  country  there  was  an  avorageloes 
of  :ibout  one-tenth  of  an  ineh  per  day  during  the  h'w  warmer  mouths,  and  very  con- 
sideriibly  less  <lurini;  the  remaining  six  months,  the  total  loss  being  probably  alittle 
lei>.H  tliiin  the  ;ivera;;e  r:iinfall  <in  the  area  eZ])osed — about  27  inches. 

A>  the  ••xposetl  jiri'Ms  of  the  reservoirs  and  the  diseharging  river  are,  in  every  ewe. 
\rr\  >inall  in  propnrtiiui  to  the  areas  of  the  watersheds,  this  1o.sh  was  considered  to 
eitt  !i  vt-rv  sinnll  tigiire  in  the  ealenlations.  It  was  simply  assumed  that  therainfiJl 
and  evaporai  in'i  tm  the  exposed  water  surfaces  were  equal. 

.lune  1 1,  isso,  ana]>])ropnati<in  «»f  .fTD.lNK)  was  made  for  the  construction  of  an  *^- 
7M'riniental  dam"  at  I.ako  Winnibigoshibh.  It  was,  however,  over  u  year  later, in 
IJiiJinber,  ISxi.  before  the  work  was  aetually  commenced. 

Ill  the  menutime,  among  other  pre]iaratory  arrangements,  a  plan  was  prepared 
which  \va>  su1»iiiitted  to  a  Hoard  of  Engineer's  appointed  by  the  Chief  of  Engineen 
for  that  ])ur|>os«". 

Tilt'  pl.-in  as  ado])ted,  and  after  which  tliedam  was  finally  built,  was  substantially 
as  follows: 

The  body  of  the  daiu  consists  of  an  earth  embankment  10  feet  wide  on  top,  20  feet 
high  ahoxe  l(»w  water,  with  a  slope  of  2  feet  to  1  foot  in  both  back  and  face.  The 
sbipi's  ami  top  are  covered  with  a  layer  of  clay  2  feet  thick,  protected  un  the  face  and 
toji  bv  a  layer  of  sti»ne  IK  inches  thick.  On  the  back  the  layer  of  clay  is  covered 
with  a  h»'avy  sod.  proti'cted  ;is  far  up  ah  it  is  liable  to  be  atfected  by  backwater,  by 
a  l.'iycr  ol'stnni-  as  on  the  face. 

.V  center  <-on?  of  puddli'il  clay.  5  tWi  thick  at  the  bottom,  extends  the  full  leugth 
<if  t)ie  enibiinkincnt  and  there  is  a  timber  diaiihragm  rnuuing  through  the  centerof 

the  puddle  wall. 

Krtorc  tlie  em  bank  men t  was  built  the  area  to  be  occupied  was  inclosed  by  sheet- 
]>ilin<^.  ami  the  surface  material,  mostly  muck,  was  removed  to  a  depth  of  alH>ot6 
fttt.  On  conijdetinu  of  the  work  those  rows  of  Rheet-]d1ing  were  left  in  place  as  an 
additi«»n.Ml  pr»»tci'tion  to  the  bank.  The  ]K>rti(»n  of  the  dam  occupied  by  the  slnicee 
is  i-oui)»os«'d  of  cril)  w«nk.  tilled  with  ston*?,  supported  at  each  entl  by  crib  abntjuents 
;«K<i  lilli-fl  with  stone. 

rjjiir  :iri'  twenty  ili'^charge  sluices  5  feet  square  and  one  6-foot  log  sluice.  Th« 
I'VH  sliiii  ••  <\t'  ruN  to  thr  ti»p  i>f  the  dam.  and  is  provided  with  an  a<l,iustable  hotteB, 
that  <':in  In-  rai-srd  ^r  IouitimI  to  suit  th"  sta;;e  of  water  in  the  reserv«)ir. 

H«l<)\v  th«.' slnici's.  ln'M\e.'nthe  down^tM'ain  extensicms  of  the  abutments,  there  u 
an  :i  prim  rjM'e<*t  hing;  a  wall  of  crihwj»rk  across  the  lower  end  foiuis  the  whole 
into  a  hiu:  swa^h  basin,  for  the  purxiose  of  breaking  up  the  destructive  force  of  the 
watrr  liidow  the  darn. 

The  liuiher  ]u)rtion  of  the  dam  is  su]»p()rted  on  piles.  There  are  five  rows  of  sheet 
)>iling  undrr  this  part  ot'  the  work,  three  under  the  main  wall  and  abutments,  and 
TWO  at  tlie  extrt'initiis  of  tlic  ai»rons.  There  is  a  short  apron  extending  to  the  end 
ol  the  abutinfiits  above  tin*  sluices. 

Tin-  sluit'cs  an-  ojuMjiti'd  by  tinibfr  gates  working  in  grooves,  controlled  by  hoisting 
marimies  on  top  oi'the  wall  over  i-ach  gate. 

Tin-  work  on  this  dam  was  ci»nnnenied  in  the  latter  part  of  D<M'onibcr,  thought 
party  \\  a- started  i>ut  a  month  earlier  tbr  the  purp«»8e  of  repairing  the  existing  r«>ads 
and  l»ri«l;;is  and  swani]dng  new  n>ads. 

The  woik  during  the  winter  consisted  in  getting  supplies  of  all  kin<Is,  including 
snl»sist«'n<-e,  t«Mds.  ujarhini'ry,  etc..  tt»  the  works.  Nearly  a  year's  supply  was nei'e** 
sary,  ms  thf  roaiis  wen*  inipracticable  excejit  during  the  winter,  building  qnarioi« 
:ind  gi'itini;  <iut  logs  for  the  lumber  re«juired  in  the  dam.  One  million  five  hundred 
and  niiK'ty-one  thousand  I'eet,  B.  M.,  ol  logs,  and  l,r>00  piles  wore  cut  and  banked  dur- 
ing tin*  w  inter. 

Tin*  logs  were  tow«Ml  {>t  dam  site  as  soon  as  the.  lake  opened,  and  were  sawed  in**' 
lumber  by  the  sawmill  that  had  been  erected  for  the  purpose.    A  steamboat,  built 
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•bove  Poke^ama  Falls  th<*  preciHling  year,  was  piii'i'1ias«Ml  and  iisi'il  in  4'oiiiiiM>(i<i!i 
"^rith  the  Iniiiberin^  oiioratioiifi.  TIio  iirst  pile  was  drivMi  April  'SJ,  18SJ.  I'Ih'  dam 
irab  oompleted  in  August ,  l^<S-l. 

Leech  Lake  Dam  was  oommeuced  in  September,  1S«**2.  The  prfliiniiuiry  «»piTariiMiM 
irerc  much  the  same  ah  at  \Vinnibi*;«>shish.  qiiartei'A  were  hiiilt,  \o*x^  cut  and  bankcil, 
piles  cut  and  huuJed  to  the  work.  etc. 

This  dam  is  3,ioO0  teet  lon^,  2,(kN)  lect  of  t- mhaukment.  and  l.rK)0  l'et>t  ot'  t  indxr  dam 
on  pile  foundation.  The  timber  portion  of*  the  dam  is  simply  a  row  ot'o]K'n  sliiii-es. 
The  walls  are  of  12-inch  by  12-ini;h  timbers.  The  sluices  are  li  tV-rt  wide  uiid  11'  feet 
long,  open  at  the  top,  excepting  the  stringers  that  tie  the  walls  to^xetlier  and  thi*  fiiot- 
way  fur  the  dam  tenders. 

The  discharge  is  controlled  by  stop  plank  working  in  grooves.  The  tinil»er  p<n-t  ion 
of  the  dam  is  supported  by  three  rows  of  piles.  Leakage  under  theilam  isprfventi'd 
by  two  rows  of  sheet  piling. 

The  embankment  is  formed  of  sand  and  gravel  I'overed  with  sod  anil  I'aeed  wit  li 
•tone. 

In  the  cent-er  of  the  embankment  there  are  two  rows  of  slieet  pilinn  about  7  feet 
apart-,  supported  by  capped  piles.  The  s[»a<*«i  between  the  r^ws  of  slie<*t  piling  is 
filled  witn  selected  material  lound  in  the  iiiealitv,  a  mixture  <>t'  clav  :ind  sand. 

Tlie  bank  is  9  feet  wide  on  top,  slope  on  the  faeeof  the  dam  'J  lo  1 :  on  tin*  back 
1\  to  1.  Topof  bank  4  feet  above  flowage  lino.  This  <lam  will  raise  the  laUe  iJ  fret 
above  tlie  low-water  stage. 

Pokegama  Dam  was  commenced  in  .Fune,  1883.  It  is  built  on  tlie  .s:nu<>  (|;en<>ral 
plan  sw  that  of  the  timber  portion  of  the  Winnibi^oshish  l>:iin.  timber  i-ribs  fille<l 
with  stone,  with  the  exception  that,  there  being  rock  in  jtjaee  :it  Pokegama.  tlu^ 
cribs  were  built  on  and  sceurtHl  to  the  rock,  conerete  being  used  to  till  up  the  irrei:- 
nlarities  and  bed  the  bottom  timbers.  Length  of  dam  l>S(t  feet,  widili  'Jt!  feit. 
There  are  thirty  discharge  sluices  5  feet  by  4  feet,  and  an  8-ioot  log  sluier. 

The  log  sluice  is  operated  by  a  rarker-Taintergate,  the  discharge  sluirrs  by  ordi- 
nary timber  gates  working  in  vertical  grooves,  e<»ntrollcd  by  gearing  at  the  top  of 
the  dam. 

Pokegama  Dam  was  completed  in  October,  1^84. 

PiHeliirer  Dam. — The  construction  of  IMno  Kiver  Dam  was  commenced  in  I'ehrii- 
My,  1^84.  The  length  of  the  daui  is  l,r.00  feet;  li.T)  feet  of  timber  cribs  tilled  with 
stone,  and  1,265  feet  of  embankment. 

The  bank  has  a  diaphragm  of  timber  in  the  center  of  a  puddle  wall,  similar  t«>  t  hat 
at  Winnibigoshisli.  The  crib  work  is  supported  by  piles.  There  are  six  rows  of 
Iheet  piling.  The  space  between  two  of  the  rows  of  sheet  piling  is  tilled  wiih  piid- 
iled  clay  capped  with  ccmcrete.  The  spaces  under  the  lloor  anl  bet  ween  ihc  i-ai* 
timbei's  are  filled  with  mortar  cement,  injected. 

In  addition  to  the  dam  proper,  a  dike  Uu  feet-  long  and  i:>  feet-  hiirh  wa^  Imili  at 
&  low  point  in  the  ridge  .Hurrounding  one  of  the  main  lakes  in  the  reservoir.  'V\n> 
water  is  raised  17  feet  by  this  dam.  Thcr»>  are  lit  discharge  sluices  I  leei  by  I  leii 
ind  one  10-foot  log  sluice.  The  latt«u*  is  bo  arranged  with  stoji  planU,  woikiini  in 
jrooves,  that  the  logway  can  be  adapted  io  any  stage  of  water  in  the  rebels  nir.  Ilii- 
•Jam  was  completed  Xovember.  188(3.  at  a  total  cost  of  .tIK).:>.ss.ui'.  Ihe  c  om|>!eiion  of 
the  Pine  River  Dam  brought  the  eonstructiou  operations  to  a  <losc. 

One  more  dam  is  contemplated  on  thi^  Mi>->;is:4ippi  K'iver  at  Sandy  Lake,  and  it  is 
proposed  to  raise  Pokegama  Dam  12 feet.  The  luoposed  changi*  at  rokfuama  will  .so 
much  increase  the  capacity  of  that  reservoir  as  to  do  away  with  the  iwer>siiy  lor  the 
proposed  dams  at  Mud  Lake  and  Vennilion. 

From  the  latest  revision  of  the  estimates,  the  funnlams  now  in  operation  are  capa- 
ble of  retaining  abont  77.000,000,000  cubic  feet  of  water. 

Leech  Lake  Reservoir I'l'Jmm).  imm).  odd 

Lake  Winnibigoshish  Reservoir |.-|.  <hh).  ixnj.  dd>» 

Pokegama  Reservoir :;,  dim.  dim).  dd«» 

Pine  River  Reservoir 7.  <h hk  odd.  (HM) 

Total 77.  DIM).  DIM  I.  DOD 

flafficientto  furnish  about  10.000  cubie  feet  per  sejvmd  for  nin«iy  ilax'i. 

With  the  proposed  dam  at  Sandy  Lak«'  and  the  change  at  r<»Ue«.'ama  \\u-  cipacity 
of  the  holding  grounds  will  be  increased  to  abont  8:»,(M)D.()«m),(M)D  «iihic  I'ei  1.  sutlicient. 
to  furnish  10,700  cubic  feel  per  second  for  ninety  <lays. 

Of  course  it  would  probably  be  out  of  the  iiue.sti«ni.  nmler  any  circnmstance-i.  In 
discharge  10,000  cubic  feet  or  more  per  se<"ond  from  the  reservoir  «lams;  tin-  (inanl  iiy 
mentioned  is  merely  intended  to  give  an  idea  of  the  value  of  SS,(MH).»)ddjhm)  cuhu;  feet. 
of  water  as  expressed  in  a  supply  for  a  given  period  of  lime. 

The  conditions  thus  far  have  not  been  favorable  f<u"  the  retention  of  very  largo 
quantitiM  of  water.    Eighteen  hundred  and  eighty-two  was  the  laht  higli- water 
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1830    nKprtifr  or  tor  enrnv  or  csmsfRitift,  fr.  r  akmv:  ^ 

^Biir:  lfW3.  ,1W1,  IMW.,  iiuil  ia«!  wpre  iioiiBiittll.v  ilry.  iiml  in  llW,  thont'l"  <li"»' «" 
nbuiil  the  iivoroie  rftinfnll,  tlin  oinitn  oounliv  huil  l)i-L'niiii>  «»  Ihuruiighly  dntd  ottl 
that  the  priportiou  of  rainfall  tlmt  ivul'IuhI  (liy  lakes  luiJ  riv*?™  w*i  verj  luueh  Ita 
tLan  thB  usual  aappl.v.  TIil-  two  luniu  rusurvoiM — Lct-rli  Lake  and  LakeWinni- 
^jigoiiIiUta — were  firit  clowil  far  tlie  ret(>uliaii  of  vaMr  in  tho  Bpring  of  USA.  TlniT 
hftve,  cauaequenlly.Iind  the  full  li>-ii«>lit  of  the  droiiElit.  From  other  nan*v«,-liiM- 
ditioD  to  tht'  dmuKlit,  the  retention  of  large  quantities  of  wafer  ba«  to  au  itxtHOl 
been  iuterfered  with. 

lu  tb<i  original  calculations  on  tho  amount  of  water  availahle  for  etong<>panMHM, 
aa  previously  mentioned,  the  menu  diai^harge  of  the  slroaras  afiaoted  was  allowed 
for,  and  it  wae  believed  that  eueh  qnaotily  would  be  sufficient  to  meet  all  leqoiiv- 
menta  except  at  such  timea  aa  it  would  be  necessarir  to  permit  the  Sow  of  water  for 
the  beneSt  of  oavlgatiou.  Since  the  conntruction  of  the  dams  that  has  not,  ho«- 
ever,  been  the  case,  or,  at  any  rate,  haa  not  been  cousidered  so  by  those  interalcd 
in  ToriouB  enterprlnw  ou  the  laboa  and  rivers  Id  the  reservoir  oounCry,  and  demiiLd* 
have  been  mude  Ironi  every  aide  for  more  water.  One  of  tlio  main  cansce  of  Iom  Am 
beau,  so  far,  the  water  required  to  slui«e  logs  at  tiuiea  when  additional  water  w» 
not  reiiuired  for  the  purposes  of  navigation, 

I  Another  haa  b<'en  tnc  coiuitrui^tiou  of  a  luri^a  unmb«r  of  small  dams  on  tlie  minor 

tribiitarioa  by  the  liimbormBn,    Kone  of  thc-sp  dnms  ri-iain  nuy  vrry  large  ciuantit;r 
IL  of  water,  bnt  in  the  ftggrogiilo  tho  anioiiiji  i- -mi'   i:ii  t..  iim^^i  utlly  ntlV.-t  tW  nmiii 

Irivcr,  aud  the  conaoqnenco  isthat  mort  ".ir.  ■■  .  i  ir ,  ;-.  r..|iiiriNl  tokwp 
up  themeandischargo.     Oemanddhaveii)-..   ■  i.   ii'iliM-.it  Minm-aj-dlij 

and  hy  the  steamboat  men  on  the  uppttrii  I  I  .   :  i'    ^     '.      >.   i<<i   i  Iimi-  inien^ats.    A>> 
a  rule  they  did  not  Rut  it,  hut  the  result   li  <  ~  ,  ui<<':   i.  .1 1  <  r  1 1.11  bf'n  fiirtilsh'Kl 
,                than  was  oriKinally  expecit«d  would  lie  ui'L'esH^ry,  v;illirr  tll^tu  i'n'>lve  tho  Goveni- 
'                moot  in  endlesa  claims  for  damages. 

f  The  attention  of  tho  General  Oovernment  has  been  culled  to  this  fenlure  of  tli* 

,  case,  and  lE^iiilatioii  has  been  aaked  for,  whinh  nisy  define  the  rights  of  all  partita. 

I  and  in  all  probability  the  entire  aTrau^-omiiut  will  soon  be  controlled  by  Hp«ol»l 

111)  Wisconsin  the  lumlKtnueu  were  at  fltst  rery  enthusiastic  on  ths  queaUnotf 
Govemmant  reservoiri;  hut  of  late  ^ears  they  have,  howover,  obtained  rimtrul  <f 

'  most  of  the  impoi-tant  streams,  anil  it  is  believed  that,  reoogniziu)-  tho  fiict  ilr»t 

'  their  interests  can  not  help  being  more  or  leas  antagonized  by  the  rcUmtion  of  niter 

Ai  for  the  benedt  of  navigation,  they  are  now  to  a  great  extent  opposed  to  their  mi-      ' 

Btrnction.  In  all  probability  this  opposition  is  tho  oauae  of  the  worli  not  baring 
been  started  in  that  State. 

In  spite,  honrtver,  of  the  Hoim'wliiit  uufiivor^ible  conditions  oudtr  which  the  com- 
pleted reservoirs  bitve  so  far  bci'ii  uprr^itcd,  the  reault«  have  bKcn  very  uncunraginit      I 
and  fureHhudow  what  tun  proliiilily  bo  done  iiiidrr  reasonably  favorable  circlM-     j 
stuQcea.     As  previously  uientiniieil,  the  two  main  rciiprvoirB — Leech  Lake  andLaka    J 
Winiiibigonbiali — witi'  tirst  olosod  fur  tiie  retention  of  water  in  the  spring  of  l88t    1 
the  first  on  tliu  Mtb  «r  Muri'h,  IIil<  lattLT  on  tho  3d.     Leech  Lake  Dam  was  kfrt      ' 
closed,  or  rather  partially  closed,  until  about  the  middle  of  July.     OuriiiE  tbit 
period  the  lake  was  raised  .ibout  1.1  feet,  indicating  an  accnmnlatioD  of  abtit 
6,000,000,000  cubic  fuct  of  walor.    Commencing  on  tho  19th  of  July,  a  ateadyfioirof 
water  was  iierniltteil  until  thp  13tb  of  October.    The  discharge' in  Jnly  waa  600 
cubic  r.'et  per  second.    Froin  the  Ut  of  Aiigiint  until  the  13th  of  October  the  avw- 
age  dischiirgp  was  about  500  cubic  feet  per  second.     Tha  ordinary  low-water  to- 
charge  i)f  Lcreh  Lake  is  less  than  3UII  cubic  feet  per  second. 

Lake  Winiiibigoshish  lioservoir  wua  kept  closed  until  June  15.  The  lake  «u 
raised  2,3  f<'ct;  an  aceuuiulatiou  of  about  6,000,000,000  cubic  feet  of  water.  From 
tbo  15th  of  June  until  the  20th  of  Oct-ober  a  steady  discharge  was  permitted,  la 
June  and  July  the  discharge  averaged  1,000  cubic  feet  per  second;  in  Angust.  JOO 
cubic  foot  per  second;  in  September,  STU  cubic  foft;  in  October,  until  the  dam  was 
cli>Bcd.  450  cubic  feet  per  second.  The  low-water  dixcharge  at  Lake  Winnibigosh- 
isli  is  about  IHO  cubic  tcet  per  second. 

Briclly  summarized,  the  operivtion  of  the  dams  in  11*84,  a  very  dry  year,  resnllfd 
in  the  aconmulation  of  about  12,000,000,000  cubic  feet  of  water  duriajr  an  average 
Jicrlod  of  llu  dnys.  Loeoh  Lake  137,  Winnihigoshish  101,  and  after  the  dams  wtrr 
onciied  the  furnishing  of  n  supply  fur  at  least  ono-hidf  the  perio<l  of  discharge  of 
nbont  double  the  iisuiil  supply  fur  the  time  of  year.  Tbo  lirst  year's  accnmnlatloii 
WHS  nut  expccteil  to  amount  to  much.  A  considerable  quantity  of  water  was  it- 
leascd  from  the  reservoirs  for  various  purposes  before  tne  regular  discharge  wM 
cuiiniieMceil,  and  an  Pokegaiua  Dam  was  still  unfinished,  no  attempt  was  made  M 
accunnilale  or  to  discharge  any  very  large  quantity  of  water  that  year. 

During'  llie  following  winter  all  of  the  dnnis  were  partially  closed,  only  snfflcient 
water  bciii^'  allnwcd  to  pass  tii  keep  up  the  usual  winter  discharge  at  Pokegama— 
between  4IKI  and  500  cubic  fuct  per  second.     When  navigation  openad  iu  the  spring 
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of  1885  the  discharge  from  Pokegiiniu  was  incroasocl  to  about  J, 0(H)  fubic  foet  ]>or 
second,  sufficit^nt  for  the  purposes  of  navigation  on  thi?  i)p])rr  river,  no  water  at  that 
time  being  required  on  the  river  at  and  lielow  ^»t.  I^iul;  and  as  most  of  this  1,000 
cable  feet  per  second  came  ftom  Pokegama  Keservoir,  a  considera])le  quantity  of 
water  was  allowed  to  accumulate  in  the  npper  reservoirs. 

llie  river  at  and  below  St.  Paul  in  the  early  sunmior  of  1885  was  at  a  very  low 
stage,  and  it  was  concluded  to  make  an  experimental  <li.scharge  from  the  reservoirs. 
Tills  was  expected  to  begin  early  in  Jnly,  but  from  various  causes — amon^  others  the 
probable  damage  to  certain  hay  lands  below  Pokef^ama,  which  seemed  likely  to  de- 
velop claims  for  damages — the  discharge  was  not  commenced  at  Pokegama  until  the 
15th  of  August. 

The  dams  at  Winnibigoshish  and  Leech  Lake  were,  however,  opened  about  the  1st 
of  August  to  permit  the  accimiulation  of  a  con8ideral>lc  quantity  of  water  in  the 
Pokegama  Reservoir  prior  to  the  x>ro^osed  discharge.  Up  to  that  time,  the  1st  of 
ADffost^  the  rise  in  Leech  Lake  Reservoir  had  been  about  3  feet,  indicating  an  accu- 
mulation of  about  15,000,000,000  cubic  feet  of  water ;  and  in  Winnibigoshish  about 
7  feet,  an  accumulation  of  abont  20,000,000,000  cubic  feet.  The  discharge  in  August 
from  Leech  Lake  averaged  1,200  cubic  feet  per  second ;  in  Se2)tember,  1,0(%  cubic  ieet ; 
in  October,  450  cubic  feet.  From  Winnibigoshish,  in  August,  the  discharge  averaKecl 
2,000  cubic  feet  per  second;  in  September,  1,800  cubic  feet;  in  October,  1,000  cubic 
feet.  The  n>eate8t  quantity  of  water  passed  at  one  time  was  about  3,200  cubic  feet 
per  second  from  the  Winnibigoshish  Reservoir  in  August. 

At  Pokegama,  the  distributing  reservoir,  up  to  the  15th  of  August,  the  discharge 
had  been  kept  up  to  about  1,000  cubic  feet  per  second.  On  that  dat-e  the  water  from 
the  npx>er  dams  commenced  to  arrive  in  large  quantities,  and  the  discharge  was  rap- 
idly increased.  During  the  remaining  fifteen  days  of  August  the  average  was  abont 
2,700  cubic  feet  per  second ;  in  Sept<»mbor  the  average  was  about  3,000  cubic  feet ;  in 
October,  2y800  cubic  feet;  and  during  the  first  fifteen  days  of  November,  1,700  cubic 
feet,  per  second. 

Tne  greatest  discharge  was  3,200  cubic  feet  per  second  for  several  days  during  the 
latter  part  of  September.  After  the  15th  of  November  the  disciiarge  was  reduced  to 
the  usual  winter  supply  for  the  lower  river. 

In  1886  the  accumiuation  of  water  in  Leech  Lake  was  about  15,000,000,000,  as  indi- 
cated by  a  rise  of  2.8  feet  up  to  the  1st  of  July.  The  discharge,  in  August,  was  about 
1,000  cubic  feet  per  second;  in  September,  750  cubic  feet;  and  in  October,  up  to  the 
15th,  about  700  cubic  feet  per  second. 

Large  quantities  of  water  had,  however,  been  drawn  from  the  lake  in  June  and 
July  prior  to  the  regular  discharge  that  was  commenced  in  August  for  the  purpose 
of  keeping  up  a  navigable  stage  on  the  upper  river,  which  was  that  year  at  a  very 
low  Btaj^e. 

In  Wiunibigosliish  the  accumulation  was  about  22,000,000,000  cubic  feet,  as  indi- 
cated by  a  rise  of  7^  feet  in  the  lake.  During  June  the  discharge  was  about  1,100 
cubio  feet  per  second  j  in  July  and  August,  about  2,000  cubic  reet;  in  September, 
1,600  eubic  feet,  and  in  October,  about  800  cubic  feet,  per  second.  By  the  1st  of 
November  the  head  in  the  lake  had  been  reduced  about  o  leet. 

At  Pokegama,  the  discharge,  in  June,  averaged  about  1,800  cubic  feet  per  second ; 
in  July,  l,w)0  cubic  feet:  in  August,  2,200  cubic  feet;  in  September,  2,400  cubic  feet; 
in  October,  1.900  cubic  feet,  and  in  November.  1,200  cubic  feet  j^er  second. 

The  Pine  Kiyerdam  having  been  completed  andi;losed  in  the  spring  of  1886,  a  dis- 
charge from  that  reservoir  was  added  to  the  discharge  from  the  upper  reservoirs.  Up 
to  the  1st  of  Juue  there  was  a  rise  in  the  reservoir  of  6^  feet.  During  the  month  of 
May,  there  was  a  discharge  of  600  cubic  feet  per  second;  in  June,  5(H)  cubic  feet;  in 
Julj,  400  cubic  feet;  in  August,  250  cubic  feet;  in  September,  150  cubic  feet  per 
second.    The  low-water  discharge  of  Pine  River  is  about  150  cubic  feet  per  second. 

In  18OTuptothe  1st  of  August,  there  was  an  accumulation  in  Leech  Lake  of  about 
10,000,000,(w0  cubic  feet.  This  water  was  let  out  as  follows :  In  August,  550  cubio 
feet  per  second;  in  September,  475  cubic  feet;  in  October.  425  cubic  feet  per  second. 

At  Winnibigoshish  the  accumul.ition  was  about  the  same — 10,000,000,000  cubio  feet. 
The  discharge,  in  August,  was  1,500  cubic  feet  per  second ;  in  September,  1,000  cubic 
feet;  in  October,  800  cubic  feet  per  second. 

The  comparatively  small  accumulation  and  discharge  from  Leech  Lake  and  Win- 
nibigoshish was  caused  by  the  heavy  drafts  that  had  been  made  on  the  reservoirs 
during  the  months  preceding  those  above  mentioned,  mainly  to  keep  the  upper  river 
up  to  a  navigable  stage  and  to  an  extent  for  the  movement  and  sluicing  of  logs. 

At  Pokegama,  the  (lischarge  from  May  1  to  August  1  averaged  about  1,100  cubio 
feet  per  second.  In  August,  1,875  cubic* feet;  in  September,  1,800  cubic  feet,  and  in 
October,  L500  cubic  feet  per  second. 

At  Pine  River  Reservoir  there  was  an  accumulation  of  about  2,500,000,000  cubic  feet, 
as  indicated  by  a  rise  of  7  feet.    During  the  last  ten  days  of  Juue  a  discharge  was 
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'•mnnittod  »!'  000  uublo  feet  ]iit  Bt>ounil:  in  Jal.v,  530cubiii  tvn-t:  in  Au^rmt,  KSeiiUt^ 
I   feet ;  in  ^optKHiber.  363  uiitiic  Icc't.  aud  in  Odober,  304  cii)>ii'.  dsot  [i«r  ix^rond.  1 

TliB  foriiuotUK  briaf;«  the  opt^ralion  of  the  reienoire  up  to  dale.  I  LHicguiu-  nam-- 
wliatinto  tbe  d»^tailB  of  the  opntations  at  uacli  reoervoir,  Ui  show  when  imd  wlitn 
the  water  wilb  iLrcamuIatud  and  hoiv  it  waa  diaposcd  of.  In  cunBiderine  the  letnlli 
it  nil!  oiil.v  be  necomnry  to  rtifdr  to  the  disaliar^s  Itom  Pokegama  and  Pibe  Kivu. 

Nuw.  lis  to  what  baa,  bo  far,  bei-n  accouipli^bed  by  the  reservoiis. 

la  tttHS,  the  first  year  in  whicb  any  cuiiaiderable  discharge  was  niada,  the  di>- 
chai'ge  &oni  Pokefcama  during  tha  laat  15  dava  of  August  wtw  3,T00  cubic  feel  ftt 
BMUnd;  in  Scpteuiber.  30  daya,  3,000  oubic  feet  per  eae.mA;  in  October.  SI  daji, 
2,tt00  cnbic  feut  per  ancond;  and  in  November,  30  days,  1.700  oubtc  fret  Mr  avnuil 
'J'be  mean  iow-watir  diachargc  of  tlie  MJaais»i|ipi  Kiver  al  PokegamA,  ik  ftbonl  IS 

— u-  j„. onil.  Ml  doIenuinRd  by  lone-continned  obaervatiauH  at  tliftt  polil 

,a  all  that  noiild  rconou ably  nave  been  oxpeotML  uudur  tli*  exM«Q( 
rniufuH,  cite.,  during  the  niontba  of  Augiut,  SeptonibPT,  (>ctob«, 
and  November.  It  is  rnniKiuabte  to  aitppoae,  themfute.  that  thp  reservoirs  aiiAclla 
the  loW'Water  discharge  of  the  river  during  the  laat  15  days  of  Anguat  l.tPOiMiUc 
feet  per  sei:iiiid;  in  September,  2.IS0  cubic  fe«t  per  necond;  in  October  l,»uCluibtc 
feet  per  lecond;  in  November,  8^  cabin  feet  per  second;  an  average  of  nearly  3,0dt 
oubic  feet  per  aeeond  for  the  first  76  dajrs,  or  an  average  of  1,775  cnbic  feet  [n! 
second  for  ihe  entire  107  dava. 

The  meun  low-wnter  discliarge  at  St.  Paul  is  mtiniated  at  about  5,000  cublr  fett 
per  second,  Conaeqnently  the  uuantityofwaterBiipplieil  was  equal  to  iOper  oraitof 
the  low- water  diaebarge  at  Bt.  Paul  for  the  flrat  76  dnys. 

In  1886  the  discliargo  wiis  eommenced  in  Mny  with  UOO  cubic  feet  per  second  from 


Pine  River  and  about  1.000  cubic  feet  per  second  from  Poke^ama:  in  ,Iann,  tbr  joii 
dieohHrge  was  2,300  oubio  feet  per  second;  iu  July,  2,000  aubio  tcct;  in  Aii^nirt, 
a,4S0  cnltic  feet;  in  September,  2,650  cnbic  feet;  in  October  1,900  cubic  f«t,  andis 


November,  1,200  cubic  feet  per  second  ttinn  Pokegnnia  only. 

Figuring  on  the  basis  that  the  luw-water  discEarge  waa  all  that  conld  have  Iihd 

^pectod  but  for  the  reservoirs,  and  tills  was  even  more  true,  if  possible,  in  ISSG  tbui 

m^  1885,  for  that  year  the  precipitation  was  probably  less  than  any  year  atnce  I)t64, 

W  we  pheDomeually  low-watet  year,  the  addition  to  the  supply  for  the  lower  river  «w 

follows:  In  May,  450  cubi^  fui<t  per  second  &om  Pine  Kiver  and  150  cubic  fnl     i 
r  second  fro'u  Polteyuma'  in  June,  1,300  cubic  feet  per  second  Irom  the  two  rpwt- 
irs;  in  July,  1,000  cnbic  feet  per  second  from  the  two  reservoirs:  in  August,  1,45*    ] 
oubic  font  per  aecoud  from  the  two  Teseiroirs;  in  September,  1,560  onbTc  feet]wr    1 
BBCund  Irom  Pokegamu  mily ;  in  October,  !I50  cubic  feet  per  second  from  Pokeguu 
only;  iu  November.  :i5(l  cubic  I'eeL  pur  second  from  Pokegnma  only;  an  avctiiKi^ tup-     i 

Sly  over  and  above  the  mean  low-water  diarbarge  f^om  the  lat  of  June  to  the  lit  a[     i 
ovcmbcr,  a  period  of  lo3  daya,  of  1,255  cubic  feet  per  Rccond,  just  about  ooe-qiur- 
ter  the  low-water  diachiirge  at  St.  Paul.  1 

In  18S7  operatiouH  were  coinmencad  by  diacharging  1,100  eabir  feet  per  «ecoBd  | 
from  the  Pokeguma  Reaervoir  in  May,  Iii  June  the  diachargo  Ijroiu  Poheguma  tu 
1,100  enbJc  fi-et  per  second  aud  for  the  lost  ten  dnys  of  the  muntb  COO  cubic  fuel  ppt 
second  from  Pine  Kivet  Duin.  In  July  the  discbarge  from  both  reaervoira  waa  1,630 
cnbic  feet  per  second ;  iu  August,  2,433 ;  in  September,  2,163 ;  aud  in  October,  1,7110 
cubic  feet  per  second. 

Figuring  on  the  same  baxia  iis  in  1885  aud  1886,  the  extra  supply  iu  July  waiSSO 
cubic  teet  per  aecoud;  in  Auguat,  1,433  cubic  feet;  iu  September,  1,163  cubic  feet, 
and  ill  October,  700  cnbic  feet  per  second.  The  average  eitra  supply  from  tlie  lat  of 
.hilv  to  tlie  lot  of  November,  123  days,  was  alKint  1,000  cubic  feet  per  second,  one- 
llfth  of  the  mean  luw-wnter  diHt-hargu  nt  .St.  Paul. 

The  decreiuie  in  the  supply  from  40  [ler  eeut  of  the  low-water  discliarge  at  St.  Panl 
in  1885  to  a)  jier  cent  of  the  same  in  1887  waa  in  part  causeii  by  the  longer  period  of 
diHcharge,  but  mainly  1>y  the  coutiuuod  drought,  as  the  quantity  of  water  stored  m 
the  TOHcrvoirs  dnring  the  usual  higli-water  perioil  steadily  decreased.  The  effect  of 
the  flow  of  water  from  the  reocrvoira  iliiriog  the  several  discharges  was  noted  on 
gauges  established  at  viirioua  points  on  the  river  below. 

At  the  time  of  the  discharge  iu  1W5  all  of  tlie  tributary  streams  between  this  city 
anil  Pokegiima  Falls  were  known  hy  iictiiul  measurements  and  obsovvatioua  to  be 
stendily  falling,  and  the  river  at  St.  Paul  w:is  also  falliug  at  the  ratv  of  a  tenth  of  i 
foot  i>er  day.  The  fall  at  St.  Paul  eoiitiuui'd  for  eight  days  after  the  dischatgo  st 
Pokegunia  was  I'Oiiiiui^iKed,  showing  that  th.it  was  iibout  tbe  time  reqiiirml  for  the 
water  tii  pass  over  the  391  miles  between  this  city  aud  the  main  distributing  dam. 
The  gauge  reconls  give  the  best  idea  of  the  pi'ogrvse  aud  effect  of  the  diacharge- 
Froni  tbe  obsitrveil  elTent  at  St.  Paul  and  the  aeries  of  observations  made  at  the  time 
it  is  believed  that  the  iliacharge  of  that  year  ailde<i  at  least  1)  feet  to  the  stage  of 
water  at  St.  I'aul.  During  the  time  of  disebargo  there  were  no  raind  that  coaU 
have  produced  any  material  eHect  ou  the  river. 
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The  oonolamon  of  a  board  of  engineers  appointed  by  the  Chief  of  Engineers  wus 
that  the  extra  2,000  cubic  feet  per  second  supplied  to  the  river  at  Pokegama  in  1885 
caused  an  increased  depth  at  St.  Paul  of  0.96  of  a  foot:  at  Hastings,  27  miles  below, 
0.87  of  a  foot,  and  the  effect  of  the  discharge  practlcully  ended  at  Winona,  125  miles 
below  St.  Paul,  with  a  rise  of  0.06  of  a  foot. 

This  report,  it  is  believed,  was  a  very  conservative  one  and  did  not  give  the  reser- 
voir question  the  benefits  of  anv  doubts  whatever.  As  for  loss  from  any  cause,  such 
as  eva]>oratlon  or  infiltration,  the  conclusion  of  the  board  was  that  such  loss  could 
not  exceed  5  per  cent  of  the  amount  furnished  at  Pokegama. 

As  a  result  of  a  series  of  observations  during  low  stages,  it  has  been  proved  that  an 
increase  of  100  cubic  feet  per  second  will  cause  a  rise  of  0. 1  foot  at  St.  Paul. 

It  is  unfortunate  for  the  reservoir  question  that  so  little  of  the  river  above  St.  Paul 
IB  navigable,  for  on  that  portion,  naturally,  the  greatettt  effect  of  the  water  from  the 
reservoirs  has  been  exhibited.  AtQrand  Rapids,  in  1885,  during  the  discharge  there 
was  a  rise  of  5.2  feet,  and  at  Aitkin,  165  miles  below,  a  rise  of  3  feet  and  a  propor- 
tional rise  to  the  Falls  of  St.  Anthony.  This  effect,  as  may  bo  noticed  on  the  gauge 
sheet,  was  continued  during  the  entire  discharge.  Of  this  portion  of  the  river,  omy 
165  miles  is  at  present  operated  on  by  steamboats,  and  consequently  the  resulting 
benefits  have  not  been  appreciated  to  the  full  extent. 

The  results  from  the  reservoirs  may  not  seem  very  large,  but  when  it  is  considered 
that  what  has  been  done  has  been  accomi)li8be<l  by  the  construction  of  only  four 
reservoir  dams,  and  that  storage  operations  have  so  far  been  carried  on  through  four 
years  of  unusually  low  water,  the  results  ai-e  encouraging,  if  not  phenohienar. 

The  greatest  accumulation  at  any  one  time  was  about  35,000,000,000  cubic  feet  in 
1885 ;  with  that  accumulation  the  two  main  reservoirs  were  just  about  half  full.  With 
the  reservoirs  full  (and  there  is  no  reu.son  to  suppose  but  that  they  can  be  easily 
filled  when  the  rainfall  gets  back  to  its  normal  condition),  there  is  every  reason  to 
believe  that  everything  that  has  been  claimed  for  the  system,  as  far  as  built,  will  be 
realized. 

ReepectfuUy  submitted. 

R.  Davenport, 
AstiBtant  U,  S,  Engineer, 

M%j.  W.  A.  Jones, 

Corps  of  Engineers,  U.  S,  A» 


IMPROVEMENT  OF  CHIPPEWA  RIVER.  INCLUDING  YELLOW  BANKS,  WIS- 
CONSIN. 

The  plan  for  improvement  of  the  Chipi)ewa  River  consists  in  revet- 
ment of  caving  bends  and  construction  of  dams  and  jetties  from  Eau 
Claire  to  the  confluence  of  the  stream  with  the  Mississippi  River,  a  dis- 
tance of  57  miles,  to  (jonfine  the.  low- water  volume  to  a  channel  of  nearly 
uniform  width  and  depth.  The  general  plan  for  improvement  was 
ado))ted  in  1877,  and  the  work  has  been  carried  on  in  accordance  with 
it,  varying,  however,  more  or  less,  as  to  location  and  extent  of  dams, 
jetties,  etc. 

The  object  of  protection  of  tlie  Yellow  Banks  is  to  prevent  erosion  of 
the  high  sand  bluffs  or  banks  bordering  the  Chippewa  River  at  a  num- 
ber of  points  below  Eau  Claire,  and  to  tliereby  relieve  the  channels  of 
that  river  and  of  the  Mississippi  below  the  Junction  of  the  two  streams 
from  the  masses  of  sand  contributed  by  those  banks.  The  plan  for  pro- 
tection consists  in  a  revetment  of  piling  and  fascines,  the  latter  to  be 
crowned  with  rock. 

The  examination  of  the  river  upon  which  the  plan  and  estimate  were 
based  was  made  in  1874.  The  report,  dated  January  30, 1875,  of  this 
examination,  is  printed  in  Part  I,  A])pendix  t^)  the  Annual  Repoit  of 
the  Chief  of  Engineers,  pages  375-380.    In  that  report  the  estimate  of 
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the  foHt  of  inipiiivouipiit,  iuchi<liiig  protectiDg  tltp  VtOlow  Bank*,  v■i.^ 

The  first  appropriation  for  improving  the  Chippewa  River  was  madv    '  > 
in  1876,  and  the  tifst  for  protection  of  the  Yellow  Hanlcs  ivas  nuid^  in 

1882.  These  were  regarded  as  s«par»te  and  distinct  works  until  the 
act  of  CoagreKa  of  August  11,  1888,  appropriated  for  the  impt-ovninent 
of  the  Cliippewa  River,  including  Yellow  Banks  in  said  river,  WiseoB- 
sin,  continuing  iniprovementi  S10,000. 

The  eatiinated  cost,  including  all  expenditures  since  1876,  for  channel 
improvement  of  the  rivei^  aa  revised  by  my  predecessor  in  1888  (see 
pages  1543, 1544,  Annual  Iteport  for  1888),  was  placed  at  ♦170,4S;.T2, 
The  cost  of  protecting  the  Yellow  Banks,  as  rerised  by  the  same  officer 
in  1883  {see  page  1443,  Annual  Report  for  1883),  was  estimated  at 
$96,000,  making  the  total  cost  for  channel  improvement  and  the  pro- 
tection of  the  Yellow  Banka  «272,4fe7.72. 

Before  the  improvement  commenced  the  depth  on  the  bars  at  hv 
water  seldom  exceeded  18  inches  and  the  crossing  at  the  mouth  of  the 
river  was  extremely  dlMcult  at  that  stage,  owing  to  the  volume  of  the 
river  Joining  the  Mississippi  through  a  number  of  channels  of  iusnffi- 
cient  depth.  Frequently  the  deptli  of  water  on  the  bar  at  the  monUi 
of  the  river  was  but  10  or  12  inches. 

The  work  of  improvement  to  Jane  30, 1891,  has  provided  a  permiuient 
cliannel,  3  feet  in  depth,  over  the  bar  at  the  mouth  of  the  river  and  m>- 
teriallj  increased  the  depth  over  the  Durand,  Pliim  Island,  Battle 
I»Iaad,  Wacoata  Islaud,  and  Flowerpot  Island  oars,  besides  straight- 
ening a  difficult  piece  of  river  at  the  Madison  Street  Bridge  in  Eaa 
Claire,  and  the  stoppage  of  a  dangerous  cut-off  at  Dead  Lake.  Where 
the  improvements  have  been  completed  the  chanuelH  jire  3  feet  ur 
more  in  depth.  The  channel  improvements  have  effected  a  reduction 
of  10  cents  per  thousand  in  the  cost  of  rnoning  rafted  lumber  from  Eau 
Claire  to  the  mouth  of  the  river. 

No  work  of  consequence  has  been  done  at  the  Yellow  Banks  since 

1883,  At  that  time  levetments  of  the  hanks  had  been  accouplitihed  aa 
follows : 

At  Waubeck  Bunk,  2,989  feet  long,  protection  completed. 

At  Kumseys  Bank,  4,500  feet  long,  piles  all  driven  and  1,850  Uueai 
feet  of  pi-otection  completed. 

At  Mary  Ueau  Bank,  6,900  feet  long,  piles  have  been  driven  for  625 
linear  feet  and  139  feet  of  the  protection  completed. 

Total  expended  from  commencement  of  operation  in  1877  to  June  30, 
1891,  including  outstanding  liabilities,  $157,407.66. 

Operations  during  the  jntxt  JUcal  year. — Operations  were  eoinuienc«l 
last  fall  and  continued  iiiitit  March,  189!!.  A  pile  boom  at  Dead  Lake 
Cut-off  was  huilt  to  protect  tlic  dam  at  that  place  irom  the  wearitg 
action  of  loose  logs. 

Plum  Island  Flats  dam  No,  2  [1,000  feet)  was  bnilt  and  three  founda- 
tion courses  of  brush  and  stone  of  the  main  portion  (500  feet)  of  Plum 
Island  Flats  dam  No.  3  were  laid.  Soon  after  the  ice  went  out  in  the 
spring  high  water  occurred,  and  the  river  has  since  remained  at  a  high 
stivge,  so  that  the  effect  of  last  winter's  work  on  the  low-water  channel 
could  not  be  demonstrated;  but  it  is  believed  that  the  result  will  be 
beiie&cial  to  navigation  interests. 

During  the  year  two  bridges  spanning  the  river  have  received  official 
attention.  The  first,  the  Bed  Cedar  Crossing  of  the  Chicago,  Mil- 
waukee and  St.  Paul  Railway,  is  being  rebuild  and  the  company  de- 
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sired  to  make  certsun  alterations,  which,  after  aii  examiuatiou  and  report 
by  me,  were  approved  by  tiie  Secretary  of  War. 

The  second  was  the  highway  bridge  at  Diirand,  Wis.,  against  which 
complaints  had  been  made  at  various  times.  Under  the  provision  of 
he  act  of  Ck)ngre8s  approved  September  19, 1890,  a  public  hearing  was 
fiven  in  the  matter,  and  the  Secretary  of  War  ordered  a  boom  to  be 
onstructed  by  December  15, 1892,  to  facilitate  the  passage  of  rafts. 

The  following  statement  shows  the  cost  of  work  during  the  past 
'ear: 

General  expen9ea» 

!are  ofproperty,  repairs  to  boats,  moring  camp,  etc.,  snryey  at  Plum  Is- 
land, supermtendence,  and  St.  Paul  office  expenses $2, 520. 60 

•heer  boom  at  Dead  Lake  cut-off 675. 11 

Imn  Island  Flats  Dam  No.  2: 

Clearing  bar  of  loose  logs  and  catting  ice  around  dam $35. 93 

S58  cords  brush  in  place,  at  $1 .97 1, 696. 92 

220.1  cords  stone  in  place,  at  $6.04 1,329.42 

5S5.5  cubic  yards  sand,  at  20^  cents 173.95 

1,000  linear  feet  of  dam  complete,  at$3.24 3,236.^ 

nam  Island  Flats  Dam  No.  3: 

Piling 384.95 

Clearing  bar  of  loose  logs  and  cutting  ice  around  dam 50. 14 

220.69  cords  brush  in  place,  at  $1.94 427. 37 

GH  cords  stone  in  place,  at  $5.05 381. 13 

486.11  cubic  yards  sand,  at  61i  cents 261.42 


* 


500  feet  of  foundation,  at  $3.01 1,505.01 

Haterials  on  hand:  85  cords  brush,  at$1.72iV 146.55 

bridges : 

Examination,  etc.,  of  Red  Cedar  Bridge 14.08 

Examination,  etc.,  of  Durand  Bridge 69.55 

83.03 

Total  expenses  for  the  year 8,167.12 

Mr.  A.  O.  Powell,  assistant  engineer  on  this  teiprovement,  has  ox- 
tiibited  faithfulness  and  zeal  in  carrying  out  the  work  intrusted  to  him. 

Expenses  during  the  fiscal  year  ending  June  30, 1892,  including  out- 
standing liabilities,  (8,167.12. 

The  sum  of  $60,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1894. 

This  work  is  in  the  coUection  district  of  Milwaukee,  Wis.  The  duties  on  imports 
M>llected  during  the  year  ending  December  31,  1891,  amounted  to  $365,922.16. 

Abstract  of  appropriations. 

By  act  apnroved — 

August  U,  1876 $10,000 

Junes,  1878 10,000 

March  3, 1879 8,000 

June  14,  1880 10,000 

March  3, 1881 10,000 

By  act  passed  August  2,  1882 65,000 

By  act  approved  July  5,  1884 15,000 

By  act  approved  August  5, 1886 18,750 

By  act  August  11,  1888 10,000 

By  act  approved  September  19,  1890 10,000 

By  act  approved  July  13, 1892 5,000 

Total 171,750 
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^^^  Money  statement. 

'            July  1,1891,  ImlancennexpsnilBd B.lSS.n 

June  30,  1892,  amount  expended  diiriog  flscal  year 7,T3I.S 

July  1,  1892,  balance  unexpended .' 1,7IS,« 

Julj  I,  1892,  outatsDiling  liabilities 53R1G 

July  1,  1892,  bnlance  available VIIS-H 

Amount  appropriated  by  act  approved  July  13,  1892 6,000,1)8 

Amount  availuble  for  fiHcal  year  ending  June  30, 1693 6.  ITS,  10 

f  Amount  (estimated)  required  for  completiou  of  eiiBtinir  project HXLTST.R 

I  Amuunttlii(te3ulieprotitabl.vexpeudedinli8calyeaTenilingJuuo30,18at  SO,IWD.W 

S  Submitted  iu  eotopliance  nitb  requireiueuta  of  BootioUB  2  of  river  and  , 
1     harbot  acta  of  1866  and  1867. 
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t  of  Jumbw,  lalkg,  ihiHglu,  pickd*,  a«i(  ttig$for  HJof  jiran. 


T„. 

Lumbar. 

tathi. 

BhlOglM. 

^. 

■Its  cI  Idom 
log". 

■nr 

iit3,M0.3sa 
i«.4n.iHM 

168, 1138.  2M 

istss 

2B8,3M:SBI 
289,  (IIU.  3011 

im.Mi.tat 

4*.  23*,  873 

n.7»:«M 

«.  893,000 
»l,805,e'JU 

48,700,210 
T8,*»:S00 

IMisi&MO 
1B8.  BU.  TM 

leuiisalooo 

lai,  7M,  0110 
15U,U0U,W>0 

ITamtfr. 
1,H8.8S0 

limeea 

2,at*,T«e 

1, 500,120 

aiowiiss 
i,t)a4.g«a 

TS,  000. 000 

i,sio.ra 
iaouioou 

S14.08S 

s«:mo 

of  frtighl  and  pa»»engtrt  for  nine  y«dr(. 


Tnar. 

boM^I 

^,7K 

"■^r- 

T«r. 

&.- 

Ji;'?^* 

i 

r™,Mi,. 

1 

J-cmfld*. 
890,000 

3,' 181 !  000 
3.010,000 
3,832,000 

t,7B 

000,000 

*;7oo 

18, 0« 

BDd  2  tf«t  dikTL 


Duunvilli.'.  about  lialfwiiy  betwenn  tbe  ninutb  uud  Eau  Claire,  to  aasiit  the  Knapp, 
Stout  A.  Co.  riklttt  in  floatiiij;  down  tUe  river.  Her  paasengerB  and  freight  were  eon- 
filled  eutii'oly  to  the  compauy'a  rafting  bosiness. 
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Z  4. 

IMPROVEMENT  OF  ST.  CROIX  RIVER,  WISCONSIN  AND  MINNESOTA. 

The  original  project  for  the  improvement  of  this  river,  adopted  in 
1878,  was  baseil  upon  the  results  of  a  survey  made  in  1874,  when  the 
St.  Croix  was  at  a  high  stage  of  water  and  but  comparatively  few  bars, 
etc.,  to  be  seen,  and  contemplated  the  removal  of  snags,  bowlders,  wrecks, 
leaning  trees,  and  sand  bars  between  Taylor  Falls  and  Prescott,  and 
contraction  of  low- water  channel  between  Taylor  Falls  and  Stillwater 
into  one  of  nearly  uniform  width  by  means  of  brush  and  stone  jetties 
and  dams  of  the  same  material,  to  close  island  chutes  and  secondary 
channel.    Estimated  cost,  $21,758. 

The  lower  part  of  the  river  is  a  lake  known  as  Lake  St.  Oroix.  Still- 
water, at  the  head  of  the  lake,  divides  the  navigable  portion  of  the 
river  into  sections:  The  upper  or  river  section,  28 J  miles  in  length,  and 
the  lower  or  lake  section,  23^^  miles  in  length. 

The  present  project,  adopted  in  1880  and  modified  in  1882,  and  again 
in  1889  (see  page  1801,  Annual  Report,  1889),  by  my  predecessor,  is 
based  upon  results  of  a  low- water  survey  made  in  1879.  The  esti- 
mated cost  has  been  placed  at  $108,700. 

In  the  Annual  Report  for  1889  he  reported: 

The  first  appropriation  for  the  improvement  of  the  St.  Croix  was  $10,000^  made  by 
act  of  Congress  approved  June  18,  1878. 

At  that  date  the  channel,  above  Stillwater  especially,  was  encumbered  by  sunken 
cribs,  wrecks,  snags,  and  old  boom  piers,  and  the  bends  by  leaning  trees.  The  low- 
water  channel  had,  in  many  places,  but  2  feet  of  depth,  and  steamers  and  barges 
made  their  way  as  best  they  could  amongst  the  obstructions.  At  times  it  was  im- 
possible for  them  to  get  over  the  shoal  places.  Under  this  appropriation  some  of 
the  worst  obstructions  were  removed  between  Taylor  Falls  and  StiUwater. 

The  free  navigation  of  the  lower  section  was  obstructed  by  partly 
sunken  logs,  and  by  the  Hudson  and  Catfish  bars,  6^  and  15^^  miles, 
respectively,  below  Stillwater.    The  channel  over  the  Hudson  Bar  was 

^uite  tortuous  and  shallow,  having  but  2J  feet  depth  at  low  water.  At 
latfish  the  channel  had  sufficient  depth,  but  made  a  sharp  bend  around 
a  long,  narrow  sand  spit  that  jutted  out  for  a  distance  of  1,450  feet  from 
the  len;  bank  and  at  right  angles  to  the  shore  line.  When  a  strong 
wind  blew  up  or  down  the  lake  the  steamboats  with  heavy  rafts  en- 
countered considerable  difficulty  in  keeping  the  channel. 

The  improvements  to  June  30, 1891,  resulted  in  a  decidedly  improved 
channel  above  Stillwater  to  the  advantage  of  the  river  traffic  then 
existing.  The  improvement  consisted  in  the  removal  of  sunken  cribs, 
wrecks,  snags,  old  boom  piers,  and  leaning  trees,  and  construction  of 
wing  dams  to  contract  the  channel  over  the  worst  bars,  and  thereby 
increased  the  depth  over  the  bars  worked  on  from  an  original  low- water 
depth  of  2  to  3  feet. 

Since  1886  the  railroads  penetrating  the  region  have  retluced  navi- 
gation over  this  section  to  almost  nothing,  except  the  running  of  loose 
logs;  as  a  consequence  little  attention  during  the  past  six  years  has 
b^n  given  to  the  improvement  of  this  section. 

On  the  lower  section  (Stillwater  to  the  mouth)  the  commerce,  con- 
sisting of  rafted  lumber  and  logs  towed  by  steamboats,  is  of  large  pro- 
portions, and  its  needs  are  being  met  by  exi)ending  the  largest  part  of 
appropriations  on  this  reach.  By  June  30,  1891,  channels  had  been 
dredged  through  the  Catfish  and  Hudson  bars  to  a  depth  of  4  feet  at  low 
water,  and  t]^e  water  directed  into  new  channels  by  training  dams. 


1838      BBPOBT  OP  TOB   CHIBF  Of  SmmBSW,  U.«  ASH, 

Many  of  the  partly  subiueined  Ioks  wer(>  a]»f>  I'emovcd,  bot  mv  oi 
r  are  coutiuaally  (Mtniing  iuto  the  channel.    The  work  has  resulted  U 

t  creating  a  fair  steauilioat  cLaunel,  4  fevt  deep  at  low  wat«r,  from  Slill' 

►  watAr  to  the  mouth,     Itoats  and  (■aftg  can  iiow  pa3B  over  that  diftaiiw' 

I  at  the  lowest  stages ;  but  some  work  remains  to  be  done  in  widening 

^  the  dredged  channels  and  straightening  other  [wrtioos,  particularly  oo 

[  the  Hudson  Bar  above  and  beJow  the  bridge. 

•  Expended  imder  the  present  project  to  June  liO,  1891,  incliidiug  m^ 

L  standing  liabilities,  «80,717.»4. 

'  Total  expended  under  original  and  preweut  projects  to  Jane  30, 1881, 

r  including  outstanding  liabilities,  193,717.94. 

f  Operationg  during  the  piutJUcal  year. — The  balance  of  the  appropd 

[  ation  of  1890  was  expended  in  widening  somewhat  the  channd  oi 

I  the  Hudson  Bftr  by  dredging  334.13  cubic  yards  above  the  bridge  » 

I  547.15  cubic  yards  below  the  bridge.    Log-house  Dam.  on  the  dr 

I  reat^'h  of  the  river,  was  repaired  by  placing  on  it  98.5  cubic  yards  brni 

I  and  217  cubic  yards  stone.    Ninety-one  snags  and  partly  sunken  lo| 

i  were  removed  from  the  head  of  the  lake  and  the  river  above.    The  wm 

\  acGomplisLed  daring  the  year  Las  be«n  small,  owing  to  the  hick  af 

funds;  but  the  dredging  at  Hudson  Bar  has  improved  the  steambott 

and  raft  channel. 
Total  expended  daring  the  fiscal  year  ending  June  30, 1692,  including; 

outstanding  liabilities,  #1,743.08. 

Tliia  work  is  in  tbe  coUactiou  (lintTict  of  Minueiota,  of  which  St.  Paol  is  the  pi 
of  eiitrv  and  St.  Vinceat  a  subport,    CollBotions  for  year  ending  Decemliei  31,  18^ 
9399,659.32;  valna  of  donieatio  expoita  for  H&me  period,  (452,251. 

Ahilracl  of  appTuprSaliinii. 

5,1886.  m,m 


r 


Marcb3,l«T!t "8,000  ,  By  net  approved  September  IS, 

.iHneli,  IWiO 10,000  j      1890 8,0» 

March3,18Hl 8,000     By  act  approved  July  13.  1892  ..      8,080 

By  !irt  paased  August  2, 1882 30,000  

Ky  act  approved  July  5,1884.-..      9,000  I  ToUl 108,6(» 

Money  ttatement. 


Amount  avaitablu  for  iiacal  year  euding  Jane  30,  1893 8,03S-9S 

f  Amount  (estimated)  rccinired  for  completion  of  exist  tug  project 18. 200,  W 

J  Amouutllifttcanbeprolitttbly  expended  in  fisoalyeareudingJHUeSO,  1891    18,200.M 
\  Siibmittc<l  in  cumpli.tuce  witli  ctciuireiiitiDts  of  sections  2  of  river  and 

*  Appropriated  before  adoption  of  present  project. 
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COMMERCIAL  STATISTICS. 

jaraiire  statement  of  eteamboaie  and  barges,  freight  and  passengers  carrtedy  lumber 
i  logs  towed  and  rafted  on  (he  St,  Croix  River,  fVisconsin  and  Minnesota,  for  a 
"iod  of  fourteen  years, 

STEAMBOATS  AND  BARGES. 


Tear. 

In  fireight  and  pas 
sengerbusiiteM. 

• 

Steamboats 
in  towing 

and  rafting 
business. 

Year. 

In  freight  and  pas- 
senger bosineas. 

Steamboats 
in  towing 

Steam- 
boats. 

Barges. 

Steam- 
boats. 

Barges. 

and  raiting 
business. 

3 
8 
3 
2 
8 
8 
3 

8 
12  i 

1885 

4 
6 
8 
1 
1 
2 

u 

33 
88 
40 
8 
8 
8 
0 

50 

1886 

49 

29 

1887 

58 

40 
77 
51 
30 

1888 

58 

24 
26 
25 

1889 

52 

1890 

126 

1891t 

$130 

*  Amount  of  commeroe  and  navigation  when  work  of  improvement  began, 
t  Amount  of  commeroe  and  navigation  at  present  time. 
1 117  tons  burden  and  18  inches  draft,  respectively. 
§  From  85  to  240  tons  burden  and  2|  to  3|  feet  draft. 

FREIGHT  AND  PASSENGERS. 


Freight  carried. 

Passen- 
gers 
carried. 

Tear. 

General 

mer- 
chandise. 

Lumber. 

Wood. 

Total  to  1887 
inclusive. 

Total. 

Tom. 

Tons. 

Tons. 

Pounds. 
32, 000, 000 
47,786,995 

(t) 
35,000,000 
60,000.000 
63,000,000 
80,000.000 
85, 000,  UOO 
180, 900, 000 
57,009,320 

Tons. 

15.000 
9,244 
(t) 

11,015 
10,300 
12,800 

4,000 

10,647 

12,756 
9,872 

5,200 

5,900 

7,139 

100 

'  ''4,*354 

4,100 

5,796 

200 

9,554 

10,000 

13,144 

300 

209 

921 

551 

*  Amount  of  commeroe  and  navigation  when  work  of  improvement  began, 
f  Unknown. 

RAFTED  LOGS  AND  LUMBER. 


Rafted  logs 
towed  out  of 
St.  Croix 
River  (esti- 
mated). 

Rafted  lumber  towed  out  of  St.  Croix  River. 

Year. 

Lumber. 

Shingles. 

Laths. 

Pickets. 

Total 
tonnage. 

Feet,  B.  M. 

70, 000, 000 
117,000,000 
200,000,000 
185, 000, 000 
130, 000, 000 
108, 000, 000 
175,000,000 
150,000,000 
115, 000, 700 
175, 000, 000 
136,000,000 
150.000,000 
250,000,000 
209,233,490 

• 

Ftet,  B.  M. 

Number. 

Numher, 

Number. 

Tons, 

••••»*•••••••• 

1 :...: 

1 .^....... 

1     * 

1 

1 

100, 000, 000 
114, 610, 066 
81.817,070 
116, 403, 000 
110,934,084 

40, 079, 500 
38.633,000 
46,007,000 
32,016,750 

23,661,800 
23, 226, 575 
33,861,900 
81,132,350 

570,820 

90,800 

278,680 

678,240 

7W.9(I7 

607,244 

1.104,100 

948.757 

ose  logs  drivon  on  St.  Croix  River  to  bead  of  lake  during  season  of  1891  were 
31,300  feet,  13.  M.,  or  1,103,310  tons. 


1840      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMT. 
IMPROVEMENT  OF  MINNESOTA  RIVER,  MINNESOTA. 

An  examiuatioii  of  this  stream  was  made  by  Mjy.  G.  K.  Warren, 
Corps  of  Engineers,  in  1SG6,  nnder  anthorization  of  section  4  of  the  act 
of  Congress  approved  June  23, 1866.  Maj.  Warren's  first  or  preliminary 
report  of  this  survey  was  rendered  January  21, 1867,  and  printed  asi 
part  of  Senate  Ex.  Doc.  No.  58,  Thirty-ninth  Congress,  second  session. 

The  estimates  of  cost  of  improvement,  based  upon  results  of  this  ex- 
amination and  survej^,  are  given  in  the  Keport  of  the  Chief  of  Engineers 
for  the  year  ending  June  30, 1867.  Two  plans  are  considered,  viz,  one 
to  improve  the  navigation  of  the  river  from  the  Yellow  Medicine  to  the 
mouth  of  the  Minnesota  by  melius  of  locks  and  dams,  so  as  to  secure  4 
feet  of  water,  at  a  cost  of  ^775,500,  and  another  to  secnre  2  to  3  feet  of 
water  by  removal  of  snags  and  bowlders  throughout  this  stretch  of  the 
river,  in  addition  to  the  construction  of  a  lock  and  dam  at  Little  Falls 
and  the  oi>eration  of  a  scraper  and  dredge  boat,  at  a  cost  of  $117,000. 

The  river  and  harbor  ac»t  of  Congress  approved  March  2, 1867,  appro- 
priated 837,500  for  removing  snags  and  bowlders  throughout  the  Min- 
nesota River,  thus  sanctioning  the  second  plan. 

The  river  and  harbor  act«  of  Congress  approved  June  11,  1870,  and 
Mar(?h  3, 1871,  each  approi)riated  $10,000  tor  continuing  the  improve- 
ment. 

The  second  section  of  the  river  and  harbor  act  of  Congress  approved 
June  10, 1872,  provided  for  the  survey  of  the  Minnesota  River  above 
the  mouth  of  the  Yellow  Medicine,  which  survey  was  made  during  the 
ssime  year,  the  report,  pertaining  to  which  is  x>rinted  in  the  Report  of  the 
Chief  of  Engineers  for  the  fiscal  year  ending  June  30, 1873.  The  re- 
moval ot*  obstructions,  principally  bowlders,  was  recommendeil. 

Tlu^  same  a<'t  (ai)proved  June  10, 1872)  appropriated  $10,000  for  the 
improvement  of  the  stream,  which  sum  was  expended  in  the  removal 
of  l)owl(lers,  overhanging  trees,  etc. 

By  act  approved  March  3,  1873,  there  was  ai)propriated — 

For  the  iinprovemi'iit  of  Minnesota  River,  Miimesota,  $10,000;  provide<l  that  one- 
half  of  .said  .sum  shall  ho  expended  between  the  mouth  of  the  Yellow  Medicine  and 
Minnesota  Falls  on  said  liver. 

This  appropriation  was  applied  to  the  removal  of  rocky  ledges,  howl- 
ders,  snags,  and  overhanging  trees.  The  total  of  appropriations  to 
March  .'5,  1873,  inclnsivc,  was  877,500. 

Jiy  act  of  ( 'ongrcss  ai>proved  »lune  23, 1874,  an  appropriation  of  $10,000 
was  made ''for  the  survey  or  improvement  of  Minnesota*  River."  A 
survey  was  made  from  the  mouth  of  the  river  to  South  Bend,  a  distaiice 
of  110.4  miles,  to  determine  the  practicability  of  improving  the  naviga- 
tion by  means  of  canals,  locks,  and  dams.  The  results  of  this  survey 
provcHl  the  jjossibility  of  a  lo(*k-and-dam  navigation  for  the  distanct^ 
])assed  over,  the  estimated  cost  of  improvement,  as  stated  in  the  report 
of  the  survc>  printed  in  the  Annual  Keport  of  the  Chief  of  Engineei'sfor 
the  fiscal  year  ending  June  .'50,  1875,  being  for  iive  locks  and  dams  and 
removal  of  snags,  i*tc.,  ij 73:5,808.0;^,  tlie  cost  of  removing  snags,  etc.. 
being  therein  phiced  at  $34,585.10,  including  contingencies.  Following: 
this  report,  Congress  made  three  apjnopriations,  of  ilO,000  eacli,  by 
acts  approved  March  3,  1875,  August  14,  ISJC,  and  June  18,  1878, 
which  sums  were  ai)f)lied  to  clearing  the  river  of  obstructions  below 
South  Eend. 
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The  appropriations  up  to  and  including  that  of  June  18, 1878,  were 
applied'  m  removing  snags,  bowlders,  etc.,  on  the*upper  part  of  the 
river  between  Minnesota  Falls  and  a  point  30  miles  below  Henderson 
(16.7  miles  above  Shakopee).  The  rapidly  caving  banks  on  this  stretch 
of  the  river  add  snags  and  leaning' trees  to  the  (,'hannel  yearly,  so  that 
channels  which  were  cleared  twelve  years  ago  are  encumbered  with 
tiiem  to-day. 

Xo  money  has  been  si>ent  on  the  lower  part  of  the  river,  which  pre- 
sents a  marked  contrast  to  the  upper  section. 

Below  Shakopee  the  river  is,  in  the  main,  very  d<'op,  almost  free  from 
snags  and  caving  banks,  and  would  offer  exceptional  advantages  to  the 
navigation  thereof  were  communication  between  it  and  tlie  Mississippi 
Biver  rendered  possible  by  the  improvement  of  the  bar  at  the  mouth 
of  the  river  and  an  increased  depth  provided  over  ('redit  Kiver  Bar  (or 
Petersons  Bar,  as  it  is  sometimes  called),  just  below  Shakopee. 

It  is  claimed  by  those  interested  in  the  Minnesota  Valley  that,  were 
the  improvements  extended  by  the  construction  of  locks  and  dams, 
steamboats  and  barges  would  navigate  the  river  and  carry  much  of  the 
freight  that  now  depends  upon  rail  for  transportsition. 

The  river  and  harbor  act  of  Congress  approved  August  6, 1886,  au- 
thorize a  survey  of  the  Minnesota  River  with  a  view  to  its  improve- 
ment by  locks  and  dams.  The  survey,  extending  from  the  mouth  of  the 
river  to  Mankato,  was  made  by  my  predecessor  during  the  season  of 
1887,  and  a  report  thereon,  with  maps,  rendered  January  10, 1888.  This 
report  was  printed  in  House  Ex.  Doc.  No.  158,  Fiftieth  Congress,  first 
session. 

By  the  river  and  harbor  act  of  August  11, 1888,  Congress  appropri- 
ated for — 

Improving  Minnesota  River,  Minnesota,  including  protecting  and  holding  the 
banks  opposite  the  borough  of  Belle  Plaino,  so  as  to  prevent  the  river  from  cutting 
throngh  the  narrow  neck  of  land  at  that  point  and  thereby  changing  its  channel  and 
conrse,  $10,000. 

This  is  the  first  appropriation  made  since  1878  for  the  improvement 
of  the  Minnesota  River.  Concerning  the  expenditure  of  this  appro- 
priation my  predecessor  reported  (see  page  1804,  Annual  Report,  1889) : 

An  examination  of  the  river  at  Belle  Plain«\  und  also  from  Carver  to  the  mouth  of 
the  stream,  was  made  in  September,  1888,  with  a  view  to  obtaining  data  upon  which 
to  base  a  project  for  the  advantageous  expenditure  of  the  8um  uppropriat'Od  bv  the 
act  of  Angn^t  11,  1888. 

The  examination  showed  that  there  ha<L  not  heen  any  marked  erosion  of  the  bend 
at  Belle  Plaine  for  several  years  past;  but  tliat  to  thoroughly  protect  it  against  such 
erosion  as  might  occur  from  floods  or  from  changes  in  the  channels  of  the  river  above 
the  bend  would  undoubtedly  cost  more  than  the  entire  sum  appropriated  for  the 
river.  It  also  showed  that  there  had  not  been  any  steamboat  navigation  of  the 
river  at  that  point  (an  occasional  trip  by  steamboat  at  high  water  excepted)  for  a 
number  of  years. 

The  cost  of  an  adequate  open-channel  improvement  of  the  river  from  its  mouth  to 
Carver,  such  an  improvement  as  might  last  for  a  number  of  years,  was  found  to  be 
not  less  than  $52,000. 

The  appropriation  being  inadequate  for  thorough  work  at  either  Belle  Plaine  or 
thid  extent  oi  river  from  its  month  to  Carver,  an<l  still  less  ad4*quat^'  for  the  perform- 
ance of  work  if  divided  between  them,  it  was  reconmiended  that  the  submitting  a 
project  for  expenditure  of  the  ap]>ro))riation  be  delayed  until  the  further  wishes  of 
Congress  might  be  known,  or  until  some  detiuite  information  as  to  prospective  nav- 
igation might  bo  obtained  upon  which  to  base  a  project  iji>r  the  best  utilization  of 
the  appropriation. 

^inee  the  submission  of  thc^  foregoing  report  it  has  been  roi>resented 
by  reliable  parties  that  a  lar^rc  anioiiiit  of  hriclv.  liay,  liin**,  and  wood 
would  lie  carried  by  sh*:iml)o;its  and  barges  tVoni  [joints  nrar  SIi:iko|u»e 
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to  8t,  Paul  were  njivigation  made  certain  tlirougbtmt  t)ie  season,  and 
tlierc  ia  an  excellent  oiiportxinity  for  a  geucral  packet  biisiiifHw  between 
the  Missisfiippi  Hiver  and  poiuts  on  the  Lower  Minnesota  Kivw,  which 
woald  I'e^sult  in  material  retluction  of  ireigbt  rate«  between  tbese  pointu 

In  this  {■oiniL'ctioii  I  quote  from  my  predecessor,  Maj.  Alien  (see  An- 
nual Heport,  Cliief  of  Engineers,  1888,  page  1574): 

From  ponHiiterntiuii  of  all  the  T»et%  tbat  I  bare  been  a)ile  to  ooIWi,  I  uu  el&i 
opiuioti  tliiit  the  Miitnewta  Uiver  ttoai  ibi  mouth  to  MankHto  it  worthy  of  imprate- 

Total  expended  under  the  project  followmg  the  survey  of  1871  to 
Jnne  30, 18WJ,  including  oiitstandiiig  liabilities,  |i30,042. 

^otal  expended  nnder  all  projects,  incladtiig  the  survey,  to  June  30, 
181)1,  inclusive,  $117,532. 

There  are  no  operations  to  report  for  the  past  yeiar. 

Amount  expended  during  the  llscal  year  ending  Jnne  30,  1892,  Dntb 

U}g. 

The  sum  of  J25,000  can  be  profitably  expended  during  the  fiscal  y«it 
ending  June  30,  1894. 

This  work  is  in  the  collection  district  of  Minnesota,  of  wiiich  St. 
Paul  is  the  iwrt  of  entry  and  8t.  Vincent  a  subport.  CoIIeetious  fat 
year  ending  December  31,  1891,  1299,059,32;  value  of  domestic  ezpoitl' 
for  same  period,  $452,251. 


1 


Abitract  of  appropriationi. 


Jalvll.  1C70 10,000 

Miinli  3,  1M7I 10,000 

.laue,  10,  1872 10.  000 

Mari'hS,  18T3 10,000 

June^S,  1B74 10,000 


By' act  approved — 

MniphS,  1875 

Augnst  11, 1»«76 

Jiiup  18,  187M 

By  act  of  Aagust  II,  1888. . 


.  mm 


TotJil I2T,W 


Money  stntement. 
July  1,  18!H,  lialiiiipe  nnexpended *9,(BT.O 


i Amount  ((estimated)  requirod  for  romri] 
Araonntthiitciin  Ifiu'olitablyexpeiuled 
Submitted  in  compliiince  with  riHiidreiiieiita 
harbor  acta  of  IHtW  and  ItHJT. 


of  existing  proioet 693.86S.6J 

liNCiilypni'endiueJiilieSO,  tl^    J5,D0D.D0 
iita  of  seclioin  2  of  river  and 
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Z6. 

IMPROVEMENT  OF  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND  NORTH 

DAKOTA. 

The  present,  which  is  also  the  original  project  for  the  iini)rovement 
of  this  river  firom  Breckenridge  to  the  northern  boundary  line,  adopted 
in  1877  and  amended  as  to  estimate  of  cost  in  1883,  consists  in  the  re- 
moval of  snags,  leaning  trees,  and  bowlders,  and  in  dredging  channels 
tfarongh  the  bars. 

The  estimated  cost  of  this  improvement,  omitting  the  item  of  im- 
provement  of  Goose  Eapida,  as  based  upon  the  reports  of  1874,  1875, 
and  1877  (see  pages  730-732,  Report  of  Chief  of  Engineers,  1878),  was 
9145,310.18,  which  estimate  as  revis(»d,  and  for  the  reasons  stated  in  Ap- 
pendix X  8  of  the  Annual  Report  of  1883,  was  increased  to  8179,310.18. 

The  river  and  harbor  act  of  Congress^  approved  August  5,  1886, 
making  the  money  theretofore  appropriated  for  locks  and  dams  at 
Goose  Rapids  available  for  dredging,  removal  of  snngs  and  bowlders, 
Mid  construction  of  wing  dams,  necessarily  included  in  that  mode  of 
improving  Goose  Rapids,  •  which  were  originally  intended  to  be  im- 
proved by  means  of  locks.  For  this  reason  as  well  as  for  others  given 
in  the  Annual  Report  of  1887,  a  new  estimate  of  cost  of  completing  the 
work  became  necessary.  The  cost  was  placed  at  $79,o98.37.  (Sec  Ap- 
X>endix  A  A  to  the  Annual  Rei>ort  of  the  Chief  of  Engineers  for  1887, 
pages  1714, 1715.) 

Previous  to  1879,  when  the  first  bar  was  dredged  through,  the  ruling 
depth  at  ordinary  low  water  between  Moorhcad  and  Goose  Rapids  has 
been  stated  to  have  been  but  1^  feet,  and  below  Grand  Forks  but  2 
feet.  The  dredging  work  to  June  30,  1891,  has  resulted  in  a  3-foot 
channel  at  ordinary  low  water,  averaging  60  feet  in  width,  from  Moor- 
head  to  a  point  80  miles  north,  and  a  4-foot  channel  at  same  stage  av- 
eraging 70  feet  in  width,  from  Grjind  Forks  to  a  point  62  miles  north,  by 
river,  have  been  made  by  dredging  through  the  bars. 

The  river  is  subject  to  landslides.  These  slides  can  never  be  antic- 
ipated, form  obstructions  when  they  occur,  and  have  to  be  removed  in 
whole  or  in  part,  thereby  increasing  the  amount  of  cost  of  the  im- 
provement. 

The  removal  of  snags  and  trees  between  Moorhcad  and  Abercrombie 
improved  that  portion  of  the  stream  for  navigation  during  high  and 
m^ium  stages  of  water. 

Expended  upon  the  improvement  from  commencement  of  work  in 
1877  to  June  30, 1891,  including  outstanding  liabilities,  $198,932.58. 

Operations  during  the  fiscal  year  ending  June  30^  1892. — The  field 
work  has  consisted  in  dredging  and  removal  of  snags,  bowlders,  and 
leaning  trees,  from  July  1  to  October  28,  1891.  During  the  si)ring  of 
1892,  the  fleet  had  been  repaired  and  placed  in  readiness  for  the  re- 
sumption of  work  when  a  new  appropriation  became  available. 

The  dredging  operations  of  last  fall  extended  over  62i  miles  of  river, 
30  miles  north  of  to  82J  miles  north  of  Grand  Forks."  The  dredged 
channels  were  made  the  standard  width  of  60  feet,  except  some  chan- 
helB  dredged  during  August  and  September,  when  very  low  water 
prevailed,  that  were  made  />5  feet  in  width,  and  four  bars  dredged 
through  at  the  close  of  the  season  have  but  35  feet  width. 
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Tabic  ofdredfi'mg  work  performed  durinff  fiscal  year  ending  June  SO,  1893, 


ExcaTft- 
tion. 


I 


'  Old  cut- ' 


•  daniB. 


mode. 


tendedf 
etc. 


Cubic  yds. 

Dn  »lKf  Ot tor  Tail '         54.7(K) 

Drvd;;r'  I'luwr  Fritz '         45.682 

Total I        100,442 


Lin.  feet. 
12, 725 
8,785 


21, 510 


BiTer 

worked 

over. 


Lin./eet.  \  MiUt. 
13,705  .        *ii 
9,990  I         0 


23,695 


MJ 


Average  cost  of  the  dredging  was  11.26  cents  per  cubic  yard. 

During  July,  1891,  the  steamer  Ogama^  when  it  could  be  spared  from 
th(»  lh»et  of  (lredg(\s,  removed  obstructions  from  Gi^ose  Rapids  as  fol- 
h)ws:  Bowlders,  137J  cubic  yards,  at  a  cost  of  $o.37  per  cubic  yard; 
overhanging  trees  and  snags,  34,  at  a  cx)st  of  $3.26  each. 

Tlie  total  work  done  on  this  stream  since  the  first  a])])ropriation  for 
its  improvement  was  made  in  1876,  and  ext<*nding  from  Fort  Abercrom- 
bie  to  a  point  93  miles  nOrth  of  Grand  Forks,  a  total  river  distance  of 
321  mih»s,  is  as  follows: 

« 

Cubic  yar(l8  of  material  dredgecl ^ 683, 630 

♦Siia^Xf*  n*ino ved 635 

Ovcrhanjjing  trocs  removed 8,722 

Cubic  yards  <»f  bowldiTS  ronioved W^ 

HtuuipH  rouioved •      198 

IMlcH  n^moved 33 

Drift  j)ilt»s  (collection  of  driftwood,  trees,  etc.) 8 

Barge  rcuioved 1 

Total  linear  feet  of  channel  excavated 126»8fl7 

Total  linear  feet  of  wing  and  training  dams  constrncted 169,836 

On  the  portions  of  the  river  worked  over  by  the  dredges  the  average 
d(»i>th  of  the  channel  lias  bot^n  increased  from  IJ  to  2  fi^oi. 

Mr.  l^nfus  Davenport,  assistant  engineer  upon  this  impr<jvement  for 
the  j>ast  tt'ii  seasons,  lias  exhibit<>d  faitlifulness  and  zeal  in  carrying  out 
the  work  intrnsted  to  him. 

All  of  the  work  for  the  improvement  of  this  stream  has  been  per- 
fornHMl  hv  hired  labor. 

Kx]M  !mUmI  njHm  this  improvement  during  the  fiscal  year  ending  J  nne 
30,  I8t»2.  including  ontstanding  liabilities,  $15,248.02. 

Tills  work  is  in  the  collection  district  of  Minnesota  and  North  and  South  Dakutt. 
Collet  lions  for  year  endiui:  December  31,  181U,  $336,097.38.  Value  of  domestic  ex- 
|)ort.H  for  same  period,  sf  I.311»,31M). 

Abstract  of  appropriations. 


15y  act  aj>]»roved — 

Aujxufst  it.  187<i $10,000.00 

.Tune  IS.  1S7S 30.000.00 

March  'A,  1S71) 25.  000.  (X) 

June  14,  IHXO 20,  (MK).(H) 

March  :{,  l.ssi is,  (KX).  00 

By  act  jiMssed  An^'ust  L>,  1«S2.  10, 000.  (X) 

By  act  a]>i»rovcd  J uly  5,  1^8t.  10, 000. 00 


By  act  approved   August  5, 

1886 $46,947.65 

By  act  of  August  11,  1888....  20,OOaOO 
By  act  approved   September 

19,  1890 25,00a00 

By  act  approved  July  13, 1892.    25,  OOa  00 

Total 239,947.65 
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Money  statement 

Jttlyl,  1891,  balance  unexpended $19,-ir>8. 83 

Jane  90^  V^2,  amount  expended  during  fiscal  year 17, 09 1 .  78 

Joly  1, 1892,  balance  unexpended 2, 067. 05 

Julyl,  1892,  outetauding  liabiUties 1,300.00 

July  1, 1892,  balance  available 7t>7. 05 

Amount  appropriated  by  act  approved  July  13,  1892 25, 000.  (jO 

Amount  available  for  fiscal  year  ending  J une  30,  1893 25, 767. 05 

(Amount  ^estimated)  required  for  completion  of  existing  project 9, 59S.  37 

Amoanttnat  can  beprofitably  expended  in  fiscal  year  endingJ  une  30, 1891  9, 598.  37 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  uud 
harbor  acts  of  1866  and  ^867. 


REPORT  OF  MB.   R.   DAVKNPORT,   ASSISTANT  ENGINEER. 

St.  Paul,  Minn.,  January  1,  1802. 

Major:  The  following  report  on  the  status  of  the  improvement  of  the  Red  River 
of  the  North  under  the  present  project,  dredgiug  chunuels  through  the  bars,  and 
the  removal  of  overhanging  trees,  sua^s,  and  bowlders,  with  summary  of  work  so 
fiir  accomplished  and  estimate  of  work  remaining  to  be  done  to  complete  the  im- 
provement, with  probable  cost,  is  respectfully  submitted. 

The  length  of  the  Red  River  from  Breckeuridge  to  Pembina  is  estimated  at  3t)6.7 

"■ilw.    Of«this  distance,  370.7  miles,  from  Fort  Abcrcrombie  to  Pembina,  <"(>ine3 

Mder  the  project  of  improvement  by  dredging.    The  26  miles  between  Breekenridge 

Vd  Fort  Abercrombie  it  was  proposed  to  improve  by  the  removal  of  bowld<;rs  only, 

M  that  section  of  the  river,  owing  to  sand  bars  and  sharp  slopes,  could  only  be  made 

"Wvigable  at  comparatively  high  stages  of  water.    The  improvement  ])ropose<l  exea- 

▼»tea  channels  through  the  bars  60  feet  wide,  with  a  3-foot  low-water  depth  from 

J'ort  Abercrombie  to  Gfrand  Forks,  and  channels  of  the  same  width,  with  a  l-foot 

W-water  depth  from  Grand  Forks  to  Pembina,  and  the  removal  of  overhanging 

trees,  snags,  and  bowlders  whenever  they  proved  to1)e  an  obstruction  to  navigation. 

UatU  the  close  of  the  season  of  1882  it  was  proposed  to  make  all  dredged  chau- 

neJs  uorth  of  the  Cheyenne  River  80  feet  wide.     As  it  was,  however,  found  later  on 

that  there  was  not  suflicient  water  at  the  lowest  stages  to  fill  the  80-foor  chann«>lH, 

all  cnttings  since  1882  have  been  60  feet  wide.    The  stage  of  water  adopted  as  the 

standard  was  the  low- water  of  1879,  approximately  e<iual  to  a  dischar<]^e  of  r>(X) 

cubic  feet  per  second  at  Fargo  and  1,000  cubic  feet  per  second  at  Grand  Forks,  the 

latter  below  the  outlet  of  Red  Lake  River. 

Of  the  proposed  improvement  there  has  so  far  been  accomplished  the  dredging 
of  the  3-foot  channel  oO  miles  north  from  Fargo  and  50  miles  south  from  Grand  Forks, 
the  latter  including  about  15  miles  of  the  lower  end  of  Goose  Rapids,  and  the  ex- 
tension of  the  4-foot  channel  82  miles  north  from  (iraiid  Forks,  which  latter  work, 
in  connection  with  the  partial  improvement  of  the  river  by  dredging  of  the  most 
important  bars  to  the  north,  opens  a  3-foot4ow- water  channel  to  Pembina.  In  im- 
proving the  channels  the  dredges  have,  so  far,  worked  over  227  mUes  of  river,  mak- 
ing available  an  increased  low- water  depth  of  from  18  inches  to  2  feet. 

From  overhanging  trees,  snags,  etc.,  the  river  has  been  cleared  from  Fort  Aber- 
:rombie  to  Frog  Point,  a  distance  of  192  miles,  taking  in  all  of  the  river  in  which 
Dbetructions  were  found;  from  Fargo  to  Frog  Point  in  1877  and  again  in  1882.  and 
from  Fort  Abercrombie  to  Fargo  in  1879  and  1880. 

From  bowlders  and  snags  tlie  channels  on  Goose  Rapids  were  cleared  in  1?<S2, 
1887,  1888,  and  1891.  In  1882  the  entire  length  of  the  rai)ids,  about  25  miles,  Avas 
vrorked  over.  In  1887,  1888,  and  1891  the  channels  on  the  northern  half  of  the  rap- 
ids were  cleared.    Summary  of  work  done  to  close  of  season  of  1891 : 

[flannel  excavation cubic  yards . .  681, 182 

Length  of  channel  cuttings linear  feet  ..  127,217 

[jength  of  wing  and  training  dams do 170,  IIH) 

)Yei*hanging  trees  removed 8, 707 

Snags  removed 650 

itumps  removed 198 

*ile8  removed 23 

!>rift  piles  removed  (accumulations  of  driftwood) 8 

iunken  barge  removed 1 

bowlders  removed cubic  ^ards..         42<i 


.i 


Ci-I  of  iroiJt-  lo   ,latr,  January  1.  M'l.'. 

Chnnnpl  ejtcavftf  ion,  e84,lSJ  cnlilo  yar.U »nr..imi.W 

OTerbimKiiiR  ti^«B,  stumpa.  snags,  pilen,  etc,  9,586 12.7(a»  ,' 

Bowlders, 4W  cubic  yardii 2,J01.U    , 

Hiui]l«n  barge . U.Sl    1 

ConaJruction  of  dredging  fleot — 43,S30Lt3 

^  Hepaira HB7&.»  I 

Contingent  expcnuea 2l^9fi3.SI 

Total 210.8B8.H   j 

Total  npiiTopriationB — 314,94T.S  j 

',  Uiieipended . 4, 

Cost  of  exoavation  pec  cable  jatd,  tnoluding  cost  of  fleet,  r^airs,  and 
coil  tiiigent  expenses 

,  C'ust  of  exravatioQ  per  cubic  yard,  iooludiog  c<ist  of  operation  snd 

muiiitonance  of  baato  only ■ • • 

>  Cost  I  if  removal  uf  trees,  snags,  ntniapii,  etc -. - 

'  Cost  uf  removal  of  bowlders,  per  cubic,  yard . 

I  Vm  cent  of  contingent  expensoe  on  entire  woijc 

r  The  cost  nf  excavating  per  onbic  yaid  includes  I'lMing  the  iDat«rial  in 

''  and  training  datas. 

'  The  drudging  Ueet  now  in  the  lied  River  consiatB  of  the  following  bft 

*f  dredges,  Uiuer  Fritt  anil  Oiler  Tail;  2  ateambnats,  Gfiieral  PiieanA  <tgama;-3qolir\ 

F  boats,  1  derrick  boat,  3  slide  scnwa,  5  wood  barges,  1  storeliouse  boat,  nnd  BsUl 

•  The  buatH  are  ftll  in  fair  condition,  requiring  only  minor  repairv  to  tit  T 

I  resniDptiim  of  work. 


tage.  «i 
0,000  i;:i 
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WOBK    RKMAI.MNO  TO   BR   DO.VK    TO   COMPLBTK    THE   niPRO\'£HRNT   OP.TBM  » 
KIVBR  OK  THX  KORTH   UNDKR  TUE   FBKSKNT  PROJECT,   WITH   lt«TIWATKl>  cost. 

South  nf  Fargo. — From  surveys  and  examinations  made  ttt  tha  rivor  soutli  of  FM| 
prior  to  1883  it  was  estimated  thnt  40,000  riibio  yards  of  dredging  wonld  be  reqair 

to  oiiflii  a  continuous  l^lw-wat^>r  channel  t<t  Fort  Abercroinbic.     .\»,  however,  1 
>s  of  that  time  were  based  upon  whut  was  belioved  to  be  the  mean  low-"«l" 
nee  proved  to  be  at  lenst  1  foot  too  high,  it  it)  now  efitin)at«d  to  reqoin 
I  cubic  yards  of  drodj;ing,    - 

i  iiiE  section  of  rivi.T  is  iiimi  «il  is  true  ted  livbowldera,  snags,  nnd  ovcrbauginK  tf*' 
It  wiis  piirliiiliy  I  lc;,iv(l  ..(  nl.striLclions  during  the  winter  of  1879-'80  betwwn  Fori 
AbiTtToiiitiJi  .III  I  i!  ji'.  !m  I  rln'  work  was  done  during  a,  comparatively  hlgh-*aW 
period  ami  r:  i  rl,iiii;<ToiiB  obstrnctionB  were  conceali!d  under  tbeif* 

Tbelnwrr;;!      .  ....  u  .itiir  of  recent  years  liaR  also  brought  into  vicwlDMJ 

oliHlrnctiiiii-  .  |i.iv-i*d  nvcr  aa  linnrlcs«  or  overlooked  entirejj. 

Ti...  l.>i...'ii .  ,   I     1,1   llfHCkc-nridge  tt>  Fargo  U  101,57  miles,  over  irMd 

ili-r.in..   ,1,.  i.ri-r|  as  fiillows:  I'^om  Brcckenridge  to  Fort  Abewrmli- 

l>i.  ,  III- removed  from  channel.    This  work,  it  is  ostiintlt^ 

"i:.         ■  !!■  :■  ■   ,  I  (till  ]iarty  of  twelvemeu  andtwo  teams  for  flvemonlbl, 

;n  ■!■■  wiprl,- iiiilliis  surfion  of  river  can  best  bedoneatw 

■   ■^^ll!ors   and  snafiS  tu  bn  renrnvnd 
ii.  To  clear  this  section  of  rivn     1 

I'riiiii  iiliKtnu  find-  til  ■i;i\  i^;i;;iiii  ii  i?  <■-[  i[iL^ai-il  Ihiit  the  services  of  a  snag  boat  will 
b.'  ri.|iiiEV(l  lor  r,M-  iiiiiiiilis,  ,it  ,1  tni:il  ,o>i  iirj^->,(«X).  It  is  at  the  lower  end  of  tbii 
porlicmollhc  river,  lor  Ihe  UrstC  iiiiloa  sonth  of  Fargo,  that  the  60,000  cubic  y»rf> 
dicdgiii^  previiiiisly  lucntioncd  will  be  rcqniTctl. 

Xortk  aj  Fanin. — Tii  cuuipli-to  the  iinproveinent  of  the  river  between  Fargo  and 
(imnd  Forks  there  now  remain  20  miles  of  river  to  he  worked  over  by  the  dreilRH 
to  connect  th<>  escnviitod  channels  from  the  north  iind  south,  indnding  abont  10 
niilesof  the  upper  cnil  of  GrKKie  Rapids;  in  all  estimated  at  i:W,000  cubic  yardsot 
channel  excavation.  It  is  also  estimated  that  the  services  of  n  sung  boat  will  be  re- 
iiuireil  for  two  mouth*  on  Cioos"  Rapids  to  clear  the  rhnnuel  of  su.igs  and  bowlders 
that  have  accnmnhitvd  since  the  last  clearing  out,  (Probably  from  the  action  of  the 
ice  and  land  slides. )     Kstiaiilteil  cost,  $2,000. 

Ut'tween  (.Irnud  Forks  and  Pembina,  US.ii  miles,  it  is  estimated  that  60.000  cubic 
i'nrds  of  dTod);iiig  will  he  required  to  comjilete  the  4-foot  channel  to  Pembina. 

On  thill  section  of  river,  near  Drayton,  there  are  two  bars,  averaging  abont  l.oOO 
linear  feet  each,  eEitimaled  as  ri'nuiring  15,000  cubic  yards  of  channel  excavation;  ami 
four  b.-ivH  of  a  total  length  of  S,,")))!'  linear  feet,  with  35-foot  ebannols  to  be  widened 
to  (!0  feet,  estimated  at  20,(i00  cubic  yardn;  and  between  Drayton  and  Pumbina  a  few 
short  bars  or  mud  lumps,  estimated  as  retiuiring  6,000  cubic  yards  of  channel  oxca- 
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Summary  of  estimated  cost  of  work  to  compUie  the  improvement  of  ike  lied  Hirer  of  the 

yorth, 

Obannel  obstmctions: 

From  Breckenridge  to  Fort  Abercrombio,  bowlders  to  be  removed $5, 000 

From  Fort  Abercrombie  to  Fargo,  snags,  boulders  and  overhanging  trees      5, 000 
From  Gctfwe  Rapids,  bowlders,  snags,  etc 2, 000 

IDredging: 

From  Fort  Abercrombie  to  Fargo,  cubic  yards  excavation 60, 000 

From  Fargo  to  Grand  Forks,  cubic  yards  excavation 120, 000 

From  Grand  Forks  to  Pembina,  cubic  yards  excavation 50, 000 

Total  cubic  yards  excavation,  at  20  cents  per  cubic  yard 250, 000    46, 000 


% 


58,000 
For  contingent  expenses,  10  per  cent 5,800 

Total 68,800 

The  above  estimate  of  the  cost  of  the  work  romnining  to  1m;  done  to  complete  the 
impxpTemeut  of  the  Red  River  exceeds  the  previous  entimate  $29,201.63.  The  ne- 
tieasity  for  the  increased  estimate  of  cost  has  been  cansed  partially;  by  land  HJideH, 
Trhioh  have,  in  places,  in  recent  years,  destroyed  the  natural  cluuinels,  rendering 
extra  dredging  necessarv ;  but  mainly  by  the  lower  prevailing  stages  of  water. 
Sinoe  the  spring  of  1886  it  is  estimated  that  to  produce  tlio  4-foot  channels  it  has 
required  an  average  of  1  foot  deeper  cutting  than  in  preceding  years,  which  fact 
luM,  of  course,  reudere<l  it  necessary  r-o  dredge  many  bars  not  included  in  the  origi- 
nal estimates,  and  probably  increased  the  amount  of  channel  cutting  required  about 
20  x^er  cent. 

Very  respectfiilly.  your  obedient  servant, 

R.  Davenport, 
AseietAnt  Engineer, 
MiJ.  W.  A.  Jones, 

Carp$  of  EnginwTB,  U.  8.  A, 


REPORT  OF  MR.  R.  DAVENPORT,  ASSISTANT  ENGINEER. 

Grand  ForkSf  N,  Dak.y  June  SO,  1893, 

ICajor:  The  following  report  of  operations  in  the  improvement  of  the  Red  River  of 
the  North  during  the  fiscal  year  ending  June  30,  1892,  is  respectfully  submitted : 

Dnring  the  last  half  of  the  season  of  1891,  from  July  1  to  October  28,  the  work  was 
coii6ned  to  channel  dredging  and  removal  of  obstructions  in  the  sha^ie  of  snags, 
bowlders,  and  overhanging  trees.  The  operations  of  the  dredges  were  in  the  river 
ikorth  of  Grand  Forks,  extending  over  some  52|  miles  of  river,  from  30  miles  north  of 
Orand  Forks  to  8  miles  north  of  Drayton.  Of  the  stretch  of  river  worked  over,  18 
Uiilea  had  been  partially  improved  in  fonner  years,  36  miles  had,  however,  received 
Ho  previous  improvements.  In  all,  21  channel  cuttings  were  ma(l<',  of  which  three 
euts  were  on  bars  that  had  been  partially  improved,  the  work  iu  1891  consinting  in 
the  widening  and  extension  of  the  dredged  channels  and  repairs  on  the  wing  and 
tnining  dams. 

Total  channel  excavation,  100,442  cubic  yards;  length  of  channel  cut  through  the 
Wb,  21,510  linear  feet.  With  the  excavated  material,  21,295  linear  feet  of  training 
dams  and  2,400  linear  feet  of  wing  dams  were  construct'Cd. 

The  average  cost  of  the  excavation,  including  the  cost  of  placing  the  material  in 
ilM  wing  ana  training  dams,  was  11.26  cents  per  cubic  yard.  Cost  of  subsretence 
ptr  lAtion,  38.7  cents. 

Aa  for  as  possible  the  channel  cuttings  were  mode  the  standard  width  and  depth, 
60  feet  wide  with  a  4-foot  depth  at  low  water. 

Daring  the  extreme  low- water  stage,  in  August  and  September,  the  cuttings  wer(>, 
howeiTer,  unavoidably  narrowed  down  to  an  average  width  of  about  55  feet;  and 
toward  Uie  elose  of  the  season's  work,  so  that  the  benefits  of  the  i-foot  low-wati'.r 
ehaftnel  might  be  extended  as  far  as  possible,  four  of  the  bars  were  run  through  with 
one  ent  of  uie  dredge,  making  a  channel  of  an  average  width  of  about  :i'>  feet. 

Surveys,  with  soundings  before  and  after  dredging,  were  made  of  the  new  channels. 

The  steamer  Ogama,  operated  in  connection  with  the  dredges,  did  all  the  towing 
and  kept.the  dredges  supplied  with  fuel,  subsistence,  etc.  Number  of  trips  mad»,  50 ; 
total  miles  run,  2,422.  The  cost  of  operating  the  steamboat  in  connectiun  with  the 
dredges  is  included  iu  the  cost  of  the  work. 

Daring  a  short  period  of  fairly  high  water,  iu  July,  the  steamer  Ogama  made  a 


ml  a  week  vas  amupipil  iu  (<k'Drhig  thp  vbuuna]  in  llw  tUuHj 
of  suags,  ovprlianKiflK  (rets,  and  buwlden.     LicugUi  of  t"™ 
^fA.  57.  ^  271  onbiy  yiirila;  uvcT)i4uj{iiig 

^ meter,  31.     Coal  of  reinovioj;  bowLdet*,  i 

p<>r  cubiu  f aiil ;  oTerhangiuj'  treca  and  snAge,  an  Nvarftga  of  $3.26  each. 

Tbe  dniilgiuK  seaaun  of  1^1  waa  lirougbt  to  a  dow  QctAbtir  38.     ARertba  olBH*!' 
the  work  a[l  ot  tbelioitte  wate  ri'tuinad  to  winter qnorten  itt  Qrand  Forlu,  K.  Dik. 

Dralgt  icoi-t  <»  detail. 

DBEDOS  OTTEE  TAIL. 
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The  dredge  Otter  Tail,  Jalj  1,  wm  at  work  on  cat  Ko.  IS,  30  miles  north  of  Grand 
Forks,  uDil  coiitinnoil  the  I'liannel  exc»vatioti  nntil  October  38.  DiirinK  ^'^'*  period 
the  (li'edgu  worked  uver  44^  uiUoe  of  rivet,  mukiog  the  stxteou  churuiel  i^uttiDga  v 

SBEDCE  UNSXH  FRITZ. 
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II  May  a,  tiiking  advaoliigu  ol  the  ei>iii|)nrntivi:ly  high  iituge  of  water  at  that  tinir, 
aud  after  the  return  to  Griiiiil  Forkn,  tlie  iireliniinary  operations  necessary  to  put  tbe 
drt'd>;iug  fleet  in  shape  were  eon  mien  i^cil.  'J'ha  work  to  tliis  date  has  conaieted  in 
till'  gi-iierul  rejiiiir  of  tJic  hunts  anil  uiaehiiiery,  partial  enlking  of  the  entire  rteet,  re- 
pliiciiif!  worn-out  castiiiKH  ou  the  dri'dscs,  exchiiliiteof  the  boiler  of  Dredge  No,  1  f or 
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COMMERCIAL  STATISTICS. 

The  stage -of  water  in  the  Bed  River  during  the  boating  season  of  the  past  year 
baa  been  more  favorable  than  any  year  since  1885.  Daring  the  last  half  of  the  8e<i- 
lon  of  1891,  the  water  reached  the  vicinity  of  zero  on  the  Grand  Forks  gauge  only 
Tor  a  short  time  daring  the  months  of  August  and  September.  In  1892,  to  June  30, 
^e  water  ranged  firom  8  feet  to  28  feet  on  the  Grand  Forks  gauge,  giving  at  the 
ewest  12  feet  in  the  channel  to  the  north  of  that  place  and  not  less  than  4  feet  on 
Boose  Rapids. 

The  Rea  River  Transportation  C5mpany  has  been  the  only  steamboat  line  in  active 
3peration  during  the  past  year!  Their  one  steamer,  the  W,  H.  Alsop  (157  tons),  and 
%  fleet  of  barges  have  been  steadily  occupied. 

The  following  is  a  statement  of  the  freight  moved  in  1891. 

From  the  north  to  Grand  Forks,  North  Dakota : 

Tons. 

Wheat 7,487 

From  the  south  to  Grand  Forks,  North  Dakota : 

Whelit 3,193 

From  Grand  Forks  north : 

Merdiandise 60 

Lumber 647 

Cordwood 750 

Total 12.137 

Comparative  statement  of  freight  moved  by  ateamhoata  and  barges  durii^  the  paet  thirteen 

years. 


l»l 

1890 
1880 
1888 
1887 


Tona. 


12,137 

1,710 

3,866 

12,140 

10,405 


Year. 


1886 
1885 
1884 
1883 
1882 


Tons. 


10,507 
23,u43 
29,040 
25,314 
31, 652 


Year. 


1881 
1880 
1879 


Tons. 


26,  .'W7 
21.6r>l 
17, 820 
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SURVEYS  FOR  RESERVOIRS  AT  THE  SOURCES  OF  MISSISSIPPI,  ST.  CROIX, 

CHIPPEWA.  AND  WISCONSIN  RIVERS. 

Nothing  WBS  done  under  this  head  daring  the  past  fiscal  year,  no  funds 
daving  been  available  for  such  work.  For  account  in  detail  of  these 
mrveys  reference  is  made  to  pages  1507  and  1508,  Appendix  Y,  Part 
[I,  Annual  Beport  of  Chief  of  Engineers,  1886. 

Money  statement. 

i  Axnoimt  (estimated)  required  for  completion  of  existing  project $50,000 

<  Submitted  in  compliance  with  reciuirements  of  sections  2  of  river  and  harbor 
(     acts  of  1866  and  1867. 


Z  8. 

GAUGING  MISSISSIPPI  RIVER  AT  OR  NEAR  ST.  PAUL,  MINNESOTA. 

The  Board  of  Engineers,  to  whom  was  referred  the  project  for  the 
application  of  $37,000,  appropriated  by  the  river  and  harbor  act  of 
August  5,  188(5,  for  reservoirs  at  the  headwaters  of  the  Mississippi 
Eiver,  recommended  in  their  report,  dated  May  24, 1887 :  ''  That  such 
gaugings  be  made  at  or  near  St.  Paul,  during  the  annual  operation  of 
the  reservoirs  as  shall  determine  ivccurately  the  discharge  at  that  point 
at  critical  periods.^  (l^age  1G92,  Annual  Beport  Chief  of  Engineers, 
1887.) 

The  river  and  harbor  act  of  August  11, 1888,  authorized  the  gaug- 
ings and  provided  for  them  as  follows: 

And  the  Secretary  of  War  shall  oaose  saoh  gaugings  to  be  made  at  or  near  St. 


ioK  the  uninteirnpted  gsuKin^  of  tbewitfn 
irivntariei^  ua  provided  for  in  joint  nsolatinn 


1850      KRPOKT  OK  THK  CHIEF  Olf   ENGINEEE8,  U.  8.  ARMY. 

Paul  dnriiig  the  unnaal  opemtion  of  said  reaerroin  U  riiaU  determine  accnralel; 
the  disohaTKe  lit  that  point,  thecost  of  the  same  to  ha  paid  out  of  the  annual  apjin*- 
priation  for  ganging  tlie  wftten  of  the  MiBsissippi  Rivet  and  ita  tribnt«riB». 

Skc.  6.  That  for  the  parpow  o; 
ofthcLiiwerMiBsiaalppiRiveranditntribt  ^ 

of  thf  2lBt  of  February,  1871,  npon  tlie  application  of  the  Chief  of  Engineers,  Ik 
B*<vtetaTj  of  War  ia  hereby  aathoriced  to  draw  liU  warrant  or  reqnisition  fnim  linm 
to  time  upon  the  Seotetary  of  the  Treaaury  for  antA  sudib  as  maj  be  necestuuy  tu  f« 
■neb  work,  not  to  esceed  in  the  aggregate  for  each  year  the  amoant  appropriated  in 
this  ftct  for  aiich  purpose :  Prorided,  iuneevtr,  That  an  itemiied  statement  of  naid  ei- 
penses  ahall  accompany  the  annual  report  of  the  Chief  of  Engineera. 

Gaugiugs  were  uot  made  until  the  fall  of  1889,  although  an  allotment 
of  4900  for  the  fiscal  year  ending  Jane  30,  1889,  had  been  made.  On 
account  of  the  tateneHs  in  tbe  season  ^nd  the  condition  of  the  rivei  it 
wan  not  deemed  advisuble  to  expend  auy  of  the  money  that  year. 

The  allotments  of  (600,  $900,  and  $900,  made  for  the  fiscal,  years 
1880-'90,  1890-'91,  and  1891-'92,  respectively,  were  applied  to  ganging 
the  Missisaippi  Itiver  at  St.  Fanl. 

During  the  past  year  a  total  of  13u  gaugiiigs  have  been  mode,  as 
follows : 

Dibltaf  gaagi»gt  made  at  St.  Paul,  Minttttela,  d»ring  Iha  fiieal  year  ending  Juut  SO,  ISSi- 
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'abU  o/gauging$  made  at  St.  Paul,  MinncBotay  etc, — Continued. 


Place. 


Mi88i8iiipi»l  Biver 
at  Robert  Street 
Bridge,  St.  Paid. 
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Method. 


Ellis  current  meter, 
No.  21. 
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.do 

do 

.do 

.do 

.do 

.do 

.do 

.do 

do 

do 

.do 

.d'l 

do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

do 

do 

.do 

.do 

do 

do 

do 


Beading 

of  signal 

service 

St.  Paul, 
Minn. 


do 

do 

do 

do 1 

do 

do i 

do ! 

do 

do ' 

do 

do ! 

do 

do 

do 

do 

do -- 

do 

1 

do ' 

do 

do i 

do 1 

1.60 


1.36 
1.61 
1.46 
L46 
1.34 
1.25 
1.48 
1.49 
1:47 
1.35 
1.31 
1.29 
1.70 
1.40 
1.25 
1.20 
1.40 
1.07 
1.55 
1.34 

1.40 
1.34 
1,23 
1.15 
1.38 
1.07 
1.31 
1.28 
1.24 
1.50 
1.62 
l.GO 
1.56 
1.70 
1.85 
1.G3 


1.80 
1.45 
1.60 
1.50 
35 
50 
45 
1.45 
1.40 
1.27 
1.40 
1.50 
1.48 
1.48 
1.32 
1.21 
1.18 
1.46 
1. 35 
1.41 
1.38 

1.32 
1.38 

1.10 

1.31 

l.ll 

0.97 

0.82 

1.00 

0.54  i 

0.00  I 

0.«> 

0.80 

11.45 
11.10 
10.80 
10.46 


Discharire 
in  cabio 
feet  per 
second. 


3,738.54 


3,674.88 
3,892.53 
3.764.19 
3,746.77 
3,532.92 
3,366.80 
3,665.06 
3.792.81 
3.636.44 
3, 555,  24 
3,476.63 
3,390.22 
4,323.20 
3,626.98 
3,208.58 
3.328.44 
3,482.96 
3,233.58 
4,227.92 

3. 614. 30 

3,767.84 
3. 512. 16 

3. 327. 51 
8. 244. 63 
3, 538.  .58 
3,  111.  75 
3. 386. 15 
3,287.82 
3,428.81 
3.670.28 
3. 956. 24 
3. 893. 81 
3, 875. 35 
3. 081. 58 
4,210.55 

o.  will.  UV 

4, 242. 02 
3,606.50 
3,  063. 94 
3, 824. 29 
3, 537. 39 
3,808.86 

3. 720. 91 
3, 761. 12 
3, 648. 76 

3. 458. 31 
3. 710. 14 
3, 8.30. 91 
3. 894. 75 
3. 780.  80 
3, 543. 49 
3,  539. 56 
3, 459. 02 
3, 692. 73 

3. 535. 92 
3,058.90 
3, 500. 47 

3. 612.  36 

3. 578. 93 

3,192.95 
3,  440.  98 
3, 189.  88 
3, 0.m  18 
2, 680.  20 
2, 988.  85 

2. 422. 52 
2. 824. 35 
2, 507. 87 
2, 742. 97 

39, 478. 47 
38, 09:{.  46 
35,&17.75 
33,525.12 


Bemarks. 


Wind  downstreaoi. 
Strong  downstream 
wino. 


(Strong  wind  dowu- 
<  stream;  largo 
(    waves. 

Very   Htrong   wind 
downstream. 


Wind  upstream. 
Bain. 

Strong  wind  down- 
stream. 


Wind  downstream. 

S Strong  wind  down- 
stream. Very  cold 
and  high  waves. 


BBfCWr  Of  'SOR  OtUBK  OV  miaiKSBltS,  V.I6.A 

Table  of  gaitgingi  mude  at  St.  Paul,  ATiHBWwfa,  elc. — Coutiuned. 


Mlulniilppi  HEti 

al  Bobuit  8tna 
Hridge,  St.  Pan 


ail 


Diwlwrae 

sf-JSS 

»,M.M 

.» 

».«& 

ss« 

G.811 

The  gaiiginga  were  mode  by  observing  the  mid-depth  TelocitiesiD 
sections  ^0  feet  apart.  Mean  velocity  was  taken  as  95  per  cent  of  mill- 
depth  velocity. 

The  rejsulta  of  the  gangiugs  are  intere»tiag  and  valaable  so  far  w 
they  go,  but  the  money  heretofore  allotted  and  made  available  fot 
gaugiugs  has  been  inadeiiuate  to  procure  the  information  ne<^ed  for* 
correct  and  scientific,  investigation  of  the  effect  of  the  reaei-voir  water 
on  the  MiSKiK^iippi  Biver.  It  is  imperative  that  this  ett^ct  shall  be 
ascertained  and  established  beyond  question.  The  knowledge  gained 
woidd  be  of  iisc,  not  oidy  in  connection  with  the  present  reservoir  sja- 
tem  at  the  head  waters  of  the  Mississippi  liiver,  but  also  in  determin- 
ing tlie  value  of  reservoirs  as  a  means  of  improving  rivers  in  genersd. 

It  is  recommended  that  Congress  be  asked  to  fix  the  amount  to  be 
annually  available  for  this  si)ecitic  work. 

Amount  expended  during  the  fiscal  year  ending  June  30, 1892,  in- 
cluding outstanding  liabilities,  §900. 

Abelrait  of  nUolmenlt. 


MoHi'y  ulatement. 


mt  allotted  for  fiscal  year  eiKliii);  June  30,  1 


I 


;naiugJuai-30,lg»l      4,600.00 
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Iiemvt§d  ttatememt  ofwpwdiiure^  during  iht  fiscal  year  ending  June  50, 1892. 


Bate. 


July  31 .. 

Sept.  16.. 
fi}ept.22.. 


Cet.1. 
Oct.l« 


Vav.ltoidn 

Itep.l 

1892. 


JnneS 


^  whom  iMdd. 


Soiidxy  penons 

St.  Pan]  White  Lewi  and  Oil  Co. 

Sundrrpersona 

John  wolf 

A.  O.  Powell 

D.W.Colliea 

George  W.Allen 

Sandry  peraons 

Bobinson  and  Cary  Co 

Amea.  Ebert  dc  Co 

American  ISxpreaa  Co 

Sundry  persona 

do 


For  what  paid. 


Henry  E.  Wedelateadt  Sc  Co 
Wriffht,  Barrett  Sc  StUweU. . 

KealTel,  Eaaer  Se.  Co 

Boeringer  &  Son 

Pioneer  Preaa  Co 

Brown,  Treacy  &  Co 

Noyea  Broa. «  Cntler 

Amea,  Ebert  &  Co 

D.W.CoUiea 


Payroll  for  July,  1801 

Paint 

Pay  r«)ll  for  Aajnist,  }891  . . . . 

Sefviccn  

Traveling  ex]>en»«'8 

do 

do 

Payroll  for  Septeuibt^r,  1801. 

wire  rope,  etc 

I>r\'  battfrioa 

ExpreHS  chargeA '. . . 

Pay  roll  fbr  ()<;tol>er,  1801 . . . . 
Pay  roll  fur  November,  1801  . 


Total. 


Stationery 

Waste  iMwkotfl... 
Blue-print  paper. 

Section  liner 

Mountinemaiw. . 
Paper  and  ink . . . 
ChemicalH,  etc... 

Okonite 

Services 


Amount. 


$155.00 

1.15 

130.25 

.75 

1.02 

1.22 

1.82 

13:i.50 

7.80 

3.00 

.45 

171. 17 

153.67 

61.  RO 
2.17 
1.15 
7.50 
8.60 
1.75 
4.62 
1.50 

10.50 


854.78 


Outstanding  liahililiee  June  30,  1S92, 


To  whom  owing. 


I>.  W.CdUiea 

8t.  Panl  Braaa  Works  . 
Kobinson  and  Cury  Co. 
Boeringer  &  Son 


Expended  during  the  fiscal  year  ending  June  30,  1892 
Total 


On  account  of— 


Services  

Meter  weight. . 
Wire  sanh  cord 
Brass  tagH 


Amount. 


$35.00 

0.36 

.40 

.46 


45.22 
854. 78 


900.00 


Zg. 

PRELIMINARY  EXAMINATION  AND  SURVEY  OF  RED  RIVER  OF  THE 
NORTH  AND  TRIBUTARIKS  AHOVE  FERGUS  FALLS  AND  CR00K8T0N, 
MINNESOTA,  AND  OF  BIG  STONE  LAKE,  MINNESOTA,  AND  SOUTH  DA- 
KOTA, WITH  A  VIEW  TO  IMPROVING  NAVIGATION  THEREON  BY  THE 
ERECTION  OF  SUITABLE  DAMS,  OR  BY  SUCH  OTHER  MEANS  AS  MAY 
BE  DEEMED  BEST. 


[Prinltod  in  House  Ex.  Doc.  No.  127,  Fifty-second  Congress,  first  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington  J  IK  O.,  February  6,  1892, 

Bra:  I  have  the  honor  to  submit  herewith  reports,  dated  Febniaiy 
24, 1891,  and  January  11, 1892,  respectively,  iiiK)n  i^reliminary  exami- 
nation and  survey,  with  map,*  of  Red  River  of  the  North  and  tributaries 
above  Fergus  Falls  and  Crookston,  Minn.,  and  of  Big  Stone  Lake, 
IVfinuesota  and  South  Dakota,  with  a  view  to  improving  navigation 


•Not  reprinted.     Print<»d  in  Honso  Ex.  Doc.  No.  127,  Fifty-second  CoiifrreRS,  first 
seMion. 


18R4      WEPOHT  "OP  TttK  CBTBP  GP  ltJWnftMSB?'tt'ft-AW*?,' 

tliereon  by  the  erection  of  suitable  dams  or  by  siieb  otlier  ineanii  acinar 
be  (leemod  best,  made  by  Wsy.  W,  A.  Jone«,  Corps  of  EngiQeein,  in 
compliauce  witb  proviBious  of  river  aud  harbor  act  approved  S«pteniba 
li),  1890. 

Ttie  plan  of  improvement  presented  coutemplales  the  formation  of  Wo 
rcsorvoir  syatems,  at  Ked  Lake  and  Lake  Traverse,  at  the  head  vatoi 
of  tributaries  to  the  Red  Kiver  of  the  Kortb,  for  the  puriK>se  of  dimiii- 
ishiiig  tlie  effects  of  floods  and  ol  storing  water  for  use  at  low  atagea  il 
tlie  Ked  River  systiem. 

The  i)lan  for  the  Hed  Lake  reservoir  Byetem  cont<Miiplat*8  the  con- 
Btiiietiiiii  of  n  reservoir  dnut^  with  a  loek,  iu  Ke<l  Lake  River  iHrar  tht 
outlet  of  the  lake.  Navigation  up  Retl  I^iko  Kiver  to  the  lake  it  to  b( 
provide^!  for  by  the  eonstraction  of  loeke  and  dame  at  Crooktttoii  ml 
Thief  River. 

The  plan  for  the  Lake  Traverse  reservoir  system  cont'emgtlatM  ft»> 
diveraiou  of  Otter  Tail  River  into  Rabbit  and  Hois  de  Hioux  rivwi 
by  coustnieting  a  dam  and  canal  near  Breekenridge ;  construction  of  t 
dam  and  lock  in  Bois  de  Sioux  Kiver  below  the  mouth  of  the  Babbit; 
and  construction  of  a  dam  at  the  foot  of  Big  Stone  Lakc^  aud  exca- 
vation of  a  canal  to  eounect  Big  Stone  Lake  with  Lake  Traverse. 

The  estimated  coat  of  these  works,  not  including  flowage  damages,  is 
as  follows: 

Ked  Laki?  BTet«m: 

Rod  L»ie  ilam  and  lock »150,0(IO 

Dam  and  lock  near  Thief  RivoT 15(^000  . 

mo^a.' 

Lako  Traversa  aystAtn : 

Dam  ami  lock  in  Itoia  de  Sinnx  River  bolow  Rabbit  Rlrer...  150  000 
CiinHl   liBUeen  Ottor  Tnil    Hirer  and  Rabbit  Kiver,   near 

Ilri-ckiinridBB 60,000 

Dam  nrrosB  Ottfv  Tail  River 20,000 

Dam  at  foot  of  Bit;  ^'""^  I'™'"' 150, 000 

Canal  bet wi-cu  Uic  Stoue  Lake  and  Lake  Traverse 30,000  - 

— - —    mm 

Survoj-B  and  contingencies 160,001 

Total m,W 

Major  Jones  also  suggests  that  a  canal  55  miles  long  could  be  con- 
structed from  Red  Lake  to  Rainy  Lake  River  (which  empties  into  the 
Lake  of  the  Woods),  extending  navigation  to  that  region,  at  a  CDSt  et 
about  $15,000  yier  mile. 

The  amount  of  commerce  on  tlie  Red  River  of  the  North  does  not 
justify  undertaking  a  project  of  this  magnitude,  and  in  my  opioiontbe 
river  is  not  worthy  of  improvement  to  this  extent  by  the  General  Gov- 
ernment. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Qen.,  Okie/ of  Engineert. 
Hou.  S.  B.  Elkinr, 
ikcrUary  o/  War. 


"117-  ■ 


APPENDIX  Z — ^REPORT  OP  MAJOR  JONES.       1855 

seliminary  examination  op  red  river  of  the  north  and  trib- 
utaries above  fergus  falls  and  crookston,  minnesota,  and 
op  big  stone  lake,  minnesota  and  south  dakota,  with  a  view 
to  improving  navigation  thereon  by  the  erection  of  suit- 
able dams,  os  by  such  other  means  as  may  be  deemed  best. 

United  States  Engineer  Office, 

8t  Paulj  Minn.j  February  24^  1891. 

General:  In  compliance  with  the  act  of  Congress,  September  19, 
$90, 1  have  the  honor  to  report  the  result  of  a  preUminary  examination 
'  ^<  Bed  BivGT  and  tributaries  above  Fergus  Falls  and  Crookston  and 
'  Big  Stone  Lake,  with  a  view  to  improving  navigation  thereon  by  the 
ectLon  of  suitable  dams,  or  by  such  other  means  as  may  be  deemed 
^st,  together  with  an  estimate  of  cost." 

I  interpret  the  foregoing  as  calling  for  an  investigation  of  the  ques- 
[>n  of  improving  the  Bed  Biver  of  the  North  by  means  of  reservoirs 
.  Big  Stone  Lake,  and  on  the  Otter  Tail  and  Bed  Lake  rivers,  and 
hYe  made  the  examination  accordingly. 

BSCBIPTION    OF    THE    RED    RIVER    OF    THE    NORTH,  WITH    TRIBU- 
TARIES, AND  BIG  STONE  LAKE  AND  LAKE  TRAVERSE. 

RED  RIVER  OF  THE  NORTH. 

The  Bed  Biver  of  the  North  is  a  sluggish,  narrow,  and  tortuous 
;ream  subject  to  excessive  variations  in  volume.  It  di*ains  an  area  of 
2,000  square  miles  of  fertile  country  in  the  States  of  Minnesota  and 
orth  Dakota.  Together  with  one  of  the  tributaries,  the  Bois  de  Sioux, 
forms  the  boundary  line  between  those  States. 
The  region  drained  in  Minnesota  lies  west  of  the  Mii^issippi  Biver 
Ebsin  and  north  of  the  Minnesota;  in  North  Dakota,  east  of  the  Devils 
ake  basin  and  the  James,  or  Dakota,  Biver. 

The  main  river  is  fdhned  at  Breckenridge  by  the  coi\junction  of  the 
ois  de  Sioux  and  Otter  Tail.  Biver.*  Its  general  course,  as  well  as 
lat  of  the  Bois  de  Sioux,  is  due  north  to  the  British  Possessions  and 
npties  into.  Hudson  Bay.    It  has  no  connection  with  any  other  waters 

*  the  United  States,  except  during  times  of  freshets,  when  the  waters 
'  Lake  Traverse,  the  source  of  the  Bois  de  Sioux,  mingle  with  those 

*  Big  Stone  Lake  on  the  Minnesota  Biver. 

On  inspecting  a  map  of  the  Red  River  Basin,  one  is  struck  with  the  fact  that  most 
the  tributary  streams  have  their  sources  in  a  higher  latitude  than  their  mouths, 
lis  peculiarity  extends  na  far  north  as  the  Saskatchewan,  in  Manitoba,  and  would 
em  to  suggest  that  originally  the  general  slope  of  the  country  was  to  the  south, 
id  that  tne  waters  of  Uiis  immense  area  were  drained  by  a  lar^e  stream  which 
cnpied  the  now  comparatively  dry  valley  of  the  Minnesota.  Maj.  G.  K.  Warren, 
his  report  on  the  Minnesota  Valley,  advances  the  theory  that  there  has  been 
subsidence  along  the  valley  of  the  Ked  River,  having  its  maximum  below  Lake 
innipeg,  together  with  a  possible  upheaval  of  the  headwaters  of  the  Minnesota 
iver.  All  the  natural  features  of  the  Red  River  Valley  confirm  this  theory.  (Col. 
irqnhar's  report,  page  370,  Annual  Report,  1875,  Part  I.) 

The  tributaries  from  the  west,  or  Dakota,  are  inconsequent,  except 

iring  periods  of  freshets,  though  a  few,  like  the  Cheyenne,  are  of  great 

ngth. 

The  topography  of  the  country  f prairie)  through  which  the  Dakota 

ibutaries  dow  is  not  adapted  to  tne  sustenance  of  rivers.    There  are 

•  AuthoriticH  differ  as  to  whether  the  Otter  Tail  River  extends  beyond  Otter  Tail 
%ke,  with  that  Lake  as  the  hea<l  of  the  Red  River  of  the  North,  lliis  office  haa 
ways  applied  the  names  as  used  in  the  text. 
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no  forests,  swamps,  nor  lakes  to  form  natural  reservoirs.  Those  ftom 
the  east,  or  Minnesota,  present  many  like  characteristics,  with  the  ex- 
ception of  the  Otter  Tail  and  Red  lake  rivers,  which  take  their  rise  in 
the  timbered  country  and  are  fed,  in  the  former,  by  a  system  of  lakes, 
and  in  the  latter  by  one  large  lake.  These  two  streams  furnish  about 
all  of  the  low-water  volume  of  the  river. 

The  Bois  de  Sioux,  one  of  the  two  streams  forming  the  Bed  Biverof 
the  North  and  the  most  southern  tributary,  is,  in  itis  natural  state,  of 
little  imix)rtance,  but  becomes  of  some  prominence  approaching  the 
Otter  Tail  and  Bed  Lake  rivers,  from  the  fact  that  it  takes  its  rise  in 
Lake  Traverse,  which  perhaps  might  be  develoi)ed  into  an  artificial  res- 
ervoir for  the  increase  of  the  low -water  volume  of  the  Bed  Biver. 

The  banks  of  Bed  Biver  are  of  clay;  in  height  they  increase  from  12 
feet  at  Breckenridge  to  50  feet  at  Pembinsu 

The  bed  of  the  river  is  mainly  of  clay,  with  some  gravel  and  bowlders 
below  Breckenridge  and  at  Goose  Bapids. 

For  a  short  distsmce  below  the  mouth  of  the  Bed  Lake  Biver  sand 
that  has  been  (tarried  down  by  that  stream  is  found  mixed  with  the  clay 
in  the  bars,  but  it  soon  disappears. 

The  8loi)e  of  the  river  is  small  and  tolerably  uniform.  Tlie  total  fall 
from  Breckenridge  to  the  northern  boundary  line,  a  distance  by  river  of 
395.52  miles,  is  194.52  feet,  or  at  the  rate  of  0.49  foot  per  mile.  The  max- 
imum slope  occurs  at  Goose  Bapids,  where  the  river  flows  through  a 
drift  formation  12  miles  wide,  extending  a<Toss  the  country  at  rigbt 
angles  to  the  course  of  the  river.  The  rapids  are  produced  by  bars  of 
tenacious  clay  covered  with  a  layer  of  coarse  gravel,  cobblestones,  and 
bowlders.  The  maximum  fall  is  at  the  head  of  the  rapids,  being  4.6  feet 
in  0.928  mile. 

Until  1880  ^he  lowest  volume  at  Moorhead  was  considered  to  be  about 
5(K)  cubic;  feet  per  second.  In  1874  the  low- water  volume  at  Brecken- 
ridge was  placed  as  high  jis  1,000  cubic  feet  per  second,  bai^ied  ''on  infor- 
mation obtained  that  covers  the  last  twenty  years  ri854-'74].''  Since 
1880  the  low-water  volume  has  been  reduced  one-half.  Durmg  exces- 
sive dry  periods  the  Bois  de  Sioux  is  merely  pools  of  wat^>r  separated 
by  dry  bars.  Thie  Otter  Tail  Biver  furnishes  the  supply  of  water  at 
Breckenridge,  about  200  cubic  feet  per  second.  Between  that  point 
and  Moorhead  this  amount  is  increase^!,  by  the  tributaries,  50  cubic  feet 
per  s(HM)nd,  making  250  cubic  feet  per  second,  the  low- water  volume  at 
Moorhead.  Before  reaching  the  Bed  Lake  Biver  another  increment  of 
50  cubic  feet  i)er  second  is  added.  The  latter  stream  joins  the  Ked 
Biver  at  Grand  Forks  and  fiirnishes  about  200  cubic  feet  per  second  at 
extreme  low  water.  The  volume  of  the  Bed  Biver  of  the  North  at  Grand 
Forks  is  therefore  500  cubic  feet  per  second.  From  here  to  the  bound- 
ary line  probably  100  cubic  feet  per  second  is  added. 

The  ruling  dei)ths  in  the  river  for  the  extreme  low  stage  of  250  cubic 
feet  i)er  second  at  Moorhead  are  approximately  as  follows: 

Inches. 

Broekenrid^o  to  Moorhoad 6 

Moorhead  to  (toosc  Rapitls 12 

Gooso  Kapids 6 

Goose  Rapids  to  boundary  lino 12 

For  the  stage  corresponding  to  500  cubic  feet  per  second  at  Moorhead, 
the  ruling  depths  on  the  undredged  bars  are: 

InchM. 

Brec.kenrid;r<.  to  Moorlioad 13 

MoorlH^ad  to  ( ioose  Kajddn lH 

Goose  Hapidfl 18 

Gooso  RapidB  to  boundary  line 18 


r^- 
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The  following  table  shows  the  lengthy  width,  depth,  high  and  low 
ater  volames,  height  of  bauks^  and  £ood  level : 


ickenridge 

tt  Aberorombie . . 
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!^he  obstructions  to  navigation  are: 

1)  Lack  of  water  during  low-water  stages.  When  the  volume  falls 
250  cubic  feet  per  second  at  Moorhead  navigation  is  pnvctically 
.pended  and  can  not  bo  ma<le  possible  within  a  reasonable  cost  with- 
:  an  increment  to  the  volume.  • 
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(2)  With  a  volume  of  5110  rtibi*-  Icet  jicr  scwntl  ;it  Moorlirsit!  the  oli- 
striictioDs  between  Brett kauridgu  ami  Muorhead  Imvt  been  stated  in 
Mflij.  Allen's  report  diitcil  Januaiy  31,  IJ^SO  (page  limit,  AimnaJ  Keport   , 
1881,  Tait  II),  as  l'..llowa  : 
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In  addition  to  the  extensive  slides  above  mentioned,  nnmerons  smaller  slides  have 
so  occinTe<l,  both  on  the  improved  and  unimproved  portions  of  the  river.  In  some 
caliiietf  beh>w  Grand  Forks  tliev  have  entirely  changed  the  shape  of  the  bottom  of 
le  river.  Two  new  cuts  made  this  spring,  No.  0  A  aiid  No.  9  B,  requiring  the  oxca- 
ition  of  5,2(X)  cubic  yards,  wore  rendered  necessary  from  this  cause  alone,  and  a 
imber  of  other  places  have  been  found  where  digging  must  soon  be  done  from  the 
line  cause. 

As  previously  mentioned,  the  banks  of  the  Red  River  are  alwavs  in  motion  to  an 
ctent,  though  why  the  slides  should  have  been  more  numerous  (furing  the  past  two 
jars  is  not  known .     (Pages  1720-21,  Part  u,  Annual  Report,  1887.) 

Below  ^r(M)rhead  the  bars  are  most  numerous  between  that  place  and 
'rog  Point,  including  Goose  Rapids,  which  presents  the  most  serious 
bstmction. 

Below  Frog  Point  the  obstructions  are  reported  on  pages  1587-88, 
^art  II,  Annual  Iiei>ort,  1880. 

1.  From  Frog  Point  to  Grand  Forks,  Dakota, —  •  •  •  This  section  of  the  river 
s  by  far  the  best  portion  th-it  is  situated  within  the  limit«  of  the  United  States. 

•    •    The  obstruction  in  this  section  of  tlie  river  consists  of  13  snags,  4  over- 
langing  trees,  and  1  gravel  bar,  which  would  be  easily  removed  by  dredging.     «     *     « 

2.  Fr<m  Grand  Forks  to  the  mouth  of  the  Turtle  River,—  •  •  *  The  condition  of 
ihe  river  from  Grand  Forks  to  the  Turtle  River  bars  (a  distance  of  11  miles)  is  good, 
fith  no  low- water  soundings  of  less  than  4  feet.  The  Turtle  River  bars  extend  for 
I  distance  of  5  miles  and  can  only  bo  removed  by  dredging.  •  •  *  From  the  foot 
>f  these  bars  to  the  Turtle  River,  a  di  stance  of  9  miles,  the  character  of  the  river  is 
aiproved,  only  two  bars  of  any  length  being  found.     ♦     *     ♦ 

0.  Prom  the  mouth  of  Turtle  Hirer  toth^  mouth  of  Big  Salt  Rirer, —  •  #  «  Through 
"his  section  of  the  river  more  shallow  water  is  found  than  in  any  other,  with  the  ex- 
5€ption  of  Turtle  River  and  Pelican  bars.  The  bottom  is  very  uneven,  and  the 
^^nsitions  from  10  to  2|  feet  soundings  are  very  abrupt  and  numerous.  None  of  the 
>ar8  are  long,  but  few  extending  for  a  greater  distance  than  500  feet.     •     «     * 

4.  From  the  itwuth  of  the  Big  Salt  Hirer  to  the  lower  end  of  the  Pelican  bars, —  #  ♦  » 
^e  first  24  miles  of  riverTielow  the  Big  Salt  are  in  fair  condition,  and  but  little  dredg- 
ttg  would  be  required  to  give  a  continuous  4-foot  depth  of  channel.  The  Huccee<ling 
6  miles  will  require  more  dredging  to  obtain  a  4-foot  channel  than  any  other  portion 
f  the  lower  river.  There  is  one  section  of  5  miles  that  would  require  continuous 
lodging  to  furnish  a  greater  low-water  depth  than  30  inches. 

5.  From  Pelicun  bars  to  the  boundary  line, — The  river  between  these  points  is  in 
CK>d  navigable  condition,  free  from  snags  and  bars,  and  is  being  constantly  travei^sed 
y  steamboats. 

THE   RED  LAKE  RIVER. 

The  Eed  Lake  Eiver  is  the  principal  tributary  of  the  Eed  River  of 
le  North,  which  it  joins  opposite  Grand  Forks,  N.  Dak.  Tlie  river 
es  wholly  in  the  State  of  Minnesota  and  takes  its  rise  in  litid  Lake,  tlie 
W'gest  body  of  water  witliin  the  State.  The  river  is  quit^e  crooktMl, 
eing  325  miles  in  length  by  water  from  Red  Lake  to  the  mouth,  whih^ 
le  length  of  it«  valley  is  about  125  miles.  The  volume  of  the  river  at 
s  mouth  varies  from  about  200  cubic  feet  per  second  during  extreme 
>w  water  periods  to  a  flood  discharge  of  15,000  cubic  fe(5t  per  H(»c()nd. 

Eed  Lake  has  an  area  of  500  square  miles;  the  drainage  basin,  excjlu- 
ve  of  the  lake,  is  estimated  at  1,200  square  miles.  Miijor  0.  J.  Allen, 
Dder  date  of  December  1, 1886,  reported — 

Red  Lake  could  probably  bo  converted  into  a  reservoir  and  •  •  •  would  prob- 
)ly  form  a  valuable  adjunct  to  the  improvemtait  of  the  J{e<l  River  of  the  North  from 
rand  Forks  to  the  northern  boundary  line. 

The  Red  Lake  River  from  Red  Lake  to  the  Thief  River  is  HlugglHh, 
feet  deep  at  low  water,  and  about  2(M)  feet  in  width.  The  range,  in 
3ightj  between  high  and  low  water  stagers  at  the  mouth  of  the  Hiief 
iver  18  about  4  feet. 

From  the  Thief  River  to  Fishers  Landing,  l^iO  miles,  the  slope  is 
30ut  3  feet  per  mile.  The  channel  is  obstruct<Hl  by  bowlders  and  fi  e- 
nent  rapids.    This  reach  is  wholly  uunavigable  and  can  not  be  im* 


"vfid  except  by  locks  iukI  (liimn.    TIhtb  arc  twodamn  fur  watfTpnwH 
jsee  witliin  this  strotrli — one  of  15  tW't  lit-atl  at  Bed  \iiike  Falls, 
Jie  otbor  of  10  feet  head  at  Crookston.    The  range  betwHiii  Iiigi 
ium  low  water  stages  at  Crookstoii  is  almut  15  feet. 

From  Fishors  Lauding  to  the  Bed  Biv<a-  of  the  North,  40  milM,  Uie 
river  agtiin  becoraea  sbigcish,  with  a  low-water  depth  of  abont  2  fat 
aud  150  feet  in  width.  Whfii  I^shera  Landtng  was  the  temiiniwrf 
the  railroad  this  reacli  of  the  river  was  navigated  by  tlic  Bed  Ejtb 
Bteamboat^,  but  in  late  yeiu'B  aud  Hinee  the  coiistrnction  of  railroadu  to 
the  district  tiiere  has  heen  no  commerce  ou  the  river.  In  18S4  aii  iron 
highway  bridge  was  buiit,  without  a  draw,  over  the  river  ne 
moiitli,  whitth  practically  shutM  steamboafsont,  even  if  they  desired  to 
imvigivte  the  nvcr,  except  possibly  during  very  low  water. 
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discharges  a  large  quantity  of  water,  but  in  dry  seasons  no  water 
escapes. 

The  Bois  de  Sionxfit)m  Lake  Traverse  to  its  junction  with  the  Otter 
Tail  River  at  Breekeuridge  is  about  50  miles  long,  though  the  distance 
is  only  22  miles  by  land.  In  the  first  8  miles  of  the  valley  the  river  is 
merely  a  slough  through  low  marshy  gi'ouud.  In  the  remaining  dis- 
tance the  banks  are  tolerably  well  defined.  The  iiill  from  Lake  Trav- 
erse to  Bfeckenridge  is  estimated  at  5  feet.  The  whole  river  is  i>rac- 
tically  a  part  of  Lake  Traverse. 

BIG  STONE  LAKE. 

Big  Stone  Lake  is  on  the  head  waters  of  the  jVfinnesota  River.  It 
forms  part  of  the  boundary  between  the  States  .of  ^liuiiesota  and  South 
Dakota.  It  is  a  fine  sheet  of  water,  25  miles  long,  ^  mile  to  1  mile  in 
width,  and  about  10  feet  in  depth.  Its  low-water  area  is  18  square  miles. 
The  hanks  are  well  defined  and  slope  rapidly  to  the  prairie  level,  about 
Wfeet  above.  At  the  ends  of  the  lake,  marshes  and  meadows  lill  the 
valley. 

Big  Stone  Lake  and  Lake  Traverse  occupy  the  same  valley;  a  i)i(H'e 
of  low  land  4f  miles  in  length,  called  Browns  Valley,  sei)aratc8  them 
Wid  forms  the  divide  between  the  lied  River  of  the  iNorth  and  the  Miur 
Besota  Eiver.  The  latter  enters  Browns  Valley  froiu  the  west  near  the 
upper  end  of  Lake  Traverse  and  continues  its  course  to  about  midway 
between  the  blufts,  where  it  tui-ns  shaiply  to  the  south  and  liows  into 
Big  Stone  Lake.  The  elevation  of  the  Minnesota  Kiver  at  its  i)oint  of 
entrance  into  the  valley  is  about  3  feet  above  Lake  Traverse,  in  times 
of  freshets  the  river  overflows  its  banks  and  freiiuently  discharfjes  into 
both  lakes.  Low  water  in  Big  Stone  Lake  is  7.71  feet  below  I^ake  Trav- 
erse. The  general  elevation  of  Browns  Valley  is  about  10  feet  above 
I^ke  Traverse  and  17  feet  above  Big  Stone  Lake. 

The  usual  range  between  high  and  low  water  in  Big  St(me  Lake  is  5 
to  10  feet.  It  is  plain  that  the  lake  could  be  made  into  a  serviceable 
I'eservoir  for  the  benefit  of  the  Minnesota  River  by  the  impounding  of 
Surplus  waters  during  the  seasons  of  high  water,  the  only  question  as 
to^it-s  practicability  being  the  water  supply  and  the  exi)ense  of  land 
damages.  In  1882  the  latter  were  (\stimat(Ml  at  §GO,(KK)  for  a  lO-foot  rise 
n  the  lake.  Beyond  the  lO-foot  contour  the  damages  would  be  far 
^cater.  The  water  supply,  coming  as  it  does  from  the  trcelc^ss  plains 
>f  Dakota,  is  a  matter  of  extreme  doubt. 

The  following  appropriations  have  been  made  from  time  to  time  for 
;he  improvement  of  the  Red  River  of  the  Korth: 

3y  act  approved  Aagnst  14,  1876 $10,000.00 

By  act  approvedJune  18,  1878 30,000.00 

By  act  approved  March  3,  1879 25,000.00 

By  act  approved  June  U,  1880 20,000.00 

By  act  approved  March  3, 1881 18,000.00 

By  act  passed  August  2, 1882 10,0(M).()0 

By  act  approved  July  5, 1884 10,000.00 

By  act  approved  August  5,  1886 46,047. a5 

By  act  of  August  11,  1888 20,000.00 

By  act  approved  September  19,  1890 2;"),  000.00 

Total 214,947.65 

The  present  projeet  under  which  operations  are  carried  on  consists 
in  the  removal  of  snags,  leaning  trees,  and  bowlders,  and  in  dredging 
channels  through  the  bars  between  Breckenriilge  and  the  northeru 
boundary  line,  » 
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This  was  based  ujwu  a  mistaken  idea  of  the  discharge  of  the  river 
during  low- water  seasons.  The  experience  of  recent  years,  however, 
is  conchisive  in  showing  that  it  was  only  reasonable  to  expect  many 
low-water  seasons  during  which  the  normal  discharge  of  the  river  is 
wholly  insuliicient  for  the  puq)Oses  of  navigation. 

An  examination  of  the  t;ible  of  slopes  shows  the  general  slope  of  the 
river  to  be  extremely  small,  and  this,  taken  in  connection  with  its  nar- 
row, canal-like  character,  will  render  comparatively  small  accretions  in 
water  volume  very  efficacious  in  affording  navigable  depths.  An  in- 
cn»ase  of  1,0(K)  cubic  feet  per  se^'ond  to  a  low- water  discharge  of  350 
cubic  feet  per  second  would  render  further  operations  under  our  jirqject 
for  improvement  unnecessary  and  make  an  exceedingly  fine  line  of  water 
transportation. 

In  order  to  furnish  this  increase  to  the  volume  of  discharge,  the 
waters  from  the  watershed  of  lied  Lake  could  be  assembled  in  one  res- 
ervoir, and  those  from  the  Otter  Tail  might  be  gathered  in  Jjake  Ti-av- 
erse  as  a  reservoir  by  means  of  a  dam  at  Breckenridge.  This  would 
seem  to  be  a  feiisible  and  economical  method  of  solving  the  question  of 
the  improvement  of  the  lied  liiver  of  the  North  permanently,  and  hence 
I  <*onsider  the  matter  worthy  of  the  favorable  attention  of  the  Govern- 
ment. In  order  that  it  may  be  fiilly  investigated  and  the  estimates 
called  for  submitted,  a  survey  will  be  necessary,  for  which  purpose  I 
estimate  the  sum  of  $0,000  will  be  necessary. 

A  sketch  map  of  the  river  and  surrounding  country  is  herewith.^ 

COMMERCIAL  STATISTICS. 

(From  annnal  report  for  fiscal  year  ending  Jnne  30,  1S90.) 

Tliere  are  two  steamboat  lines  now  on  the  Red  River:  At  Fargo,  N.  Dak.,  the 
Grandin  Line,  one  Htoamer,  The  Granrftn,  220  tons,  with  4  barges,  2  of  300  toua,  1  of 
250  tons,  and  1  of  2(K)  tons;  at  Grand  Forks,  the  Rod  River  Trausportatiou  Coni- 
nany,  two  stoaniboats,  the  Plucky  36  tons,  and  the  H.  W.  Alsopj  157  tons,  with  10 
barg(^8,  4  of  178  tons,  1  of  202  tons,  1  of  155  tons,  1  of  116  tons,  and  3  of  72  tous. 

Comparative  statement  of  freight  moved  by  steamboats  and  barges  during  the  past  eleven  i/ean. 


Tons. 

1SS9 3,866 

lHi<H 12,140 

1H«7 10,405 

18S6 10,507 

1885 23,013 

1881 29,046 


TfflJ*. 

1883 25,314 

1882 31,^3 

1881 26.5.'>7 

1880 21.651 

1879 17,859 


Very  respeetfully,  your  obedient  servant, 

W.  A.  Jones, 
Major y  Corps  of  J^nghu^s. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S,  A, 

(Tliron^li  Col.  O.  M.  l*oe,  Cori)s  of  Engineers,  Division  Eiigiueer. 
Northwest  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Detkoit,  Mich.,  March  2, 1891. 
ItespAotfuUy  forwarded. 

All  examination  of  this  report  reveals  the  fact  that,  although  nearly 
$200,000  have  been  expended  iipou  the  improvement  of  the  Red  River 
of  the  North  within  the  last  fifteen  years,  but  little  commerce  ha5  been 
developed. 

*  Not  printed. 


• 
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In  the  eleven  years  for  which  stiitistics  are  given  the  aprgregate  vol- 
ume of  freiijht  transported  was  only  about  212,000  tons,  an  average  of 
less  than  20,000  tons  per  year.  During  the  four  years  from  1880  to 
1889,  both  inclusive,  the  average  was  only  9,1(K)  tons,  and  for  the  year 
1889  only  3,866  tons. 

Notwithstanding  tlie  expenditure  of  more  tlian  $75,000  towards  im- 
proving the  river  between  the  years  1883  and  1889,  both  inclusive,  its 
commerce  api>ear8  to  have  steadily  declined  during  tlml  period  from 
31,652  tons  in  1882  to  3,866  in  1889. 

This  exhibit  is  surely  discouraging.    Tlie  situation  is  principally  due 
to  two  ciMises:  First,  the  difficulty  of  so  improving  such  a  stream  as  to« 
make  navigation  easy  and  cheap;  second,  the  extensicm  into  the  trib- 
utary territory  of  several  railroads,  which  serve  the  people  more  satis- 
factorily than  is  possible  by  way  of  the  river. 

If  the  question  were  now  an  original  one,  I  should  feel  myself  com- 
pelled to  express  the  opinion  that  the  river  is  not  worthy  of  improve- 
ment by  the  General  Government;  but,  by  ten  successive  appropria- 
tions, the  highest  authority  has  sanctioned  tlie  efforts  heretofore  made 
to  improve  navigation  on  this  river,  and  this  action  must  be  accepted 
as  imperatively  demanding  the  ('ompletest  possible  examination  of  the 
situation  and  conditions,  as  they  now  exist,  before  expressing  an  adverse 
opinion. 

With  the  foregoing  explanation  and  with  a  view  to  securing  the 
surveys  and  examinations  which  I  deem  necessary  before  reaching  a 
conclusion,  I  express  the  opinion  that  the  river  in  question  is  worthy 
of  improvement  by  the  General  Government. 

O.  M.  PoE, 
Colonel,  Corps  of  Engineers, 
Division  Engineer^  Northwest  Division, 


survey  of  red  river  of  the  north  and  trirutante.s  ano\t^. 
fergus  falls  and  crookston,  minnesota,  and  of  big  stone 
lake,  minnesota  and  south  dakota,  with  a  view  to  improv- 
ing navigation  thereon  by  the  erection  of  suitable  da.ms 
or  by  such  other  means  as  may  be  deemed  best. 

United  States  Engineer  Office, 

St  Paul,  Minn,,  Janvary  11, 1892, 

General:  I  have  the  honor  to  make  the  following  report  upon  the 
survey  of  Eed  River  and  tributaries  above  Fergus  Falls  and  Crookston, 
and  of  Big  Stone  Lake,  with  a  view  to  improving  navigation  thereon 
by  the  erection  of  suitable  dams,  or  by  such  other  means  as  may  be 
deemed  best,  together  with  an  estimate  of  cost. 

The  following  is  a  general  description  of  the  locality: 

general  considerations. 

Tlie  Red  River  of  the  North  flanks  the  border  between  the  forest  of 
Minnesota  lakeland  aiul  the  great  prairie  which  sweeps  away  to  the 
west  thnmgh  the  Dakotas.  Along  substantially  a  meridional  zone,  the 
great  forest  fades  through  insensible  gradations  into  the  gi-asses  and 
flowers  of  the  prairie,  through  which  in  a  bed  of  clay  the  river  winds 
its  way  in  a  general  north  direction  to  Lake  Winnipeg. 

Many  indications  point  to  the  time  when  the  river  flowed  in  a  directly 
opposite  direction,  and  carried  the  wateja  of  the  Saskatchewan  and 
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Assiuiboine  rivers  in  a  mighty  prehistoric  Mississippi  to  the  Gulf. 
Geueiiil  Warren  has  aptly  reasoned  that  the  south-flowing  waters  were 
turned  backwards  by  a  lifting  up  of  the  land  which  had  its  maximum 
effort  upon  the  valley  of  the  river  between  two  great  lakes  whose  dwin- 
dled descendants  ai'e  now  called  Big  Stone  Lake  and  Lake  Traverse. 

The  river  is  formed  by  the  junction  of  the  Otter  Tail  and  Bois  de 

Sioux  rivers,  tjie  former  being  a  continuation  of  the  ancient  valley  and 

drawing  its  waters  almost  entirely  from  the  prairie  country,  while  the 

latt4'r  gat  liers  its  supply  from  the  western  borders  of  the  forest  lake 

^country. 

It  is  a  narrow,  sluggish,  tortuous  stream,  subject  to  excessive  vari- 
ations in  volume.  It  drains  an  area  of  32,000  square  miles  of  fertile 
country  in  the  States  of  Minnesota  and  North  Dakota.  Together  with 
one  of  it.s  tributaries,  the  Bois  de  Sioux,  it  forms  the  boundary  between 
those  States. 

The  region  drained  in  Minnesota  lies  west  of  the  Mississippi  and 
north  of  tlie  Miunesotii  basins:  in  Dakota,  east  of  the  basins  of  Devils 
Ljike  and  J  antes  lliver. 

The  tributaries  fnmi  the  west,  coming  entirely  from  prairie  country 
are  inconsequent  during  the  present  condition  of  rainfall.  From  the 
east  the  princii)al  supply  of  water  is  drawn  from  the  Otter  Tail  and 
Bed  Lake  rivers,  which  are  fed  from  the  forests  of  Minnesota  lakeland. 

The  Bois  de  Sioux  is  50  miles  long  and  forms  the  outlet  of  Lake 
Traverse. 

The  banks  of  Red  River  are  of  clay.  In  height  they  increase  from  12 
feet  at  Breckinridge  to  50  feet  at  Pembina.  The  bed  is  mainly  of  clay, 
with  some  gravel  and  bowlders  near  old  Fort  Abercrombie  and  at  Goose 
Rapids.  In  the  former  locality  there  is  a  stretch  of  about  20  miles  of 
river  which  has  a  c(msiderable  slope,  1.36  feet  per  mile,  re^sulting  from 
great  ma^sses  of  bowlders  which  encumber  the  channel.  It  is  more  tliaii 
l)robable  that  with  th(>  removal  of  these  bowlders  and  some  dredjjiii^. 
this  sl()i)e  can  be  reduced  so  that  with  a  uniform  discharge  of  1,200 
cubic  feet  p(*r  scm-oikI  no  further  improvement  will  be  needed. 

Tlie  Red  River  of  the  North  flows  through  a  plain  of  soft  alln\iain 
underlaid  with  a  great  bed  of  clay.  At  scattering  intervals  on  this 
plain  occur  small  dei)()8its  of  drift  in  the  shape  of  small  bowlders,  cob- 
blestones, and  gravel  conipose<l  of  several  varieties  of  crystalline  rocks 
and  a  well  defined  fossilit'erous  limestone.  At  Conollys  and  Goose 
Rai)idM  the  river  has  cut  through  a  number  of  these  dei)Osits,  and  tbe 
removal  of  soft  material  has  allowed  the  drift  to  settle  and  concentrate 
upon  tiie  surface  of  the  liver  bed  until  it  forms  a  sort  of  pavement  wbioli 
the  river  <'an  no  longer  attcct.  This  material  restricts  the  channel  aad 
creates  the  rai)ids.  Its  ren)oval  will  distribute  the  slope  over  such  long 
reaches  of  low  slope  as  to  obviate  the  obstructions. 

The  slope  of  th(»  ri  v(»r  is  small  and  strikingly  uniform.  The  improve- 
ments to  1)0  suggested  promise  to  practically  convert  the  river  into  a 
great  canal.  The  total  fall  over  395.5  miles  to  the  international  bound- 
ary is  VMf)  feet  or  about  0.40  feet  per  mile.  The  maximum  slope  is  at 
the  rajiids  above  mentioned. 

WATER  VOLUMES. 

Until  IJ^SO  the  lowest  volume  at  Moorhead  was  considered  to  be  about 
500  cubic  feet  per  second.  In  1S74  the  low-water  volume  at  Brecken- 
ridge  was  placed  as  high  as  1,000  cubic  feet  i)er'8e<M)nd,  based  ui>oii: 
"Information  that  covers  the  last  twenty  years.''  Since  1880  the  low- 
water  volume  has  been  reduced  one-half. 
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During  excessive  dry  periods  the  Bois  de  Sioux  is  merely  pools  of 
water  cpunected  by  dry  bars.  The  Otter  Tail  furnishes  the  supply  at 
Brockeuridge,  about  200  cubic  feet  per  secoud. 

From  here  to  Moorhead  this  amount  is  increased  by,  say,  50  cubic 
feet  per  second.  Down  to  Grand  Forks  another  increment  of  50  is 
added,  and  there  it  meets  about  200  cubic  feet  per  second  coming  in 
from  Bed  Lake  Eiver,  thus  making  abmit  500  cubic  feet  per  second  as 
the  low-water  volume  at  that  point.  From  here  to  the  boundary  line 
probably  100  cubic  feet  per  second  is  added. 

RULING  DEPTHS. 

For  the  extreme  low-water  stage  of  250  cubic  feet  per  second  at  Moor- 
head, the  ruling  depths  are  about  as  follows : 

Inches. 

Breokenridge  to  Moorhead 6 

Moorhead  to  Goose  Rapids 12 

Goose  Rapids : 6 

Goi>8e  Rapids  to  Grand  Forks 12 

Grand  Forks  to  Boundary  line 30 

For  the  stage  corresponding  to  500  cubic  feet  per  second  at  Moorhead 

we  have- 
Inches. 

Breckenridge  to  Moorhead , 12 

Moorhead  to  Goose  Rapids 18 

GkK>se  Rapids 18 

Goose  Rapids  to  Grand  Forks 18 

Grand  Forks-  to  Boundary  lino,  say 36 

The  following  table  shows  the  Icn^tli,  width,  depth,  high  and  low 
water  volumes,  height  of  banks,  and  flood  level. 


From— 


JBreckenrid^fe 

Port  Alx-rcroiubio 

Moorhiiad 

Goose  RapitU 

Proj?  Point , 

Graiid  Forks 

Turtle  Kivor 

BiK  Salt  River 

Pelicuu 


Total 


To— 


Fort  Ahorcrombie 26.00 


Distance  in 
mile0. 


By 

river. 


Moorliead 

C ; noat^  iiai)idH 

Fro;:  Point 

Grand  Forks 

Turtle  Kivcr 

lJi;;Salt  Kivftf 

Lover  end  Pelican  Bars. 
Boundary  line 


71. 
U8. 
21. 
35. 


00 
06 
06 
00 


land. 


Slope. 


Total 
fall. 


2.').  00 
:{0.50 
40.00 
48.00 


22 
18 
13 
17 
28 


335. 52 


Feet. 
35.5 

:^8.2 

50.658 
21.169 
12.8 
6.2 

20.661 

9.333 


Average 
per  mile. 

Feet. 
1.36 


0.516 


194. 521 


0.365 
0.403 

0.293 

0.194 


To- 

Slope. 

From— 

Maximum. 

Width 
of 

Atr- 

Length. 
MiUs. 

Fall       -A^verage 
•*^^*-  j  per  mile. 

river. 

3reclEeDridi;e 

Fort  Ahercrora- 

bie. 
Mi»orliea4l 

Conollvs  Ranids 

Feet. 

Feet. 
2.446 

L389 

Feet. 
125 

Fort  A  l>ercronil»ie 

95 

^nnrfinnd 

Cioose  Raitids  . 

100 

GooMO  Rapids , 

Frog  Point  .... 
Grand  Forks  .. 

Uuper  end  of  Goose 
Rapids. 

.928 

4.6 

4.95 

160 

"Frog  Point 

Grand  Forks 

100-200 

Turtle  River... 
hiii  Salt  River . 
Lower  end  Pel- 

Turtle  River  Burs 

5 

Turtle  River 

Bin  Salt  River 

PeliCAD    -- -r-r--- 

ican  Bars. 
Houndarv  line  . 

250-300 

1 

< 
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From — 


To— 


Breckenridge 


Fort    Aber- 
crombie. 


Furt  Abercrombie.'  Moorhead. 


Mourhead G  oone  Rapids 


Goose  Rapids |  Frog  Point . . . 

Frog  Poiut ;  G  raud  Forks . 


Pelican.. l}ouudaryliDe 


neight  of 
banks. 


Low- water 
wlunio. 


High -water 
•volume. 


>  Range  iMween 
higu  and  lov 
wilier  mark. 


12  feet 


At  Moorbead, 
37i  %Hit. 


AtFropPoiBt, 
er^  foct. 


At  Pembiua, 
SO  feet. 


At     Brockon-    

rkV^o,      rfOO 

cubic      fiHJi 

jiei  Sfcond. 
At  M«>orhi'4)d.  •  At    Moorbead, 

250cubii-iVet|      2O.OU0     cubic 

per  second,  i  feci  per  sec- 
ond. 
At  Kim  River, 
30,000  cubic 
feet  per  sco- 
oud. 


At  Grand 
Forks,  500 
cubic     feet 

rtr  Hucond. 
Boundary 
line,  600  cu- 
bic Unit  per 
second. 


At  Pembina, 
40.000(0  50,000 
cubic  feet  per 
i»cuoud. 


At    Brecken- 
ridge,  16feeu 


At  Muorhead, 
^.8  feet 


AtElmBiTV, 
36.2  feet. 

At  Cal«d«)nii, 
39.6  feet. 


At  Grand 
Fork8,42J 
feet. 

At  Pembiiiai 
38.5  feet. 


LAND-SLIDE  BARS. 

The  river  varies  in  widtli  between  100  and  300  feet,  and  lies  in  a  very 
narrow  valley  with  steep  slopes  subject  to  its  action.  There  is  no 
flood  plane  to  the  present  river,  but  the  ancient  river  had  one  in  the 
great  plain  now  known  as  the  Red  Eiver  Valley. 

The  steep  banks  are  much  subject  to  sliding  in  great  masses  into  the 
river,  sometimes  temi)orarily  damming  it,  frequently  forming  bars 
which  almost  obstruct  navigation.  It  wiU  always  be  necessary  to 
maintain  upon  the  river  a  dredging  plant  to  meet  the  contingencies 
suddenly  arising  from  these  slides. 

OTTER  TAIL   RIVER. 

This  is  a  Minnesota  stream,  and  takes  its  rise  in  a  system  of  lakes  in 
the  timbered  country  adjoining  the  Mississippi  watershed  upon  the 
west.    An  examination  was  made  of  it  in  1886. 

For  al><)ut  10  iiiilcH  below  Fergus  Falls  the  Otter  Tail  River  is  full  of  bowlders;  the 
ilt'sctnt  is  sharp,  ami  a  uuuiber  of  Huiall  ra])i(l8  occur.  In  the  next  10  milen  the  8lnp« 
reduces,  although  the  curreut  is  rapid  and  the  be<l  of  the  strccim  is  ohstructcd  by 
large  <iuantiti«\s  of  bowlders.  The  remainder  of  the  river  to  Breokenritig^,  about 
50  niilcH  in  distaucc,  is  comparativelj'  sluggish,  with  a  depth  of  about  3  feet,  and 
average  width  of  70  feet  at  ordinarily  low-wat«r  stage. 


THE  BOIS  DE   SIOUX,   LAKE  TRAVERSE,   AND  BIG  STONE  LAKE. 

Lake  Traverse  is  about  30  miles  long,  with  banks  sloping  up  to  tbe 
prairie  level  from  (JO  to  150  feet  above.  In  the  present  low- water  shige 
mor(^  than  half  the  area  is  dry.  At  the  upper  or  south  end  the  water 
is  10  miles  long  by  1  mile  wide,  while  the  marsh  at  its  lower  end  is  from 
2  to  4  miles  wide,  with  frequent  ponds  of  water,  and  intersected  hya 
number  of  sloughs  which  luiite  at  the  lower  end  in  the  Bois  de  Sioiix. 

A  railroad  crosses  this  end  of  the  lake,  with  grade  about  6  feet  above 
the  low-water  level.  The  range  between  high  and  low  water  is  about 
4  feet.    At  high  water  the  lake  covers  an  area  of  aboHt50  square  miles. 
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The  Bois  de  Sioux  is  about  50  miles  long.  For  about  8  miles  it  is 
merely  a  slough  of  the  lake.  In  the  remaining  distance  the  banks  arc 
tolerably  well  defined,  and  there  is  supposed  to  be  a  fall  of  about  2o 
feet 

Big  Stone  Lake  is  on  the  head  waters  of  the  Minnesota  Eiver.  It  is 
about  25  miles  long,  from  1  to  2  miles  wide,  and  lies  in  a  deep  gash  in 
the  prairie  about  150  feet  below  its  level.  Its  low-water  area  is  about 
18  square  miles.  The  banks  are  well  define()|  and  the  narrow  valley 
slopes  steeply  ui)  to  the  prairie  level.  At  the  lower  end  marshes  and 
meadows  fill  the  valley. 

A  strip  of  low  land  about  5  miles  long  separates  it  from  Lake  Ti'av- 
erse,  and  upon  this  is  located  the  small  town  of  Browns  Valley. 

The  Minnesota  Eiver  enters  Bro^^^ls  Vallev  from  the  west  near  the 
upper  end  of  Lake  Traverse,  and  continues  its  course  to  about  midway 
between  the  blufts,  where  it  turns  sharply  to  the  south  and  flows  into 
Big  Stone  Lake.  At  its  point  of  entrance  into  the  valley  it  is  only  3 
feet  above  Lake  Traverse.  During  freshets  it  frequently  overflows  its 
banks  and  discharges  partly  into  the  latter  lake. 

Low  water  in  Big  Stone  Lake  is  7.71  feet  below  that  of  Lake  Traverse. 
The  general  elevation  of  the  Browns  Valley  strip  is  10  feet  above  Trav- 
e^:se  and  17.7  above  Big  Stone. 

The  usual  range  between  high  and  low  water  is  from  5  to  IG  feet. 

RED  LAKE. 

Red  Lake  is  situated  in  northern  Minnesota,  in  the  midst  of  a  region 
w^hich  is  to-day  wholly  uninhabited  except  by  the  Indians  in  and  al)out 
the  Red  Lake  Agency.  It  lies  in  the  midst  of  a  magnificent  pine  forest, 
except  that  from  its  very  waters  upon  the  north  and  northwest  a  great 
swamp  stretches  across  to  the  Canadian  boundary.  Considerable  hard- 
wood timber  is  found  near  the  waters  of  the  lake  and  its  tributaries. 

The  Indians  of  Red  Lake  have  cultivated  quite  an  area  of  ground 
with  much  success,  and  when  I  visited  the  locality  in  early  summer 
their  crops  looked  better  and  were  further  advanced  than  any  in  middle 
or  northwestern  Minnesota.  This  proves  that  the  country  is  rich  in 
agricultural  resources.  The  lake  is  in  two  great  bodies,  connected  by  a 
narrow  strait.  Its  greatest  length  is  50  miles.  The  width  and  length 
of  both  bodies  are  nearly  alike,  being  about  12  and  25  miles  respect- 
ively. The  area  is  486  square  miles.  Along  the  south  shore  of  the 
southern  lake  an  enormous  flat  extends  many  miles  out  into  the  lake, 
with  scarcely  enough  water  to  float  a  canoe  in  many  parts.  Wherever 
deep  water  comes  up  to  the  shore  great  masses  of  bowlders  have  been 
piled  upon  the  beach  by  the  action  of  ice  in  winter. 

BED  LAKE  BIVEB. 

The  following  is  from  the  report  of  M^j.  Ohas.  J.  Allen,  Corps  of 
Engineers,  in  1886 : 

Red  Lake  River  discharges  into  ihv  Red  River  of  the  North  opposite  Grand  Forks. 
From  the  lake  the  distance  is  a1>out  325  miles  hy  water.  The  river,  which  is  very 
tortuous,  may  he  divided  into  three  sections,  viz:  From  Red  Lake  to  the  month  of 
Thief  River,  125  miles;  Thiof  River  to  Fishers  Landing,  160  miles;  from  the  latter 
point  to  the  mouth,  40  miles.  From  I{(m1  Lake  to  Thief  River  the  stream  is  sluggish, 
with  a  general  width  of  200  feet,  and  depth  of  2  feet  at  low  water;  flows  through  a 
generally  open  prairie,  and  is  hordercMl  more  or  less  by  marshes.  •  •  •  With  the 
exception  of  occasional  bowlders  in  the  bed  of  the  stream,  no  obstruction  to  a  2-foot 
navigation  exists  between  Red  Lake  and  the  sionth  of  the  Thief  River.    From  Thief 
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Biver  to  liniium  J^iiDiliiig  tLe  bed  of  tLe  strouiu  in  »&ruiiilirriMl  by 

ties  of  liowldxTB  iind  oiuuiilouAl  aiuall  rupUU.     On  thtn  boctiou  nl'  the 

dftms  for  tlientil  zAtiou  nf  water  iiow«r — odd  at  K»l  I.nke  ('ulla,  with  ahtwliif 

feet;  the  otiibr  a  >  Orookstan,  Iiviul,  10  fn-t.     Froin  Kishrre  Lniidini;  to  ike  jiiDftiot 

wttu  Bed  KWer  tile  current  is  HluggiaU,  tliu  width  Hvoruging  I.5U  feat  and  ieglh  « 

low  water  belug  3i  foot. 

BUEVEY   AND  PEO.TEOr. 

Tliosani  i<f  $2,000  having  been  allotted  i*>  me  from  the appropriatJas, 
for  exfuaiiiatious,  surveys,  and  coiitiiigeudea  of  rivers  and  barbutsCnr 
the  purpose  of  making  this  survey,  and  apon  my  estiiiial«  of  (isUUl  fta 
the  said  ptirposu,  a  party  was  organized  and  placed  in  the  lield  June  24, 
It  consisted  of — 

1  AMiatant  enginePT (IS 

1  Asuiataut  engineer W 

1  Recorder » 

2Rodmeii U 

2  AxmoD K 

IPlAgmiui % 


liich  I  might  detennine  vhetiMr 
d  were  available  to  afford  water 
liver  of  the  North  to  make  tba 
■Xs  for  improvement.  For  this 
1  bodies  of  water  vonspicnoAslf 
oke  Traverse. 

iximately  1,930  equnre  milea,«f ' 
whieh  486  square  miles  is  Ink.  The  watennhed  of  Lake  Trer- 

erse  alone  in  not  large  enough  to  guLuer  suihcieat  water,  and  the  valtf 
level  of  the  lake  has  in  consequence  been  considerably  lowered  during 
tlie  n.'WLit  dry  yt'ar.s.  Its  outlet,  the  Bois  de  Sioux  River,  was  aiip- 
piiscd  til  hiivf  a  slope  ho  low  aw  to  eniihle  the  waters  of  the  Otter  ThjI 
itivcr  111  he  turned  into  it  by  a  dam  near  Breekenridge,  Minn.  This 
wiiiilil  ilrvrl'ip  ilraiiiiige  area  of  3,463  square  mile.i,  of  which  MW  nqaaie 


Its  object  was  to  gathe' 
suffieient  watersheds  and 
enough  during  low  stap*- 
Buid  river  navigable  " 
purjwsetwo  localitiei 
ofiered  themselves:  (         d^ 

The  watershed  of  Ituu  Lai 


Tlii-  S1I1V. 
Bi.iw  J.-  Sin 


ippcriitioiLS  were  first  directed  to  an  examination  of  tJje 
;  HiviT,  mid  were  extended  up  to  the  iwint  where  a  flow-    , 
nilf  line  I'min  ;i  iliiiii  at  lirei'.kenridge intersected  the  river  banks.    This 
]uiivc(!  ti>  he  ;i1   :i  jKiiiit  17  miles  sihove  Breekenridge,  where  quitea 
slope  w;iM  fiiuiiil   in  1!ii*  river.     Tlii.s  seemed   to  tenninate  the  Lake   | 
Traverse  piiijiositimi  and  tlie  p;irty  was  niovi-d  to  Red  Lake  by  way  i)f    i 
Fohsfoii,     Here  I  hi'  dtlliiiilties  of  tlie  work  in  hiiiid  uftsumed  winsiders- 
ble  propiirtious.     Tlie  lake  is  bordered  by  ilense  forests  and  thicketa, 
excejit.  on  llie  iiorthwent  siiid  west,  where  the  shon^s  are  almost  whnlly    ', 
marsh.     II  was  hoped  tomeinider  the  whole  lake  and  determine  rudely    ' 
a  2-foot,  tlowage  line,  but  the   dilBculties  incident  to  work  in  sntli 
country  pmveil  too  ^'reat  and  the  party  had  to  bo  reealled,  the  fnnds 
being  e\li;iiejicil  belnve  llie  work  was  finished.    The  pivrty ■saffeirjtl 
severely  iVoiii  Hies  uud  inosqiiHoes,  particularly  when  in  the  midstof 
the  llln^r  ;,'iMs.-;iv^  nl'  IIk'  m;irs)i  country.     Before  sending  it  to  Red  LaVc 
I  hiiil  ord'^red  Mr.  If.  Davenport,  assistant  United  Slates  engineer,  to 
maki'  an  instinineiilalreciuiuaissance  to  gather  data  to  guide  in  direci 
ing  further  operalioius.     His  trip  proved  to  be  one  of  considerahle 
hardship. 

The  main  party  moved  from  the  Indian  agency  to  the  lake  outlet  and 
proceeded  to  take  measuiemeuts  to  enable  a  discussion  of  a  question  of 
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i^  dte  for  the  dam,  but  it  was  fouud  impossible  to  work  among  the  tall 
Brasses  and  reeds  on  account  of  the  deer  flies  and  mosquitoes,  and  the 
party  retreated  to  its  boats  and  the  shore  of  the  lake.  On  AugUvSt  20 
it  was  recalled  without  having  finished  its  work,  the  sum  of  money 
dotted  being  wholly  inadequate  for  such  an  extended  and  diihcult 
piece  of  work. 

From  the  information  thus  gathered  from  considerable  personal  obser- 
vation, and  from  a  reconnaissance  by  Mr.  Davenport  of  the  region  be- 
tween the  Otter  Tail  River  and  the  Bois  de  Sioux  River,  I  gather  the 
fi)Uowing: 

I. — RED  LAKE   RESERVOIR. 

Red  Lake  can  probably  be  raised  2  feet  by  a  dam  on  its  outlet,  and 
also  it  can  be  lowered  about  2  feet  by  dredging  jxcross  the  shoal  at  its 
outlet,  and  inclosing  the  cut  between  dikes  k>  prevent  its  filling  up 
ftom  wave  action.  This  would  afford  ample  accommodation  for  about 
two  years  rainfall,  and  would  possibly  relieve  the  Red  River  Valley  from 
effects  of  floods  on  the  Red  Lake  Rivei\  The  output  of  the  reservoirs 
on  the  Mississippi  River  above  Pokegama  during  the  year  1S91  was, 
mdely,  at  the  rate  of  10,000,000  cubic  feet  per  square  mile.  There  was 
rather  less  than  an  average  precipitaticm.  Now,  assuming  that  the 
precipitation  in  the  two  water  sheds  before  us  is  90  per  cent  of  that  of 
northern  Minnesota,  we  have  9,000,000  as  an  approximate  output  per 
square  mile  in  a  year  of  average  rainfall,  which  sim])ly  irieans  that  half 
the  time  the  output  will  be  more  than  this,  and  half  the  time  it  will  be 
less. 

We  will  then  have,  for  the  Red  Lake  reservoir,  l.dlM)  square  miles  x 
9,000,000  =  17,370,000,000  cubic  feet  for  the  average  output  of  water  in 
one  year. 

This  will  pormit  supplying  the  river  as  follows : 

Cnbic  fe«t. 

800  cubic  feet  per  second  for  214  days 14,791,680,000 

250  cubic  feet  per  second  (about)  for  152  days 2, 578, 320, 000 

17, 370, 000,  000 

It  is  here  assumed  that  the  river  is  free  from  ice  and  open  for  navi- 
gation from  April  15  to  November  15,  being  two  hundred  and  fourteen 
days,  and  that  during  the  remainder  of  the  year,  one  hundred  and  fitty- 
two  days,  it  is  closed  to  navigation.  The  eft'ect  ot  this  reservoir  would 
be  to  maintain  a  uniform  stage  during  the  boating  season. 

II.— LAKE  TRAVERSE  BESEEVOIR. 

By  damming  the  river  the  waters  of  the  Otter  Tail  can  be  diverted  in 
a  canal  across  the  flat  marshy  couutry  southeast  of  Breckenridge,  and 
brought  into  the  Bois  de  Sioux  via  the  Eabbit  River.  The  approximate 
line  is  ^hown  on  the  map  herewith.  The  distance  is  about  8  miles. 
Then  by  placing  a  reservoir  dam  on  the  Bois  de  Sioux  just  below  the 
mouth  of  Rabbit  River,  sufficient  heiglit  could  probably  be  obtained  to 
back  the  waters  into  Lake  Traverse  for  a  reservoir.  The  quantity  of 
water  which  could  therein  be  impounded  can  not  reasonably  be  esti- 
mated without  more  measurements  to  determine  the  areas  overflowed 
at  different  heights,  but  the  quantity  obtainable  from  the  watershed 
maybe  approximately  stated.  Its  area  is  about  3,450  square  miles; 
3,450  X  9,000,000=31,050,000,000  cubic  teet. 
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This  would  permit  supplying  the  river  as  follows: 

CtibicflMti 

1,200  cubic  feet  per  second  for  214  days 22,187,520,000 

260  cubic  feet  per  second  for  152  days 2,783,200,000 

Overi)lus  for  Minnesota  River 6,079,280,000 

31, 050, 000, 000 

Thus  maintaining  in  the  Red  River  a  uniform  navigable  stage  during 
the  entire  boating  season. 

Tbe  Lake  Traverse  reservoir  would  have  an  approximate  capiicity  of 
20,000,(KK),000  cubic  feet  only,  but  the  remainder  of  the  gathered  waters 
would  probably  be  easily  held  in  the  extensive  lake  portion  of  the 
watershed. 

Tlie  following  discharges  of  Red  River  of  the  North  have  been  meas- 
ured at  various  times: 

(1)  AtMoorhtad, 


Date. 

SUffe 

(abovo  low 

water). 

Discharge 

(cu.  fl.  per 

secoou). 

Dat^. 

Stage 

(above  low 

water). 

Discharge 

(cu.  ft  per 

secooo). 

Auflf.  1.1879 

1.0 
L9 

063 
895 

Jnne  10,1880 

1 

5.0 
11.0 

1678 

ScDnO  1880 

Apr.  28, 1882 

4.431 

(2)  At  head  of  Gooae  Rapids. 


Gauge. 

Discharge 

(cu.  fL  per 

secoua) . 

1 

Gauge. 

Diwhanre 

(cn.ltpnr 

second)  • 

1 .3  fet't  How  water) 

1.026  ! 

1,070  1 
1,185  ' 
1,320 
1,754 

1 

!  4.0  A'ct 

taes 

2.0  U'i'i 

'  5.0fo(»t 

t96 

2.5  foot 

6.0  f«H<t 

3,762 

3.0fi-<>t 

!  7.0  feet 

iOTl 

8.51'e(t 

Low- water  stiigo  gives  1  foot  depth  on  G(X)sc  Rapids  Bars.  Tlie^ 
are  Ut  ho  drcd/^red  ihkUt  the  current  project.  Tbe  work  can  be  done 
ill  one  season,  probably  tbat  of  1892.  One  thousand  two  bundrod  cubic 
icct  i)cr  second  will  therefore  give  2.2  feet  in  addition  to  the  depth 
excavated. 

(3)  At  Grand  Forks, 


1 

Dnlo.                        Gaiipo. 

1 

DiHoharge 
(«ii.  It.  |»er 

HIM -oil  (1). 

460  ' 
5:;2  1 
513 
733 
f92 
707  1 
851  • 
>  901 
955 

Date. 

Gange. 

Dicharge 

(cu.  ft.  WT 
90CODa). 

Ani'  10  llWO       

— i.2r. 

-0.  70 
-0. 65 
—0.10 
-0. 2«) 
-0.10 
+  0.05 
0. 20 
0.20 

Oct.   25,1888 

0.50 

1.45 

2.80 

2.9 

4.8 

4.8 

4.85 

4.85 

964 

Si'Itt  i:!  1K!»0 

Oct.   24,1891 

1,535 
2,3^ 

N«»v.    8,lH>i6 

Oct.     8,1891 

Oct.     7,1891 

S«'pt.    !M>91 

Sei»t.n.  1K91 

Sept.  15.  ism 

Sciit.  10,  l>^01 

2.659 

Auff.l5.1»82 

3,277 

Aiiir.  15, 1J''82 

3  400 

Aug.  15, 1882 

3,262 

Sept.  2.'),  JSIH 

Si»l>t.  26, 1891 

Auir.  15.1882 

3,274 
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n  Table  No.  3  the  follo\\iiig  a]>proxiniate  relation  between  the 
ii  of  discharge  and  the  reading  on  the  gauge  has  been  dedueed: 

Biver  stages  at  Grand  Forks  as  affected  by  volume  of  discharge. 


Discharge 

(cubir  fe«t 

River  stage. 

persecoDd). 

400 

—  1. 5  feet. 

(Below  isero.) 

550 

—  1.0fo<»t. 

(lU-low  zero.) 

700 

—  0. 5  foot. 

(Below  zero.) 

90U 

0.0 

1,000 

0. 5  foot. 

(Plniio  of  reference  for 
st:ni(lnnl   low   water 
projeet     requires     4 
feet  of  watur  at  tliia 
Htage.) 

1,250 

1.0  foot. 

1.500 

1. 5  feet. 

2,000 

2  feet. 

ms  appears  that  if  we  make  the  volume  of  discharge  at  Grand 
about  2,<K)0  cubic  feet  per  second,  we  may  exx)ect  a  navigable 
)f  5.^  feet  in  the  river  beh)w. 

»,  if  we  make  the  volume  of  discharge  passing  Moorhead  and  Goose 
s  1,LMM)  cubic  feet  per  second,  we  may  expect  a  gauge  reading  of 
2|  feet  at  the  former,  and  a  depth  of  2J  feet  in  excess  of  that  t^ 
avated  at  (ioose  Rapids. 

what  effect  may  be  expected  above  Goose  Rapi<l8  cannot  be 
ted  with  the  data  on  hand,  but  we  may  exi)ect  a  river  navigable 
all  craft. 

thus  reasonable  to  expect  that  the  two  reservoirs  above  described 
niish  sufficient  wat<ir  to  render  the  Ke<l  River  continuously  navi- 
luring  the  whole  open  season  from  the  Rabbit  River  dam  to  Lake 
peg.  And  further:  By  i)lacing  a  lock  in  the  Rabbit  River  dam 
ition  would  be  extended  to  the  head  of  Lake  Traverse;  and  still 
r:  Measurements  taken  by  Mr.  Davenport  in  1882  show  that  Big 
Lake  is  only  7  feet  below  the  level  of  Lake  Traverse.  Hence  if  we 
1  (lam  across  the  outlet  of  the  former  and  cut  a  short  canal  be- 
the  two,  navigation  would  be  extended  to  the  foot  of  Big  St(me 
thus  creating  a  water  transportation  line  615  miles  in  extent, 
it  counting  Lake  Winnipeg  and  the  Saskjitchewan  River. 
probable  tliat  the  cre^ition  of  these  two  reservoirs  wcnild  relievo 
Ml  River  Valley  from  a  considerable  portion  of  the  effects  of 

re  is  still  another  asx)ect  to  this  matter.  Thestored-up  waters  in 
ake  distributed  uniformly  during  the  open  season  through  Red 
[liver  would  render  it  navigable  for  small  craft. 

or  more  dams  and  locks  at  the  falls,  near  Thief  River,  and  at 
4on,  would  enable  boats  to  pass  up  to  the  reservoir  dam;  x>ass- 
is  by  mexins  of  a  lock,  they  could  proceed  to  the  head  of  the 

From  this  point  to  Rainy  Lake  River  there  is  a  marsh  all  the 

distance  of  55  miles,  and  hence  a  canal  could  be  cheaply  con- 
id  a<Toss,  and  an  outlet  via  Crookston  and  Grand  Forks  would 
)e  afforded  for  the  timber  and  other  products  of  the  extensive 

Lake  country,  which  at  present  has  no  outlet  in  the  CTnited 
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ESTIMATES. 

In  the  absence  of  tlie  proper  surveys  only  approximate  estimates  can 
be  submitted. 

Red  Lako  Dam  and  Lock $150,000 

Rabbit  Kivor  Dam  and  Look : 160,000 

Canal  to  divert  the  Ottor  Tail  River  across  the  Breckonridaje  Flats— lenjorth, 
8  miles  (14.080  yards);  breadth,  60  feet;  depth,  6  feet— «ay  600,000  ciibio 

yardM,  at  10  cents 60, 000 

Dam  across  Otter  Tail  River 20,000 

Dam  at  foot  of  IMp^  Stone  Lake 150, 000 

Canal  between  Bi^  Stone  Lake  and  Lake  Traverse — 2  mileB,  at  $15,000 3t>,000 

Dam  and  Lock  at  Thief  River 150,000 

Snrveys 50,000 

Contingencies 100,000 

Total 860,000 

That  is  to  say,  for  the  sum  of  $860,000  we  may  reasonably  expect  to 
create  water  transportation  lines  as  follows . 

Mites. 

Lake  Winnipeg  to  the  foot  of  Big  Stone  Lake 615 

Red  Lake  River 3^ 

Rod  Lake 50 

990 

That  is  to  say,  something  like  1,000  miles  of  transportation  line 
would  be  created,  at  a  cost  not  exceeding  $1,000  per  mile. 

No  estimate  is  here  made  for  purchase  of  damaged  lands,  and  the 
whole  estimate  should  be  considered  as  approximate  and  subject  to  the 
revision  which  will  result  from  the  measurements  of  a  careful  survey. 

RED  LAKE   CANAL. 

A  canal  55  miles  long  from  Red  Lake  to  liainy  River  would  reqnire 
no  locks.  It  should  be  120  feet  wide  and  G  feet  deep.  It  ought  to  be 
made  for  $15,000  i>er  mile. 

BIG  STONE  LAKE  RESERVOIR. 

It  would  hardly  be  reasonable  to  pass  by  the  effects  of  this  reservoir 
upon  the  Minnesota  and  Mississippi  rivers.  This  reservoir,  with  10 
i'eet  of  rise,  would  carry  5,227,235,000  cubic  feet;  which,  added  to  tlie 
surplus  from  Lake  Traverse,  would  make,  say,  11,300,000,000  cubic 
feet. 

But  the  ])robable  average  outi)ut  of  the  drainage  are^  of  the  lake  is 
20,145,807,048  mhw  feet. 

lleucc,  if  additional  holding  ground  can  be  found  below  Big  Stone 
Lake,  and  this  is  probable,  we  could  reasonably  expect  to  have  for  the 
IVIinnesota  River  20,225,177,000  cubic  feet  during  the  whole  of  an  aver- 
age year. 

This  woidd  ])erinit  the  following  discliarge  into  the  river:  One  thou- 
Fand  eight  hundred  cubic-  feet  per  second  for  92  days  during  the  extreme 
low-water  period  of  August  15,  September,  0(;tober,  November  15;  926 
cubic leet i)er  se<oii(l  for  122 days  during  April  15, May,  June,  July, Au- 
gust 15;  200  cul)ic  feet  per  second  for  152  days,  or  during  the  winter 
months  when  rivers  are  fiozen  up. 

It  is  evident  that  1,800  cubic  feet  per  se^^ond  added  to  the  Mississippi 
betweeu  St,  Taul  and  the  mouth  of  the  St.  Oroix  during  extreme  low 
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.ge  will  have  cotistderaMe  cff.'i4  upon  t.li;it  iv.nh  of  river,  nnd  prob- 
ly  cnnhloboals  tn  n'iii-li  St.  raiil  during  rlio  whole  boiitiiiR  fioason. 
During  the  year  1891,  when  i  he  MUsiasippi  Kiver  fell  to  a  zero  stiiye 

points  just  below  the  influence  of  the  reservoirs  ou  it.s  lioiuhvaters, 
ew  reservoirs  inaintsiiiied  it  sinj^e  of  about  J.J>  at  St.  Piuil. 

From  the  following  table  of  gauKiugs  madii  in  the  sanui  year  it  ap- 
■are  that  had  1,800  cubic  feet  pur  suc^jinl  been  added  from  the  Miiine- 
ita  the  combined  resevvoii*  efti'ctwotild  liave  pnxhii^ed  a  stsige  of  over 
5  at  St.  Paul.    At  this  stage  boats  from  St.  Louis  <!an  readily  tome  up. 
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Still  fnrther:  B.v  ronstnii'lhi?  the  necessary  dams  for  shv«k  wat«r 
'vigation  on  the  .M  iiiicsiitji  It  viT,  there  would  be  opcncil  to  navjga- 
rmaline  esteiidiiiK  tiinmgh  Luke  WiMnf|icg  intotiic  Hsiskatchewan 
iver,  which  is  undcist^iotl  to  be  tai>able  of  nuvigatiou  ovei"  a  very  long 
stance. 


There aTPtwr«ti>nnibnii1, lilies uuwimthrBnlBiv^ortbeNanh:  At Fvi^.N-Dal 
the  Ortuitliti  line  of  ono  atennuT,  L'L'(I  taan,  wiUi  1  liHrKra,  2  of  3O0  tniis,  1  ofT^td  (on 
and  1  tifsaa  Toua.  At  Clrnncl  Vmke  tlic-  Bud  KiriT  Tronspor tuition  t'dniiuui;  biiv 
itnambnntM.  the  I'luek ami  tliii  //.    'I.  Jlimp,  witli  10  barsea,  i  of  178  tuna,  lof  fl 

tons,  1  of  1^  tuDH,  1  ut  I  Hi  toin.  iiui]  3  a(  fi  toni. 

Firlghtt  tluHng  ^a*l  tvctvt  gear», 
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A  map  of  the  loi^ity  i«  ' 

Very  i-esiwctfully,     .w.  it  servant, 

W.  A.  JoNER, 
Major,  Corjis  of  Engineers. 
Brig.  Gen.  Thomas  L.  i^i 

Chief  of'  EHginec  L. 

'Not  reprinted;  printed  in  H  ic,  No,  127,  Fifty-accoud  Cuugruaa,  fii 


APPENDIX  A  A. 


IMPROVEMENT  OF  MISSOURI  RIVER  ABOVE  SIOUX  CITY,  IOWA,  AND  OP 
YELLOWSTONE  RIVER,  MONTANA  AND  NORTH  DAKOTA. 


SEPORT  OF  CAPTAIN  CHARLES  F.  POWELL,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

INPROVEMENTS. 


1.  MiaaoQii  River  between  the  Great 
Falls,  Montana,  and  Sionx  City, 
Iowa. 


2.  Yellowstone     River,     Montana     and 
Nortli  Dakota. 


EXAMINATION  AND  SURVEY. 

3.  MiBAonri  River,  Montana,  between  Great  Falls  and  cafion  next  below  Stubbs 
Ferry. 


Engineer  Office,  United  States  Army, 

Sioux  Vity^  lowa^  July  i.o,  189.2. 

General:  I  have  the  honor  to  traiiHiuit  herewith  reports  ui^m  the 
river  improvements  in  my  <;harj?e  for  the  year  ending  June  30,  1892. 
Very  respectfully,  your  obedient  servant, 

Chas.  p.  Powell, 
CaptaiUf  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  (7.  8.  A. 


A  A  I. 


I 


•J 


improvement  of  MISSOURI  RIVER  BETWEEN  THE  GREAT  FALLS,  MON- 
TANA, AND  SIOUX  CITY,  IOWA. 

At  the  beginning  of  the  year  repairs  were  in  progress  on  the  dams  of 
the  npper  part  of  the  rocky  river,  viz,  from  Fort  lienton,  the  head  of 
navigation,  to  Carroll,  Mont.,  for  which  reach  only  a  project  of  per- 
manent improvement  existed;  a  steel  hull  snagging  scow  and  a  steel 
hull  stern- wheel  snag  boat  were  being  built  for  removal  of  snags,  wrecks, 

1875 


UaiiiH  at  Arctiei's  Jiiir,  a  »rll  ncrosH  tli<»  l«tt  ciiiiu-  at  <Jro 
(lain  at  Nm-ritf  I»laii(l,  cipiiiMite  Judith,  were  built,  j 
width  at  ArcherK  Bar  and  a  Biiij^lu  vut  each  at  CInirc 
Coulee  were  di-edgcd;  the  dredged  material,  gravel,  col 
and  a  little  sand,  a;j:{,nctratod  31,32fi  cHbic,  yards.  Ti 
tifty-Diie  Iwwldors  or  pifi-fs  olicK'k  averafiiiiy  alKuitutif 
in  »izo,  and  tlie  lai^fi'^t  Inning  l)eeii  alnnit  2  yards,  wtT 
the  channel  and  priipoily  disposed  of  between  Marias 
City  Itilaiid,  17  miles  below  .iudith  or  04  miles  above  C; 

All  the  work  of  the  liscal  year  iiamcd  alwve  was  dont 
the  ehauriel  to  next  behiw  Judith  iu  fairly  good  shape. 
Bar  dau),the  wing  dam  in  Evans  Beud,  the  dams  on  l< 
(^onduiiez,  two  dams  of  the  Fontiinelle  system,  and  the  d 
lieach  were  in  goodumditiou.  Somelioavy  work  remaii 
nud  bars  below  Judith,  but  operations  on  the  i-ocky  rive 
resnnutl  iiince  it  appeared  doubtful  if  boats  would  iii 
that  part  of  the  river.  Good  crops  in  tho  Bakotas  lit 
business  for  boats  there.  Furthermoi-e,  the  bulk  of  tbi 
up|)er  ]>art  of  the  Missouii  is  of  Enstei'u  shipment,  an 
the  through  rail  rate  as  eomjiared  with  the  Tttte  from  p 
railroads  strike  the  river  leaves  a  scant  proi>ortion  for  tli 
iuterests  look  ior  relief  to  the  building  of  the  Sault  Ste 
tti  Bismnrek. 

The  steel  snag^ng  scow  built  at  St.  Louis,  and  named  i 
at  Sioux  City  September  C  undei'  tow  of  the<^harte^ed  hi 
aud  eommeueed  snagging  September  8  under  the  sam 
eonnt  of  the  long  streteb  of  liver  to  be  covei-od  her  w 
to  thoworstcliauiielobstnictions;  iteomprised  tlieremi 
dis{K>sal  of  di  snags,  2  abandoned  pontoon -bridge  Ktoin 
stumps,  and  2  <»verhiiuging  trees  Horn  bauks,  btitweeii 
apoiutopimsitcdleneoe.iS".  Dak.,  640  miles;  the  chartei 
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L  remained  fjood  duriug  the  rest  of  the  low  water,  and  from  accounts 
reived  diuing  this  last  spring  had  not  filled  up. 
riie  steel  hull  stem-wheel  snag  boat  built  at  Dubuque  and  niunod 
imea  B.  McPherson^  was  received  108  days  behind  the  agreed  time  of 
iT  completion  and  too  late  to  get  her  to  the  district  before  8i)ring.  {She 
aerated  between  Sioux  City  and  the  Big  Bend ,  S.  Dak.,  300  miles,  reniov^- 
g  and  properly  disposing  of  102  snags,  a  pontoon-bridge  stone  sinker 
liich  had  drifted  into  the  channel,  and  33  overhanging  trees  or  stumps, 
nd  trimmed  6  overhanging  trees. 

It  is  the  rule  in  the  snagging  work  that  the  earth  is  cleaned  from  the 
tumps,  the  roots  trimmed  close,  and  the  stumps  placed,  end  up,  on  a 
urly  high  bank  and  one  not  likely  to  cave  soon,  in  order  that  the 
tumps  may  dry  out  and  would  float,  so  that  tliey  will  not  form  any 
nture  obstruction.  The  trunks  are  generally  worked  into  fuel  for  the 
)oats  where  suitable,  or  sawed  into  several  lengths  and  cast  overboard, 
orauches  of  overhanging  trees  are  cut,  the  trees  tied  back,  or,  if  about 
bo  cave  into  the  river,  _disi)osed  of  in  the  same  manner  as  snags.  Tlie 
snagging  operations  are  very  satisfactory  to  the  steamboat  people.  In 
connection  with  other  work  of  the  snag  boats  snagging  gives  the  best 
channel  improvement  for  the  cost.  No  snagging  had  ever  been  done 
on  the  Missouri  River  above  Sioux  City  before  last  year.  It  will  prob- 
ably be  required  to  extend  operations  of  the  snag  boats  over  about  the 
▼bole  length  of  the  sandy  river,  1,300  miles,  and  it  is  desired  to  include 
the  removal  of  bowlders.  These  are  washed  out  of  the  bluffs  or  brought 
to  the  river  by  the  swift  tributari(»s  and  by  freshets  in  the  gullies,  and 
are  frequently  distributed  by  ice  abnig  the  channel.  It  is  also  desired  to 
open  channels  through  the  worst  bars  at  low  water  by  steamboat  sluic- 
ing. All  of  these  works  are  of  a  temporary  character  and  need  to  be  re- 
peated from  season  to  season  and  year  to  year.  The  unending  shifting  of 
the  river  from  caving  of  its  banks,  aiid  from  ice  gorges  and  land  clearing, 
make  new  snags  and  uncover  old  ones.  My  recommendation  of  last 
year  is  renewed,  that  the  least  estinuite,  $50,1)00  a  year,  for  the  removal 
of  snags,  wrecks,  and  other  obstructions,  and  for  tempoitiry  improve- 
nient  at  the  shoalest  channels,  be  made  as  a  separate  appropriation, 
and,  in  order  that  the  work  may  be  uninterrupted,  that  the  api)ropi  ia- 
tion  be  continuous,  the  same  as  for  the  operation  of  snag  boats  and 
dredge  boats  on  the  Upper  Mississipi)i,  and  for  the  operation  of  snag 
boats  on  the  Lower  Mississippi  and  Ohio  rivers,  as  provided  for  in  the 
river  and  harbor  acts  of  1888  and  1890. 

Of  the  fieldwork  of  the  river  survey,  bench  marks  were  placed  and 
Primary  levels  run  from  Poplar  Creek,  Montana,  to  Fairbank,  S.  Dak., 
'>74  miles;  the  tertiary  triangulation,  hydrography,  and  topograi)hy 
rere  completed  from  Wolf  Point,  Montana,  to  next  oelow  Cannonball, 
S^.  Dak.,  461  mile«;  and  the  triangulation  and  back  topogiaphy  run 
rom  end  of  the  completed  field  work  to  Fairbank,  S.  Dak.,  144  miles. 
?he  present  field  party  will  be  followed,  wlien  low  water  obtains,  by  a 
lydrographic  party,  which  will  run  the  topography  of  immediate  banks 
.nd  low  grounds.  The  separation  of  usual  topographic  and  hydro- 
Taphic  work  indicated  has  for  its  object  better  progress  of  field  work 
3r  the  year  and  the  securing  of  low-water  soundings  and  shore  lines. 

The  sixty-three  details  charts  of  the  river  survey  from  Fort  Benton, 
!»  beginning,  to  Wolf  Point  were  com])leted,  and  all,  except  twelve, 
laced  with  the  printer  for  publication;  the  preliminary  or  small-scale 
hart  No.  1  was  also  completed,  except  title,  and  No.  2  one-half  fin- 
ished; the  eight  charts  of  this  series  to  Wolf  Point  had  been  previ- 
osly  penciled  for  their  prompt  use  in  laying  off  limits  of  the  detail 
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charts  and  for  ninkiii;;  qnirk  tracings  and  blue  prints  for  use  in  the 
liold  and  as  index  sheets.  Tlio  oijrlit  charts  of  the  same  series  from 
Wolf  Point  to  Cannon  15all  were  penciled  and  the  fllt>''-eight  detail 
charts  of  the  same  reach  were  three-fourths  finished. 

The  a])])roved  location  for  an  ice  harbor  at  Rock  Haven,  near  Man- 
dan,  X.  Dak.,  was  surveyed  and  plans  drawn  for  its  impi'ovemeut  for 
the  purpose  stated.  It  is  exi>ected  with  funds  in  hand  to  execute  tbe 
iin])roveinent,  as  may  be  ordered,  this  fall. 

It  is  also  expected  with  a  part  of  the  same  balance,  and  allotments 
whi(!li  may  be  made  from  the  appropriation  of  1892,  to  continue  the 
work  of  snagf^ing,  etc*.,  and  to  complete  the  river  siu'vey. 

Tli(»  ai>propriation  asked  for  1S94  other  than  the  continuous  item  of 
$50,(HK)  for  removal  of  snags,  wrecks,  and  other  obstnictions  and  tem- 
porary improvement  at  shoalest  channels,  is  intended  for — 

Ki'ctification  of  tho  river  at  Pierre  and  Fort  Pierre,  S.  Dak $150,000 

One  year's  work  or  one-half  recti lication  of  river  and  permanent  channel 

improvement  of  nismarck  reach,  North  Dakot^i,  25  mih>8 198, 000 

One  year's  work  or  one  fourth  of  same  reetification  and  improYement  of 

Yankton-Sioux  C'ity  reach,  South  Dakota  and  Nebraska,  130  miles 614,000 

Plant  and  its  maintenance  for  one  year  for  Dismarck  reach 60.000 

Same  for  Yankton — Sioux  City  reach IWJ  OOO 

Total 1,072,000 

If  the  approi)riati()n  made  be  for  two  years,  as  is  usual,  th^  the 
amounts  for  works  of  the  two  reaches  named  above  should  be  doubled, 
and  $.'i5,(KK>  added  for  maintenance  of  plant  for  a  year.  Failing,  in  tbe 
authority  for  the  j)n)posed  works  on  the  reaches,  there  would  remain 
for  consideration  in  a<ldition  to  the  snag^ng,  the  proposed  Pierre  and 
Fort  Picrn*.  work,  J?l;i(),(MK),  and  similar  work  at  Yankton,  $75,000, 
heretofore  estimated  for,  and  which  is  now  included  in  the  proposed 
work  of  tiic  Yankt^Hi — Sioux  City  reach. 

Tiic  proposed  works  at  I*i(»rre  and  Yankton  recommended  last  year, 
for  stated  reasons,  are  named  in  the  ap]>ropriation  a<*t  of  1892,  but  the 
amount  thcMcin  for  the  whole  ^lissouri  Itiv^er  above  Sioux  City  will  only 
barely  j)rovi(le  for  the  continuation  of  suag^in^,  etc.,  andcijmpletioiiof 
tiie  river  survey,  works  already  entered  upon,  and  for  the  Yankton  ice 
harbor,  HMpiircd  by  the  act.  i)uriiig  the  year  need  has  ai)peared  for 
extension  of  tiic  Pierre  work  to  include  Fort  Pierre  and  vicinity.  Tbis 
arises  from  a  bad  condition  of  the  Fort  PieiTe  Landing  and  the  proba- 
bility that  tiiis  will  be  neediMl  for  important  riv'er  shipping  u])on  the  com- 
j»k»tion  of  a  raib'oad  now  b<'ing  built  to  that  point  from  the  Black  Hills, 
for  information  of  which  se(^  commercial  statistics. 

Heavy  ie«»  gorges  are  a  ba<l  eharacteristic  of  the  Upper  Missouri. 
They  form  in  wi<le  shoal  jilaces;  the  ice  dam  raises  and  builds  back  by 
means  of  the  running  ice  from  above,  and  with  the  high  water  damajres 
])roperty  and  sometimes  causes  violent  changes  of  the  river  bed.  Tbe 
V\»rmillion  ('ut  otVof  ISSl,  at  about  the  middle  of  the  Yankt<m~Sioux 
City  Keach,  resulted  from  an  ice  gorge.  It  left  that  town  and  exten- 
sive Government  river  works  there  2  miles  inland,  practically  destioyed 
the  town,  did  not  leave  a  vestige  of  the  settlement  of  Green  Island, 
opposite  S^nikton,  <lamaged  and  wrecke<l  sU^amboats, and  leveled  fences 
and  bnildings  from  blulf  to  bluff.  Adjoining  this  cut-off,  and  as  itsre- 
suits,  the  river  has  been  ca\ing  its  banks,  lengthening  its  course,  and 
narrowing  tli(».  nec-ks  of  land  at  the  bends,  thus  making  wide  shoal 
stretehes  and  threatening  new  cut-ofts. 

JSibley  Island,  next  below  Bismarck,  is  another  place  near  which 
damaging  ice  gorges  have  formed,  and  are  likely  to  do  so  any  year. 
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The  two  reaches  proposed  for  perni«anent  improvement  iuelude  the 
TTorst  ice-gorge  places,  short  y>ieces  of  adjoining  bad  river,  and  other  ad- 
jacent pieces  where  it  is  desired  to  tix  the  channel  permanently  along 
town  fronts  or  at  intended  ice  harbors.  The  reaches  are  further  selected 
to  terminate  where  the  river  is  naturally  good  and  fairly  permanent,  so 
that  the  works  may  not  be  undermined  at  the  ends  nor  flanked  by  the 
river  above  or  below. 

The  availability  of  the  river  above  Sioux  City  for  extensive  traffic, 
when  permanently  improved,  and  the  present  and  prospective  appear- 
ance of  greatly  increased  li'oights  seeking  transportation  along  that 
route,  warrant  the  recommendation  herein  lor  such  improvement  at  the 
most  needed  places  and  i)ortious. 

Money  statement 

July  1,  1891,  balance  unexpended $267,81)6.11 

June  30,  1892,  amount  expt;nded  during  tiscal  y «jir loCi,  901).  30 

July  1,  1892,  balrfnco  unexpended 110,98(>.81 

July  1, 1892,  outstanding  liabilities 17,721.47 

July  1,  1892,  balance  available 93,265.34 

Amount  appropriated  by  act  approved  J  uly  13,  1892 150, 000. 00 

AmiMmt  available  for  fiscral  year  ending  June  'M)f  1893 243, 265. 3*4 

{Amount  (e-stiuiatcd)  required  for  completion  of  existing  ])rojoct ^175, 000. 00 
Amount  tbat  can  be  profitably  expeudoil  iu  tiscal  year  ending  June 
30,1894 1,122,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  ofcontracty  Improving  Mifmouri  Hirer  hehreen  the  Great  FalUj  Mont.y  and  Sioux 

City,  Iowa,  ending  June  30, 1892. 


No. 

Name  and  aildress  of  contractor.  '  ^^"^^traft"'*"' 

Subject  of  contract. 

Kcniarka. 

1 

IiMiac  P.  Baker, Bismarck,  N.  Dak.   July  «.  1891  . 

1 

Charter  of  towboat  . . . 

Completed  October  22, 
1891. 

REPORT  OF  MR.    II.    C.    GOULD,  ASSISTANT   KNGINEKR. 

Sioux  City,  Iowa,  June  16,  1893, 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  field  operations  on  improve- 
ment of  the  '^Kocky'*  lUvcr  during  the  fisoal  year  ending  June  30, 1892: 

repairs  to  and  construction  of  dams. 

Evans  Bar  (5^  miJcH  hdow  Fori  lUnion). — Work  comnienced  June  25, 1891.  The  old 
dam  was  connected  to  mainland  by  new  work,  220  feet  long,  averaging  3  feet  iu 
height,  across  a  low  gravel  bar,  and  a  deep  chute  between  the  bar  and  siiore.  The 
other  end  was  conneetod  with  high  part  of  the  island  by  new  piece,  170  feet  long, 
averaging  2\  feet  high. 

The  ends  were  well  protected  by  brush  and  rock  and  the  whole  dam  thoroughly 
ballasted.  There  were  used  ht^re  16^)  fascines, '186  yards  ro(^k  from  Labarge,  6  yards 
rock  from  bniiks,  150  poles,  520  sacks  gravel,  .585  dfiys'  labor. 

This  work  was  finished  July  27,  and  preparationo  were  made  on  the  28th  to  move 
the  cami)  down  the  river. 


'Exclusive  of  iK>0,000  annually  for  snugging,  etc. 


p^-. 


...'II  tli<'  piLrt)' Htopjierl  a  few  liuiint  ul  Crui^onilunuc  (dmilufrDin 


.  here  liiM  held  w<<lt  and  was  JD  ^otxl  poudil.iuu.  oxcc 
II  ^dain  on  rif;1it  bituk,  whoi'e  tho  w»tor  was  I'titting  un< 
Imn.  Tw  mata  were  plBi-eil  lieTw  to  stop  the  cutting;,  ii 
.>(^k,  8diiyB'labor,8ni>1e8.25  sai'ks  graTel, 
anrllf  Har  {IS  mile*  from  Fort  BcbIoh). — Tlie  river  was  rapidly  catting  •mj 
i-^'  nka  on  left  side  along  tbe  lower  isl&nd.  It  was  dMireit  to  stop  tbis  catling  if 
'  It),    The  higb  water  earlv  iu  Jnlj  liod  also  out  oruiuid  the  ends  of  MimeDflhtt 

jub  und  these  places  ouedeil  filline. 

.ri  wurk  waa  commenoed  Jul;  liH.  Ssreu  pluoea  along  the  catting  bsDk,  fiMi 
Imr  1^  UOO  feet  apart,  were  |■TIull^d  out  by  hydniiiiio  aliiiciug,  nainf;  the  large  nem 
on  the  grab  boat.  These  elipb  were  alio  at  iS  feet  wide,  ou  a  slopiMif  abnDtlon4,*M 
were  i^uver(>d  by  a  Inyer  (t(  hriiBh  taacinca,  I  foot  Iliiok,  welt  alnkud  down  and  b^ 
lasted  with  rook,  the  coveriog  ext4miUut;  fruni  tbe  top  of  the  bonk  to  the  water  iid 
eontinned  on  the  bottom  well  nnt  to  deep  wuter  by  a  line  of  mattresses  simk  irilk 
rook.     Total  length  of  tbeae  wing  dikea,  about  Hi)  foet. 

The  damn  in  tbe  I'biite  between  thut  iHjund  ajid  tbe  mm  above  it  were  made  ena- 
tinnons  mid  the  lower  pwl  !■-•♦" 
tooted  by  ii  strong  revetnienl 

A  break  about  40  fer'  - 
above  ilam.     This  wa. 

Tliore  were  nsed  ii 
aacka  gravel,  20;nrilB  luui 

On  Augast  SI  the  parti 
just  below  uoiitb  of  Mat     ,  _ 

Two  daroa  were  boilt      ii- 
T"*""  into  tbe  dredged  c. 


old  dam  <No.  8)  just  oppocite  tlu    < 

foNuinoB,  186  polea,  7T5  stakea,  m 
ek.  309}  dnjs'  labor. 
r  liur  <34  miles  from  I'ort  B«Til<in)i 

lel  on  tbe  right  side,  to  thro*  th» 

ink,  and  consiflts  nearly  tbe  vhok 
wtth  rock.  Tbe  onter  end  was  na- 
>  shore  end  extends  up  the  baak  S 
rared  with  rock.  Materials  mod  on 
bor.  46  stakes,  250  janla  rock, 

,■■  ■'   )■  i!',  V  I;.  i.   V.  Ltci-  reaN  6i  ftMit  doop,  seven  layers  of  fnnciuM 

■    II''   ■■■   ..!«  in  the  upper  dam.     The  materials  in  tkii 

'  -.  l!t2BuL-kB  gravel,  S13  jiirda  rock.  234  lUji* 

■  r.  I  Ii,..l  i.;r,i. -.■.;!  f...iue  bie:Lks  in  the  l.anii  dam  at  B.iktra  Bal  (2* 
I'oiij.  ^iiuiv  <<{  the  work  ou  this  dam  had  uecosaarily  biwn  dme 
i<  lii^li.  which  prevented  placing  the  balluat  as  well  iia  it  8honl4 

I  .siixnll  pui'tf  was  taken  up  by  the  Josie  with  the  60-fo(iC  barge  an^ 


f  two  layoTB  of  fa 
by  additional  fiLac>~m.  —id 
„..^  brush  being  staked  dow.. 

,  dam  are  6I)B  fascines.  UT  poles. 


Iiiiil  Low 
bowbh'i 
H  birg.!  1 

d.'i^i  Ihe  ro<-l 
.  The  other  e 
proii  <.r  brush 
li   lU.rwi-llbii 

gn.;cl,  L 

j;t  d:i,v«  b.lior, 

ItvpEiir 
left  «idc 

H  to  the  drpd 
of  the  bur  1,00 

ijirty  was  raovcd  tti  Crow  Coulee  liar  (33  miles  from  Fort  IWn- 
lulos  had  previously  ln*nn  gotton  out  bero  for  a  submerged  iu'\ 
Ijiind  rhiite.  This  eiiiistHtcd  of  a  sinjcb-  Inypr  of  bnieh  fnsciMa 
ork;  the  ends  wore  protocti'd  by  large  auro'naof  brnsb  aod  nwk. 
:.,  mid  tho  following  uiiittriula  were  used:  211  fosoinea,  56  poles, 
oi'k,  173  ilays'  labor. 

r>  Kngle  L'reek  on  OrtolHT  10  niid  until  October  30  was  oiig.i);t>d 
111(1  hiiuliug  out  the  dredge. 

ty  moved  to  .ludith  (»IT  miles  from  Fort  Itenlou).  A  hieh 
HH  tile  I'liuto  hotwi^on  Norris  Ishiud  iiiid  tho  left  bank.  Tho 
)  spur  of  tho  bliitl's,  coiupnsed  of  ola.voy  earth,  large  gravel, 
k  tor  the  dniu  wus  i)lit:iiiied  by  digging  out  and  blasting  thi'M- 
il  i<x<i:iids  well  lip  on  tlie  siiiid  island  and  wiia  protected  by 
nil  riH'k.  Five  lavi-rs  of  liisciiu's  wore  put  iu  except  iit  tliV 
iisled  with  gravt-l.  and  tho  two  top  tii'is  with  rock.  Tbe 
the  I'rillowiug  iiuitrTlals  w.'1'u  uHed:  TIU  tjisdnes,  962  H;u.ks 
iO  yiirda  loone  gravel,  145  yiirds  rock. 


;o  wero  completed  ho  that  work  waa  oommenced  July  8  at 
•\v  Marias  KiviT.  Two  cuts  were  made  through  the  sliual  on 
>  fuoC  long,  13,744.7!)  cubic  yards  being  removed. 
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The  work  was  considerably  delayed  by  a  sudden  rise  of  4.5  feet  and  the  lar^^e 
amonnt  of  drift  coming  with  it. 

Tliis  work  was  completed  and  the  dredge  moved  on  July  31  to  Churcliills  Bend  (29 
miles  from  Fort  Benton).    A  snij^le  cut  1,100  feet  lon^  was  made,  7,KU).l  cubic  yards 
'  being  removed.    A  stoppage  of  three  days  was  caused  by  the  breaking  of  a  pinion  on 
the  swinging  en^ne. 

.  On  August  14  the  dredge  was  moved  to  Crow  Coulee  where  a  single  cut  1,200  feet 
long  was  made,. 9,710.39  cubic  yards  being  removed. 

On  August  26  tfie  dredge  was  started  fur  Pinnacle  Reef  Bar  (66  miles  from  Fort 
Benton).  After  much  difficulty  on  account  of  shoal  water  at  many  places,  the 
JoBiphine  succeeded  in  getting  the  dredge  down  to  La  Burgo  Rock  (55mileH  from  Fort 
Benton).  On  account  of  rocks  and  the  low  stage  of  the  river  it  was  imi>racticab]e 
to  get  the  dredge  farther  down  and  the  orders  were  to  suspend  operations  for  the 
season. 

An  attempt  was  made  to  dig  a  basin  for  a  winter  harbor,  but  the  rocky  bottom 

grevented  a  sufficient  depth  being  obtained.    She  was  theji  pulled  out  on  a  high 
ank  just  above  the  mouth  of  Eagle  Creek,  one-third  mile  above  La  Barge  Rock. 

QUAURY  WORK. 

The  party  of  from  12  and  15  men  remained  in  camp  at  La  Barge  Rock  until  Sep- 
tember 6,  breaking  up  the  bowlders  at  the  foot  of  the  cliff.  All  of  the  faHen  rock 
was  used  and  lar^e  quantities  were  bhisted  from  the  face  and  top  of  the  cliff. 

The  following  list  shows  the  amount  of  rock  taken  and  where  delivereil:  Evans 
Bar,  282  yards;  Foutanelle  Bar,  406  yards;  Archers  Bar,  473  yards;  Crow  Coulee, 
256  yards. 

On  September  6  the  (quarry  work  was  closed  and  the  party  moved  up  the  river  to 
assist  in  the  dam-building  work. 

ROCK  RKMOVAL. 

Repairs  to  the  derrick  boat  were  completed  so  that  work  was  commenced  August 
15  just  below  Marias  River  (21i  miles  from  Fort  Benton). 

The  boat  moved  down  the  river  taking  out  the  worst  rocks  to  Iron  City  Island  (1^4 
miles  from  Fort  Benton )j  which  point  was  reached  October  24,  when  the  work  was 
suspended  for  the  season. 

The  boat  was  brought  back  7  miles  to  .Indith  and  tlie  party  commenced  parading 
the  bauk  to  haul  out  th(^  fleet.  Most  of  the  rocks  were  placed  on  or  near  the  bank 
at  points  from  which  tln^y  were  not  liable  to  bo  carrit*d  by  ice  into  the  channel 
again;  many  of  the  largo  rocks  w^ire  blasted  and  the  larger  fragments  removed  and 
about  half  those  taken  out  at  Drowned  ^laus  Rapids  were  dropped  in  deep  water 
just  below. 

The  following  table  shows  the  localities  worked  and  number  of  rocks  removed  at 
each  {dace : 

Rocks  removed. 

Near  Marias  River 7 

Lower  end  Areliers  Island 12 

Church  ills  Bend 3 

Near  La  Barge  Rock 3 

Near  Citadel  Blutr 5 

2  to  3  miles  below  Hole-in-the-Wall 9 

Near  Steamboat  Rock 2 

Pablo  Island 8 

Pablo  Rapids 35 

^  mile  above  Wolf  Island 15 

-}  mile  above  Arrow  River H 

Near  mouth  of  Arrow  Ri  vor 27 

1^  miles  below  Arrow  River 6 

2^  to  3^  miles  below  Arrow  River 11 

1  mile  al>ove  Drowned  Mans  Ra])id 8 

Drowned  Mans  Rapid 25 

Council  Island 18 

Upper  eml  Uolmes  Rapid 1 

Holmes  Rapid 20 

Lower  end  Holmes  Rapid 27 

Bend  above  Iron  City  Island 3 
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LAYING  UP  FLEET. 

Search  wa«  made  along  the  river  for  some  diHtanee  above  and  below  Judith  for  a 
goo<l  winter  liarhor,  hut  no  place  could  be  found  free  from  danger  of  damage  by  ice 
and  it  was  decideil  to  liaul  all  the  boat«  out  on  the  bank.  A  plac-e  was  selected  ju8t 
above  the  warehouse  at  Judith  imd  the  bank  for  120  feet  graded  to  an  easy  slope. 

ITiere  were  hanh'd  out  here  the  store  boat,  derrick  boat,  three  65-foot  barges,  one 
50-foot  barge,  and  three  40-foot  barges. 

The  quurterb(mt  and  the  small  stoamer  Josie  were  necessarily  kept  in  the  river  till 
tlie  last  in  order  to  finish  the  daiu  in  the  head  of  the  chute  on  the  opposite  side  of 
the  river.  They  wen^  brought  over  to  the  Judith  side  of  the  river,  but  before  they 
could  he  taken  down  to  tlu*  incline  the  running  ice  gorged  on  the  head  of  the  bar 
an<l  the  water  run  out  so  low  that  they  could  not  reach  the  incline  and  they  were 
liauhMl  out  on  top  of  the  hank  about  1,H00  feet  above  the  other  boats. 

The  party  wjis  dinbauded  November  21,  1891. 
Very  respectfully,  your  obedient  servant, 

H.  C.  Gould. 

Capt.  C'liAft.  F.  Powell, 

Corj>8  of  Jinginters,  if,  S,  A, 


COMMKRCIAL  STATISTICS. 

Five  boats,  the  largest  three  of  which  draw  3^  to  4  feet,  loaded,  and  are  of  abont 
300  tons  burden^  are  running  on  the  river,  engaged  mostly  in  carrying  wheat,  live 
stock,  merchandise,  Hour,  and  Indian  tuid  military  supplies  between  Houx  (.'ity,  Rnn- 
ning  Water,  Chamberlain,  Pierre,  Bismarck,  Stanton,  and  Berthold.  The  foiuth 
boat  is  of  about  50  tons;  the  iifth  one,  lately  built  at  Fort  Yates,  is  smaller. 

The  Henton  Traiisi)ortation  Company  has  material  and  machinery  on  hand  at  Bis- 
marck for  a  new  large  boat.  A  boat  of  l.'iO  tons  is  now  being  built  at  Sioux  City, 
and  the  material  is  on  hand  for  a  barge  to  be  run  with  her  in  a  projected  trade  next 
above  Sioux  City.  Tin*  Marif  I^rnnettj  of  about  lOU  tons,  heretolbre  used  as  a  pon- 
toon bridge  tender  at  Sioux  City,  has  hern  purchased  hy  steamboat  peojde,  who«x- 
pect  to  run  her  with  a  barge  in  a  local  joblnng  and  ex<ur8ion  trade. 

The  sl<»amboat  Lihbie  Conyer  came  from  the  up])er  Mississippi  Kiver  last  spring  to 
engage  in  a  contract  for  river  trans]»ortation  of  military  supplies  from  Bismarck  ami 
Pierre,  hut  alter  making  one  trij»  to  Bismarck  was  witlidrawn,  as  understood,  s>in«e 
the  contract  was  too  small  and  the  navigation  too  difficult  for  her  size  and  tliatt. 
An  a^<so<;iati<m  of  Charles  Mix  Countv  (S.l)ak.)  farmers  are  negotiating  for  this  l»oat 
to  run  between  their  landings  and  Sioux  City. 

The  following  iiews]»aper  (lispatches  show  demands  for  new  river  business: 

••  [Special.] 

''Castalia,  Fehruarn  23,  1S9?. 

''The  citizens  of  Charles  Mix  County  have  been  hoi  ding  regular  county  steanilwat 
meetings  for  the  past  3  mouths,  at  which  various  schemes  have  been  discussed  vith 
a  view  to  securing  a  lino  of  boats  ou  the  Missouri  River  to  ply  between  this  point 
and  Sioux  ('ity.  The  interest  in  the  movement  has  been  uiiivei*sal  throughout  tlie 
county,  and  the  only  obstacle  has  been  the  best  way  to  go  at  it.  *  *  *  At  i 
meeting  at  Kdgerton  on  last  Saturday  the  whole  matter  was  gone  over  ami  tin' 
pn»positions  from  steamboat  companies  at  St.  Louis,  DubiKjue,  and  Bismarck  cmi- 
sidered,  also  the  propositions  ol  gentlemen  willing  to  erect  warehouses  au«l  i'»iy 
grain.  *  *  *  A  com])auv  was  organized  and  will  be  incorporated  at  (mce.  *"  * 
Warehous»>s  will  be  erected  at  two  and  perhaps  three  landings,  and  buyers  set  at 
work  to  work  the  traflic  via  the  river.  The  meeting  and  a  short  canvass  after\>ar«l"* 
discloses  the  fact  that  there  are  some  2,000  head  of  cattle  now  fattening  for  tin' 
8])ring  market,  besides  double  that  number  of  hogs,  and  an  enormous  quautiiy  ul 
wheat  and  still  greater  amount  of  cqrn. "     •     •     • 

••  [Special.] 

"PiKRRE,  May  es,  1S9:. 

"  M.  T.  Wolvcrtou,  president  of  the  board  of  trade  of  Campbell  County,  and  K.  A. 
Grady;  a  prominent  citizen  of  the  same  county,  have  been  in  Pierre  the  pa^t  week 
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or  the  purpose  of  gettiuff  the  people  of  this  city  interested  in  securing  a  line  of 
teaiuers  to  run  up  and  down  the  river,  in  which  they  can  ship  tlieir  produce  to 
uarket.  They  stiite  that  the  people  of  Campbell  and  Walworth  counties,  in  Sonth 
Dakota,  and  Emmons  County,  in  North  Dakota,  are  now  compelled  to  haul  their 
frain  from  40  to  60  miles  to  market,  that  being  the  nearest  point  to  a  railroad. 
Sir.  Wolverton,  in  speaking  of  the  matter,  says  that  in  Campbell  County  alone  there 
is  now  100,000 -bushels  of  last  year's  wheat  crop  yet  unmarketed.  The  poor  roads 
during  the  past  winter  and  the  long  haul  have  prevented  the  farmers  hauling  their 
^rain.  He  estimates  that  if  a  line  of  steamers  were  put  on  Campbell  County 
ilone  woidd  furnish  250,000  bushels  of  tliis  year's  wheat  crop  to  be  transported. 
The  people  of  Pierre  have  become  interested  in  the  matter  and  will  do  what  they 
!au  to  aid  the  project.  It  is  expected  that  if  the  line  of  steame'rs  are  put  on  to  run 
xom  Siou^City  to  Charles  Mix  County  the  same  steamers  could  extend  their  tii]) 
ip  to  take  in  these  npper-river  counties." 

"[Special.] 

"PiKRRK,  July  ISy  1892. 

"Prominent  wool-growers  of  Huj^hes  and  Sully  counties  have  contracted  with  one 
>f  the  river  transportation  companies  for  the  carrying  of  1,000,000  pounds  of  wool, 
which  represents  this  year's  clip.  The  Northwestern  Kailroad  Company  refused  to 
uake  any  special  rates  on  the  quantity,  eo  the  shipment  will  be  made  ijrom  this  ))oint 
to  Sioux  City  and  from  there  by  rail  to  New  York.  Abont  $5,000  in  freight  will  be 
javed  by  this  route." 

Other  prospective  river  freights  are  considerable  quantities  of  wool,  load-silver 
)re,  and  possibly  coal  from  Montana ;  the  former  two  commodities  are  now  transported 
3ast  by  wagon  and  rail  haul,  but  it  is  only  a  question  of  time  when  a  part  at  least 
will  go  by  river.  Geological  reports  state  that  coal  exists  in  the  Judith  Basin  of 
Montana  similar  to  that  extensively  mined  in  the  Great  Falls  field,  and  a  natural 
outlet  of  which  is  by  river  from  Judith. 

Lignite  abounds  sdong  the  river  in  North  Dakota,  and  the  urgent  need  of  cheap 
fuel  at  river  towns  and  for  steamboats  is  likely  to  create  some  traffic  in  this  coal, 
notwithstanding  its  inferior  quality. 

The  completion  of  the  railroad  from  Rapid  City  to  Port  Pierre,  abont  166  tniles, 
will  furnish  with  the  river  a  cheaper  outlet  than  now  existing  for  the  good  coal, 
coke,  ores,  and  building  mat(^rial  of  the  Black  Hills.  The  shortest  rail  lines  from 
Rapid  City  to  Sioux  City  and  Omaha  are  484  and  547  miles;  the  respective  distances, 
rail  and  river  via  Fort  Pierre,  would  be  537  and  672  mUes. 

The  Western  Portland  Cement  Works  at  Yankton  produce  a  Portland  cement  of 
tests  equal  to  those  of  the  imported  article,  and  whose  output  during  1891  was  about 
30,000  barrels  and  is  increasing.  The  material  for  the  Yankton  cement — clialkst(»ne 
and  clay — abound  in  large  quantities,  and  are  said  to  show  at  xdaces  on  the  river 
above  and  below  Yankton;  the  chalk  certainly  crops  out  from  the  river  blufls,  and  it 
seems  that  the  cement  industry,  at  least  at  Yankton,  should  be  extensive,  and  the 
dement  shipped  down  the  river  to  Sioux  City,  Omaha,  and  other  cities. 

Settlements  along  the  river  are  increasing  and  crowding  closely  to  the  reservations, 
vhich,  between  Sioux  City  and  Fort  Benton,  occupy  1,095  miles  of  river  frontage 
ind  generally  inclnde  the  nest  lands.  The  transportation  of  farm  and  range  prod- 
icte  on  the  river  between  main  railroad  points  should  gradually  increase;  those  for 
.892  will  certainly  be  larger  than  for  1891. 

The  traffic  amounts  tabulated  below  do  not  include  ferriage  business. 

River  tannage  between  Sioux  City  and  Fort  Benton, 

[ExcluHive  of  live  stock.] 

Tone. 

1887 13,961 

L888 12,895 

1889 16,724 

1890 13,826 

1891 13,055 
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Traffic  by  river  reaches. 


River  reftches. 


1890. 

Bewcen  Siooz  City  and  Bismarck 

B«itweeD  Bismarck  and  Fort  Hufurd  — 
Between  Fort  Buford  and  Fort  Bonton. 

1891. 

Between  Sioux  City  and  Bismarck..., 
Between  Bismarck  and  Fort  Buford.... 


Pftcka^) 
and  bulk 
flight. 


T(m9. 
9,735 
2,467 
1,124 


10,410 
:i,645 


Paaaen- 
gers. 


Jfo. 
4.822 
184 
62 


1,749 
130 


Live 
stock. 


End. 

2,974 
43 
43 


4«6» 
S0 


STATEMENT  OF  FRANKLIN  COMMERCIAL  CLUB,   CAMPBELL,  SOUTH  DAKOTA. 

Frank Li>f  Commercial  Club, 

Camphell,  S.  Dak.,  ApHl  24, 1892. 

Dear  Sir:  Oar  club  respectfully  calls  your  attention  to  the  following  facts : 

(1)  We  are  from  40  to  50  miles  from  a  railway  market;  consequently  it  requires  all 
our  time  in  the  fall  to  market  our  crops,  and  lull  plowing  can  not  be  done. 

(2)  We  have  a  warehouse,  but  as  it  is  back  from  the  river  so  far  we  can  not  ship 
our  grain  through  it  except  at  a  great  loss  in  handling. 

(3)  If  the  river  could  oe  so  improved  near  here  that  the  warehouse  could  be 
moved  to  the  water's  edge,  our  crops  could  and  wouldbe  shipped  through  it,  thereby 
enabling  farmers  to  get  their  plowing  and  other  fall  work  done,  which  they  are  now 
unable  to  do  to  a  great  extent. 

(4)  Parties  have  been  here  who  would  build  a  first-class  flouring  mill  if  the  river 
were  safe  to  build  close  to,  so  that  the  flour  could  be  shipped  out  and  coal  shipped  in 
on  the  river  without  too  great  a  cost  in  handling,  and  also  get  water  for  the  engiue 
irom  the  river. 

(5)  We  bt'lieve  that  there  is  no  point  on  the  river  where  permanent  improvements 
could  be  made  that  would  benefit  a  greater  number  of  agriculturists. 

Wir  ])resent  these  facta  for  your  enniest  consideration,  and  hope  that  you  will  iu; 
vc8ti|j.ite  them  thoroughlv,  as  we  believe  that  it  is  the  intention  of  the  Missouri 
River  Conniiission  to  do  tno  work  whore  the  greatest  good  will  result,  and  where  the 
people  will  take  advantage  of  the  improvements  to  bettor  their  own  condition. 


Yours  respectfully, 


Capt.  C.  F.  Powell, 

Corps  of  Engineers, 


Franklin  Commercial  Club. 
M.  T.  WoLVERTON,  JSecretary, 


STATEMENT  OK  THE  MISSOURI  RIVER  TRANSPORTATION  COMPANY. 


The  Missouri  River  Transportation  Company, 

President's  Office, 
Man  dan  J  N.  Dak.j  May  30,  ISBt 

Sir:  Replying  to  vour  favor  of  23d,  would  say :  Our  Missouri  River  businesa  be- 
tween Standing  Rock  Agency  at  the  south  and  Fort  Berthold  on  the  north  promises 
to  bo  very  large  this  season.  The  steamer  Ahner  O'Neal  will  i)robably  carry  close  to 
5,000  tons  of  freight  between  these  i)ointH,  taking  and  landing  most  of  the  freijjht 
at  Bismarck  and  Mandan  Landing.  The  farmers  north  of  the  Northern  Pacific  Kail- 
road  have  been  greatly  favored  with  crops,  which  are  to  be  transported  by  bout  to 
the  railroad.  They  are  also  buying  merchandise  liberally.  Present  season  will  prob- 
ably be  the  best  for  several  years. 
Respectfully, 

John  M.  Turner, 

FvetU 
Capt.  Chas.  F.  Powell, 

Corps  of  Engineers^  U,  S.  A* 
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6tat£msnt  of  judith  mercantile  company. 

Office  of  Judith  Mercantile  Company, 

Judith  Landing,  Montana,  June  20,  189B, 

Dear  Sir:  In  reply  to  yonr  favor  of  the  7th  instant,  which  has  jnst  come  to  hand, 
will  say  that  thoro  onght  to  be  ofTered  for  shipment  down  the  Missouri  River  during 
the  season  of  navigation  of  1893  and  1894  from  this  point  at  least  2,000,000  pounds 
of  wool,  besides,  say,  5,000  tons  of  lead-silver  ore  for  the  smelter  at  Omaha.  This 
amount  of  freight  wonld  be  shipped  from  this  point  if  the  river  was  in  good  condition 
for  boats  and  the  rates  the  same  as  from  railroad  points  40  miles  north.  I  should 
estimate  the  increase  in  imports  of  merchandise  for  1891  over  1890  into  the  Jadith 
country  by  rail  to  be  at  least  25  or  30  per  cent.  Tliis  year  it  will  be  much  larger, 
say  50  per  cent.  With  the  Missouri  Rivor  in  fair  condition  steamboats  could  have 
for  shipment  ftom  this  place  and  some  few  places  below,  like  Rocky  Point,  at  least 
2,000,000  pounds  of  wool  thit  season. 

We  will  actually  cross  here  on  the  ferry  for  shipment  oast  via  rail,  and  which 
properly  should  go  via  river,  this  season,  about  as  follows :  Matton  sheep,  75,000 
head;  wool,  500,000  pounds;  merchandise,  from  the  east  to  Judith  Basin  points  by 
rail,  say  1,000  tons;  besides  thoro  will  be  at  least  10,000  head  of  beef  steers  cross  the 
river  here  for  shipmeut  to  Chicago. 

In  conclusion  will  say  that  if  the  sheep  business  continues  to  increase  as  reason- 
able to  suppose  it  will,  there  should  be  tributary  to  Missouri  River  points,  and  that 
properly  should  go  via  boats,  the  summer  of  1894,  say  from  Judith  to  mouth  of  Milk 
River,  5,000,000  pounds  of  wool.  ,  This  may  look  big  to  you,  but  think  it  a  fair  esti- 
mate, as  you  of  course  know  that  it  is  a  large  country  and  all  wool  from  60  miles 
south  and  25  miles  north  of  the  Missouri  River  between  points  mentioned  would,  with 
rates  being  equal,  ^o  by  boats. 

Will  be  glad  to  give  you  any  information  at  any  time. 
Yours,  very  respectfully, 

G.  R.  NoRRis. 

Capt.  Chas.  F.  Powell, 

Corps  of  Engineers,  U.  8,  A, 

statement  of  rapid  city  board  of  trade. 

Office  of  Rapid  City  Board  of  Trade, 

liapid  City,  5.  Dak.,  June  S9,  180S, 

Dear  Sir:  The  answer  to  your  letter  of  June  7  has  been  delayed  in  order  to  get 
exact  figures.  Finding  this  impossible  where  figures  of  exports  from  the  Black  Hills 
could  not  be  obtained,  opinions  and  close  estimates  by  persons  acquainted  with  the 
various  lines  have  been  procure<l  and  are  herewith  given. 

The  Rapid  City,  Missouri  River  an<l  St.  Paul  Railroad  from  this  city  to  Fort  Pierre 
will,  it  is  expected,  be  completed  and  in  operation  hvMay  1,  1893.  The  Dakota,  Wy- 
oming and  Missouri  River  Railroad,  on  which  work  has  been  going  forward  since  last 
{September,  running  westwardly  from  this  city  through  the  richest  mineral  districts 
of  the  Hills,  connecting  with  the  Burlington  and  Missouri  Rivor  Road  and  its  spurs 
to  the  different  producing  camps,  thence  on  to  the  coal  and  oil  fields  of  the  Western 
Hills,  will  be  completed  by  December  1  next. 

The  largest  shipment's  out  of  the  Hills  in  the  past  has  been  in  the  cattle  line.  Last 
year  the  Fremont,  Elkhoni  and  Missouri  Valley  Road  carried  out  90,000  head,  or 
about  4,500  car  loads,  to  Omaha,  Sioux  City,  and  other  points.  Many  thousand  head 
were  also  driven  to  Missouri  River  and  other  points  and  shipped  out  by  other  roads. 
The  Rapid  City,  Missouri  River  and  St.  Paul  Road  across  the  reservation  will  obtain 
eight-tenths  of  this  trade  at  once. 

Some,  but  not  much,  export  trade  has  been  done  in  the  lumber  line.  All  the  hills 
and  immediate  surrounding  country  is  supplied  with  all  timber  and  lumber  used. 
Better  shipping  facilities  will  naturally  increase  this  trade. 

Regarding  extent  of  coal  lields  which  within  a  few  months  will  be  tributary  to 
Rapid  City,  and  the  product  of  which  will  be  shipiwd  through  here  eastwardly  and 
by  river  if  it  can  be  done,  you  are  pr<)ba])ly  informed.  One  field  from  which  ship- 
ments will  be  made  so  soon  as  transportation  facilities  are  provided  is  about  20  by  17 
miles.  Regarding  the  quality  of  the  <'oal,  I  can  say  that  it  is  decidedly  superior  to 
the  average  Iowa  coal  with  which  I  am  acciuainted.  I  have  seen  some,  probably  tho 
best,  Illinois  coal,  and  conside!  our  coal  superior  to  it.  It  hjis  been  coked  and  tested 
for  smelting  purposes  and  can  be  i)rofitably  coked  and  used  in  smelting. 

One  class  of  trade  which  has  not  yet  been  developed  to  any  extent,  owing  in  a 
great  degree  to  the  poor  transportation  facilities,  high  rates  of  freight,  etc.,  is  in  the 
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bnildinjiC-material  liue.  Even  with  present  disadvantages  some  briek,  8teiM.lime. 
Btiicco,  etc.,  has  been  and  is  being  snipped  to  Omaba  and  otber  ]>oint8.  With  gost 
and  cheap  tranHportatiou  facilities  an  immense  trade  in  those  articles  will  naturaOj 
spring  up.  Tliis  owing  to  the  fact,  which  has  been  clearly  demonstrated  on  a  num- 
}>er  of  occasionsy  that  we  have  as  good  and  better  building  stone  than  Omaha,  Sioax 
City,  and  other  N(>braska  and  Iowa  points  send  from  l,OiK)  to  2,500  miles  to  obtain. 
The  fire  brick  manufactured  here  is  used  in  tlie  locomotives  on  the  Fremont,  Elkhorn 
and  MisHouri  Valley  Railroad,  the  Deadwoodand  liapid  City  smelters  and  chlorina- 
tion  works,  and  at  other  works  requiring  a  superior  article.  The  demand  for  them 
has  always,  so  far,  exceeded  the  supply.  We  also  have  as  fine  brick-building  clays  as 
are  found  anywhere  in  the  Unitwl  States.  Our  deposits  of  gypsum,  limestone,  et^'., 
are  of  the  best  quality  and  found  in  inexhanstible  quantity. 

Wheat  of  the  best  quality  is  shipped  from  here  to  Omaha  and  other  points.  The 
quantity  shipped  is  gradually  increasing,  and  will  continueto  increase,  as  more  land 
will  constantly  be  put  under  cultivation. 

The  Hills  have  been  shipping  gold  and  silver  ores  to  the  smelters  at  Omaha,  Kan- 
sas City,  Aurora,  an<l  other  points.  The  shipments  have  increased  greatly  during 
the  paVt  year,  and  the  extent  to  which  such  shipments  may  be  increased  is  simply  a 
qnention  of  rates  and  trans]K)rtation  facilities. 

Trusting  that  this  reply  may  prove  satisfactory, 
Yours,  respectfully, 

John  Began  Ryan, 

Secrttarif, 

Capt.  CiiAS.  F.  Powell,  U.  S.  A. 


RIVER  SURVEY  NOTES  AND  DATA. 

DKSCKIPTIVE  NOTES  OF  MISSOURI  RIVER  AND  ADJACENT  COUNTRY  FROM  WOLF 
POINT,  MONTANA,  TO  GRINNELI^  LANDING,  NORTH  DAKOTA,  215  MILES.  BY  MB,  F. 
W.    LKillTNEH,    CHIEF  OF  SURVEY  PARTY  OVER  THAT  REACH,   1891. 

The  immediate  valley  of  the  Missouri  River  from  Wolf  Point  to  Culbertson,  Mont, 
iM  from  ;J  to  5  miles  wide.  From  Culbert-son  to  a  few  miles  above  Fort  Bnford  the 
valley  narrows  down  to  about  1  mile  in  width.  From  Fort  Bnford,  to  Grinnells  Land- 
ing, N.  Dak.,  the  valley  re^j^ains  its  form<^r  width  of  about  4  miles. 

Tlirnu^jh  this  valley  the  bed  of  the  river  winds,  rebounding  from  one  bluff  to  the 
other.  There  are  thus  Ibrnied  a  suceession  of  points,  more  or  less  regular,  projecting 
lirBt  from  one  side  and  then  from  another,  and  tittiug  into  each  other  like  cogs. 

With  but  very  few  exceptions  these  points  are  all  heavily  covered  with  a  most 
dense  growtli  ol'  oottonwood  timber  ancl  underbrush,  broken* with  dear  patches,  es- 
pecially ])a(k  t-owards  the  bluffs,  where  the  land  becomes  more  elevated  and  trees 
give  place  to  grass,  sagebrush,  etc. 

'J'he  banks  of  the  river  are  of  a  sandy,  light  character,  and  easily  washed  and  cat 
away  when  struck  by  the  current. 

Tills  cutting  action  of  the  river,  however,  takes  place  seldom  at  any  other  time 
than  when  th«  water  is  unusually  high,  as  iu  the  spring. 

Tliis  cutting  of  the  banks  throws  many  lar^e  trees  into  the  current,  which  soon 
settle,  with  thrir  roots  at  the  bottom,  and  their  tops  pointing  down  stream,  and,  as 
a  rule,  appearing  above  the  surface. 

The  whole  length  of  this  j)art  of  the  river  is  greatly  troubled  with  these  snags. 
Some  of  the  bends  are  so  full  of  them  that  it  is  a  matter  of  some  danger  and  great 
dilliculty  for  a  steamer  to  wend  her  way  through. 

The  banks,  as  a  rule,  are  low,  being  from  10  to  15  feet  high:  but  where  the  river 
api»roaches  the  bluffs  they  gradually  iucrease  in  height  to  as  nigh  as  40,  50,  and  60 
feet. 

Whenever  the  river  strikej^  the  bluffs  a  supply  of  rock  or  loose  bowlders  can  gener- 
ally be  found,  washed  out  by  the  slow  action  of  the  current  on  the  face  of  the  bluff. 

The  bluffs  are  thtanselves  stable  and  suffer  but  little  cutting,  and  that  only  in  the 
highest  Wilier. 

At  low  water  the  river  is  very  full  of,  and  cut  up  by,  low  sand  bars  of  varying 
sizes.  The  presence  of  these  bars  is  the  cause  of  the  poor  channel  at  certain  places 
on  the  river,  for,  the  water  being  carried  off  by  numerous  passages,  no  single  ono  is 
left  of  siitlicient  d/^))th  to  lioat  a  good>sized  steamer. 

The  north  or  left-hand  side  of  the  valley  going  down  has  by  all  odds  the  greater 
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points,  and  about  three-fonrtha  of  the  entire  bottom  lauds.  What  few  settlors  tliere 
are  and  all  the  towns  are  on  this  north  side  of  the  river. 

The  bottoms  arc  of  a  fertile  soil,  and  this  only  needs  sufficient  and  regular  water- 
ings to  enable  it  to  talce  on  the  character  of  an  a^j^icnltural  country.  Tho  conntrj^ 
however,  fares  badly  in  its  la^'k  of  rains  at  the  growing  seasons,  and  relying  entirely 
on  niiture  for  water' supplies,  the  farmers  can  expect  but  one  good  crop  out  of  three 
or  four  sowings. 

A  good  system  of  irrigation  would  undoubtedly  develop  these  lands  into  a  great 
agricultural  region ;  but  at  present  the  few  settlers  are  too  poor  to  att(^mpt  irriga- 
tion with  any  system,  and  are  content  to  raise  a  few  fresh  vegetables  for  their  own 
use,  watering  their  little  gardens  by  hand. 

To  be  convinced  that  this  land  needs  onl^  sufficient  water  to  make  it  fruitful,  we 
have  only  to  look  at  the  results  where  irrigation  has  been  tried.  At  Fort  Buford 
there  is  a  large  post  garden,  which  not  only  amply  supplies  the  post  and  its  depend- 
ents with  vegetables,  but  even  exports  them  to  neighboring  towuH  and  cities.  Tho 
ne-ason  is  too  short  up  here  to  make  much  of  a  success  of  late  garden  truck,  such  as 
tomatoes,  melons,  etc. ;  but  no  garden  ever  raised  better  and  larger  potatoes,  caln 
bages,  etc.,  than  are  here  raised  at  Buford  every  year  with  the  help  of  the  water 
pnmped  from  the  river  by  a  small  hoisting  engine. 

From  Wolf  Point  down  to  the  Rig  Muddy  River,  which  extent  is  all  Indian  reser- 
vation and  about  40  miles  long,  the  bottom  is  very  wide  and  peopled  by  Indians, 
some  of  whom  are  very  successful  with  their  gardens.  One  especially,  a  half-breed, 
raised,  besides  garden  truck,  15  or  20  acre«  of  as  tine  wheat  and  oats  as  one  would 
expect  to  find  in  Manitoba  or  the  Red  River  Valley. 

Further  down  the  river,  between  Williston,  N.  Dak.,  and  Grinnell,  N.  Dak.,  many 
more  white  settlers  are  found,  as  this  is  beyond  the  Indian  and  military  reservation 
lines.  These  settlers  depend  less  on  cattle-raising  than  those  above  and  are  very 
successful  and  prosperons  in  their  farms  and  glad  and  able  to  sell  grain  and  vegeta- 
bles of  the  best  quality'at  reasonable  prices. 

8ome  20  or  30  miles  above  Grinnell  lignite  coal  is  found  in  the  hills  and  cliffs.  In 
numerous  places  it  is  smoldering,  as  is  evidenced  from  the  heavy  smoke  hanging 
over  the  hills  when  the  air  is  calm. 

Along  the  bottom  from  Wolf  Point  to  Big  Muddy  several  very  tine  wells  and 
springs  are  fostered  and  used  by  the  Indians.  Below  Williston  the  settlers  l»ack 
from  the  river  obtain  their  water  from  wells. 

The  whole  country  from  Wolf  Point  to  Grinnell  is  a  very  fine  grazing  one  and  oc- 
cupie<l  by  vast  herds  of  cattle  and  sheep,  whose  owners  are  only  too  glad  to  discour- 
age all  attempts  at  the  breaking  np  and  settling  of  the  country. 

The  settlers  along  the  river,  especially  those  below  Williston,  feel  the  need  or 
would  appreciate  the  advantages  of  a  steamer  to  ply  back  and  forth  and  carry  their 
increasing  products  to  market  and  their  su])plieM  back  home. 

Tlie  farmers  below  Williston  have  to  haul  their  products  from  15  to  30  miles  to  the 
towns  alon^  the  Great  Northern  Railroad,  while  a  navigable  river  and  steamerswould 
greatly  facilitate  the  transportation  of  products  to  Williston  and  encourage  their 
production. 

DESCRIPTIVE  NOTES  OF  MISSOURI  RIVER  AND  ADJACENT  COUNTRY  FROM  GRINNELL- 
LANDINO  TO  CANNON  BALL,  NORTH  DAKOTA,  254  MILES,  BY  MR.  G.  W.  WOOD,  CHIEF 
OK  SURVEY  PARTY  OVER  THAT  REACH,  1891. 

The  Missouri  River  from  Grinnell  Landing  to  Cannon  Ball  flows  between  bank 
that  afe  of  a  soft,  sandy  nature,  which  yield  readily  and  rapidly  to  the  strong  cur 
rents  of  the  river  when  brought  against  them  during  a  high  stage  of  water. 

As  a  result  of  this  caving  of  banks,  large  trees  with  wide-spreading  roots  and 
liranches  are  swept  into  the  current,  and  after  a  short  journey  are  brought  to  a  stand- 
still by  dragging  on  the  bottom  or  by  meeting  some  other  obstacle.  This  obstruc- 
tion quickly  gathers  other  drift  and  soon  an  accumulation  is  formed  suflicienttotuni 
the  stoong  current  from  its  former  course  and  in  such  a  direction  as  to  strike  an  op- 
posite bank  and  thus  repeat  the  operation  above  mentioned.  Bars  are  formed  about 
these  snags,  separating  tlie  volume  of  water;  the  banks  are  eroded,  and  before  many 
seasons  the  river  is  widened  to  such  an  extent  that  the  water,  spreading  out  over  this 
area,  necessarily  becomes  shallow  and  sluggish  and  lyiable  to  hold  in  suspenuiou 
sediment  brougnt  down  from  above.  New  bars  are  formed,  and  thus  the  operation 
continues  until  the  river  is  full  of  bars  and  the  water  is  divided  into  so  many  streams 
that  none  have  sufficient  depth  for  good  navigation. 

As  the  river  wanders  along  down  the  valley  it  occasionally  runs  up  against  the 
high  bluff's  which  inclose  it  on  either  side,  and  after  following  it  for  a  short  distance 
rebounds  again  to  tho  opposite  bluff. 

These  bluifs  are  generally  composed  of  a  hard  clay,  with  an  occasional  ledge  of 
sandstone,  and  in  many  places  gravel  and  bowlders,  so  that  caving  takes  place  very 
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slowly.  Yet  it  docs  wash  away  ami  at  tiines  lurfjo  Alices  of  the  bluff  8li«le  towards 
the  river,  but  for  all  practicable  puii>oHc's  tlie  eroision  is  so  slow  that  such  hankH  may 
be  considtTtMl  as  pcriiian«Mit. 

At  luany  places  the  blufVs  show  evidence  of  having  be«»n  at  some  remote  period  the 
hanks  of  the  river,  although  now  far  from  it. 

The  ohl  river  bed  has  been  tilled  level  with  the  surrounding  bottom  land  ami  is 
now  covered  with  a  heavy  growth  of  tinil>er. 

At  olher  places  the  river  after  forming  a  bend,  has  gra<lually  worked  itself  aerofls 
the  iM>int,  cutting  off  the  bend  ami  leaving  unite  a  body  of  water,  aft-erwards  known 
as  a  lake  (such  as  Mandan  Lake  and  Paint-ea  Woods  Lake). 

It  is  not  ini])robal>]e  that  this  restless  stream  has  in  time  past  covered  the  greater 
portion  of  the  entire  valh\y. 

Between  (irinnell  Landing  and  lUsniarck  there  are  about  twenty-five  wide  places 
in  the  river,  full  of  burs,  making  navigation  ratlier  difHcult,  especially  at  a  lowsta^^A 
of  water.  At  other  places  the  river  is  com]»aratively  free  from  obstructions  of  all 
kindH,  with  a  very  goo<l  channel. 

Between  ItiHuiarck  and  the  mouth  of  Cannon  Ball  River  there  are  only  two  plaws 
where  the  river  is  so  full  of  bars  as  to  make  navigation  at  a  low  sta^e  of  water  diffi- 
cult, althou«rh  the  river  is  very  crooked  and  hiis  uumenms  large  and  abrupt  bemls; 
one,  especially,  opi)osite  Stewartsdale  ]»ost-oflice,  where  it  is  about  one-naif  mile 
a<'roHH  the  Iwnd  ami  G  miles  around.  There  are,  however,  quite  a  good  many  snag* 
obstructing  the  channel,  which  otherwise  would  be  very  good,  although  narrow. 

The  im]>rovement  of  these  reaches  would  not  be  a  ditlicultor  an  expensive  matter. 

Wing  dams  built  from  the  shores  above  and  plact'd  at  the  proper  angle  to  the  cur- 
rent wouhl  dt^llect  and  concentrate  the  water  at  the  desired  point  and  scour  out  a 
suitable  channel.  Most  of  the  bars  are  low  and  Hat  and  of  a  sandy  and  silty  natnris 
eusilv  washed  awav. 

Piling  and  brush  in  abundance  can  be  obtained  in  close  i^roximity  to  most  of  these 
reaches  and  stone  suitable  for  ballast  in  the  vicinity  of  neaVly  all. 

The  valley  through  which  this  river  Hows  is  an  exceedingly  fertile  one,  and  were 
it  not  for  the  long  ilry  spells,  which  sometimes  continue  for  one  or  more  seasuns, 
very  large  crops  would  always  be  assured. 

Wheat,  ]>otatoe8,  and  barley  are  the  principal  crops  and  most  garden  vegetables  do 
well,  but  the  season  seems  to  bt?  tot)  s1i<irt  for  com,  although  a  variety  knowuas 
**  scpiaw  corn,''  a  short,  stumpy  growth  with  small  ears,  grows  proUlically. 

In  several  places  large  tra^^ts  of  this  fertile  laud  are  so  situated  that  they  are  capa- 
ble of  being  irrigated  by  water  from  the  creeks  flowing  into  the  Missouri. 

As  a  grazing  country  it  has  no  superior.  The  short,  ntitritious  buffalo  grass,  goml 
at  all  Hcas<>ns  of  the  year  and  most  always  obtainable,  e\cei>ting  in  case  of  a  very 
heavy  snowfall,  is  a  most  excrellent  food  for  stock  of  all  kinds,  while  the  dt^nse 
growth  of  timber  and  underbrush  along  the  bottoms  furnishes  a  good  protection  from 
the  cutting  winds  and  cold  of  winter. 

Many  of  the  settlers  w1h>  left  that  <'ountry  within  the  last  few  years — because  of  rh*» 
failur(»  (d' their  croj)s,  due  to  «lry  seasons — and  went  toother  States,  have  n?tunu'd 
after  learning  that  no  <'ountry  is  exempt  from  crop  failures  at  times,  either  from 
drought  or  from  other  causes  equally  as  disastrous,  ami  that  this  section  possessiiJ 
many  advantag<'s  not  found  elsewhere. 

They  have  also  learned  not  to  <le]ien<l  on  cro])s  alone,  but  to  devote  a  good  portion 
of  their  time  and  ca]>ital  to  stock-raising,  which  is  sure  to  bring  them  goo«i  returus 
if  ]»ropcrly  managed. 

Fuel  inabundanee  is  to  be  had  for  the  hauling,  either  wood  from  the  heavy  growth 
a]»»ng  the  river  or  lignite  coal,  which  frequently  cro]>s  out  along  the  bluffs  and  river 
banks  in  such  i)rofusion  as  to  ••aus*'  visitors  to  wonder  why  nothing  m(»re  than  local 
attention  is  ])aid  to  HM<"h  stones  t>f  what  sernis  to  be  a  nu>st  excellent  fuel. 

It  is  <'hiiuied  l>y  soon*,  who  ]»rofess  to  have  experimented  with  it  as  a  steam  pro- 
ducer, that  it  is  of  no  use,  but  it  seems  reasonable  to  suppose  that  any  substauc* 
which  burns  as  freely  and  is  such  a  succ<'SS  for  heating  purjjoses  as  this  coal  must, 
with  pro]>er  aj^pliances,  be  a  good  fuel  for  engines  of  all  <lescriptions. 

DKSrUiniVK  XOPKS  OK  MISSOUHI  HIVKU  AM)  AD.TACFNT  CoUXTUY  FROM  CAXXOS 
HAI.L,  NOKIII  DAKOTA,  TO  CAMI'llKI.L,  SOrTlI  DAKOTA,  BY  Mlt  F.  M.  TOWAK,  CHIKF 
OF   SUHVKY   PARTY   OVKR  THAT   REACH,    1892. 

The  valley  of  the  Missouri  River  from  the  mouth  of  the  Cannon  liall  River,  North 
Dakota,  to  ('am])bell  Post-Olliee,  S.  Dak.,  a  distan<.'e  by  river  of  62  miles,  is  from  1 
to  2  miles  wide  l)etween  the  blutls. 

The  river,  with  a  width  of  from  SOO  to  1,2(H)  feet,  winds  back  aud  forth,  striking 
the  blutls  on  either  side  at  points  from  2  to  5  miles  apart. 
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g  this  part  of  the  river  are  a  Dumber  of  small  rivers  or  creeks  emptying  into 
RSimrl,  each  having  a  valley  of  its  own  from  one-half  to  1  mile  wide,  the  hot- 
f  w  hich  are  very  fertile. 

water  in  these  creeks  is  not  of  sufficient  volume  for  purposes  of  irrigation, 
nnon  Bull  River  being  the  only  river  in  this  locality  which  discharges  any 
t^rable  volume  of  water  into  the  Missouri  at  low  water. 

bottom  lands  of  this  portion  of  the  Missouri  River  are  not  very  much  culti- 
al  though  on  the  bottoms  at  the  foot  of  the  blutt's  and  between  them  and  the 
ire  extensive  strips  of  meadow  lands,  on  which  great  quantities  of  wild  hay 
t  annually. 

west  side  of  the  river  over  the  whole  distance  above  described  is  Indian  res- 
>n,  and  small  tields  are  cultivated  by  the  Indians  at  frequent  intervals, 
valley  over  this  portion  of  the  river  may  be  described  under  two  heads  that 
tiuctly  diff«»rent.  From  Cannon  Ball  River  to  F'ort  Yates  under  one  head,  and 
'ort  Yates  to  Campbell  under  the  other.  The  former  stretch  seems  to  be  com- 
of  more  unstable  material,  the  soil  being  of  a  silty  character,  cutting  so 
that  the  channel  of  the  river  is  constantly  chan<xing  from  one  side  to  the 
For  instance,  when  Fort  Y'ates  was  built  in  1876  the  channel  of  the  river  ran 
the  foot  of  the  blnfi's  on  which  the  post  is  located;  now  it  is  1^  miles  distant, 
igthe  bluffs  on  the  opposite  side.  On  account  of  this  constant  and  frequent 
g  of  the  river  there  is  very  little  large  timber,  the  foliage  being  too  small, 
ing  of  willows  and  small  cotton  wood.  On  the  latter  stretch  the  bottoms  are 
d,  sometimes  to  the  foot  of  the  bluffs,  with  a  dense  growth  of  Cottonwood, 
ler,  ash,  and  elm. 

ough  the  river  bottom  between  Cannon  Ball  River  and  Campbell  is  not  occu- 
ery  nmch,  the  table-land  on  top  of  the  blutfs  is  settled  quite  thickly;  the  sod 
oV  the  settlers  are  in  view  in  every  direction ;  roads  are  built  along  all  the 
lip  lines,  with  crossroads  almost  every  mile,  and  in  appearance  there  seems 
IS  much  farming  as  in  some  of  the  river  counties  of  Iowa  and  Nebraska, 
lakin^  the  trip  from  the  river  at  Campbell  post-office  to  the  railroad  (40  miles) 
surprised  to  learn  the  extent  of  cultivation  along  the  river  and  back  from  it 
miles.  On  each  side  of  the  road,  almost  continuously,  were  fields  of  wheat, 
ud  corn,  while  on  every  hand  one  could  see  small  bands  of  cattle  and  horses 
casionally  a  flock  of  sheep. 

farmers  are  very  much  encouraged  in  South  Dakota  this  year,  for,  having 
tod  crops  last  year,  with  such  bright  proHpects  for  the  coming  harvest  of  18J>2, 
;el  that  their  farms  are  secure,  for  two  good  crops  in  saccessiou  in  this  region 
}  pay  for  the  farm. 


Distances,  from  river  survey. 
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ISDO       RKPORT   OF    TIIK    <'HrKF    OP   KXfilXEKRS,  U.  S.  .VBMY. 

IhittH  ofive.  vlotifujH  ami  opviiiutfit  on  tht*  .Mhnuitri  /?iiv'r,  above  Sioux  City,  ioica. 

[riuitiiiiii-il  iiutl  fxti-ii«l"il  from  lugi'  'Xl{}2.  rfi»ort  for  1H90:  iin*vifMi0  tubkis  on  pligi*  1349, report  for  1863. 
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OpoDing. 


•                  I  ' 

Ttiwnwiul.  Mont :  IHv.   24     F«'b.24. 

Fort  Ilii.ion.  M..iit Fob.     1  ,  Mar.  2H)  ){^(j'   jj  .  yj^jj-j; 

T..  i;.i    \f  .  t                                                                                   ;  ^Xov.  16     Nov. 26. 

Juilitli.  Mont    • ;>D<?f.   'Si  ;  Mar.lU. 

Wolf  Point.  Ml. lit Nov.  Til  '  Mar.'iUto  Apr.l. 

F«iri  lint.inl.  N.  Uak Uvr.     4     Mar.  2tt     Nov.  16  :  Apr.   4. 

niHiiiairk,  N.  I>uk I  IK'O.     :\     Apr.3--4     Nov.  Ifi  |  Apr.  :ito5. 

Cannon  Ball  KivtT.  N.  Dak i  Nov.  li<  '  Mar.  :Ul  to  Apr.  1 

VUm'.  S.  1  )ak M ar.  2S. 

Chauilii>rlaiii.  S.  Dnk |  Mar.  27  to  28. 

Sl«uxatj.I»»., :  J.n.     *  ■■  il.r.  31  \^;  ^j     ]^}^i„^_ 

I  '  ■  I 


NoTK. — Tlie  Hhi({Ii»  «lati*>*  of  ojM-ninirw  aiv  tlir  tinu-H  Tvhcii  tbt*  iVe  first  moves  ont:  generally  the  i«* 
nnm  tor  hcv«tu1  davH  artri-\Nar(I.  'i'lii^  fxprcKAions  like  ".\pril  3  to  ii'*  iuilii'atf  that  the  'ict.>  dM 
breakH  up  on  the  tirn't  datv  ami  riin»  nioro  or  le.sa  until  the  laat  date,  aftor  vrhich  tho  river  wuuld  h« 
f»peu  for  na\igation. 


LOCATION    OF   HENCII   MARKS,    PRIMARY    LKVELING,    1885-1892,    FORT   BKNTON,  MON- 
TANA, TO   CANNON  BALL,  NORTH    DAKOTA. 

The  iK'iicb  mark  j^tMUTully  useil  and,  iniloB«otliorwiw  noUnl,  is  a  Btone  18  l>y  l^hy  4 
iiiclics  burit'd  tlatwisi^  from  3  to  3t  Icet  below  tlio  surface  of  the  f^ronud,  Huroiouiiti'd 
by  a  5-iii('h  iron  jjcaH  piiM'  4  f«.'ft  b»u^  to  the  top  of  itfl  cap. 

A  holo  one-halt*  incli  in  diameter  at  the  middle  of  the  top  and  dressed  surface  of 
the  Ht4Hi«'  markH  tbo  ](>velpoiut  on  that  surface ;  around  the  hole  the  letters  "  U.  S.  B.  M." 
are  cut  in  thi*  stone. 

The  ca|)  \h  fustrned  to  the  top  of  the  pipe  by  a  bolt  and  nut.  and  bi'ars  the  inscrip- 
tion "MisHonri  Kivcr  Commission '^  around  the  outside  of  the  disk  and  the  letters 
•T.S.  RM."atth<middK 

j  On  ri;;ht  bank,  a1)out  UK)  fe<*t  northwest  of  brick  house  of  C.  L.  Smith  and  l.ft^l 
fei»t  Honib  of  iron  bridji^e  at  Fort  B(^nton.     Plotted  on  rhart  1. 

^  On  left  bank,  in  southeast  corner  of  court-house  yard.  Fort  Beuton.  riotte^lmi 
<"bart  1. 

Benton  (!au^e:  Toj)  of  stone  water  table  on  southeast  comer  of  T.  C.  Power  A 
Bro.'s  brirk  store,  at  Fort  lieuton,  Mtmt. 

f  On  rijjlit  bank,  IJ  miles  l)el()W  Fort.  Benton  Brid^jje,  at  foot  of  blutfs.  andyOOfet't 
bebiw  where  river  first  strikes  the  ri^bt  bank  bliifis.     Plotted  on  ebarr  1. 

tJ  On  left  bank.  If  miles  beb>w  Fort  Benton  Bridge,  1,1*1)0  feet  norih  from  river  ami 
5(H)  feet  south  from  foot  of  blulfs.     Plotted  on  <'hart  1. 

'j  On  the  ritfht  bank,  iMK)  feet  beb»w  mouth  of  Shonkin  Creek,  250  fe«;t  from  river 
and  100  feet  from  wa^on  road.     Plotted  on  chart  1. 

]|  On  Ie,ft  bank.  5(K)  feet  ftom  river  and  550  feet  northeast  from  II.  Brinkmau's  hou**. 
Pb>ttedon  chart  *J. 

f  On  ri^bt  bank.  1 J  miles  below  Evans  Bend,  200  feet  from  river  and  200  feet  ^■^•^t 
of  wajjon  road.     Plotted  on  chart  2. 

^  On  b"ft  bank.  If  miles  below  Kvans  Bend,  700  feet  from  river  and  100  feet  east 
of  house  of  .lobn  Li]>pard.     I'lotted  on  chart  2. 

^  On  rij^bt  bank,  2.0<H)  f«'«t  southeast  from  Henry  0'Hanlon*8  house,  at  fiH)t  of 
bluiVs,  IKM)  feet  from  river.     I'lutted  <»n  chart  2. 

I  On  U'ii't  bank,  op]K»site  B.  M.  ^,  behind  point  of  timber  and  400  feet  from  rivi.T 
bank.     Plotted  on  chart  2. 

V  On  rij^ht  ]>ank,  o))]>osite  bead  of  Brul<^  Bar,  550  feet  from  river  and  1,200  M 
below  ere«'k  at  end  of  l)lut1's.     Plotted  on  chart  3. 

§  On  left  bank,  opposite  BruM  Bar,  at  foot  of  bluffs,  200  feet  from  river  baulf. 
Plotted  on  I'liart  3. 

\  On  rijjbt  bank,  2,000  feet  northeast  from  stone  quarry  below  Senieurs  Keacb.'^^) 
feet  from  river  at  foot  of  blntl's.     Plotted  on  chart  3. 

I  On  left  bank,  about  a  mile  below  Senieurs  Reach  near  foot  of  bluffs,  700  feetftvui 
river  bank.     Plott<.'d  on  chart  3. 

Y  On  ri^lit  bank,  2  miles  ]»elow  Kowes  Bayou,  i  mile  below  lower  end  of  BLi'k 
Bluffs  and  250  feet  from  river.     Plotted  rm  chart  4. 

f  On  left  bank.  oi)i)Osite  B.  M.  ;•  and  r»CH)  feet  from  liver.     Plotted  on  chart  4. 
\'  On  ri^cht  \r.u\k,  \  mile  below  anil  ojjposite  mouth  of  Marias  Kivor,  lOO  feet  fn»m 
river  bank.    PloUvid  oi\  v:\v\x\V  \, 
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$  On  left  boDk,  nearly  i  mile  north  from  month  of  Marias  River,  650  feet  from  bank 
of  the  latter  and  300  feet  ft'om  foot  of  bInlfH.    Plotted  on  chart  4. 

^  On  right  bank,  i  mile  below  foot  of  Archer  Itilaud  and  200  feet  from  river  1)auk. 
Plotted  on  chart  4. 

V  On  left  bank,  f  mile  below  Archers  Island,  1,300  feet  from  river  bank  and  1300 
feet  from  foot  of  blufTs.    Plotted  on  chai-t  5. 

V"  On  rij^ht  bank,  ^  mile  below  Jolin  ChnrehilFs  ranch,  300  feet  from  river  bank 
an<l  opposite  head  of  island.    Plotted  on  chart  5. 

V-  C)n  left  bank,  opposite  B.  M.  -^f^,  750  feet  from  river,  near  foot  of  bluffs.  Plotted 
on  chart  5. 

V  On  right  bank,  |  mile  below  Charles  Lippard's  ranch,  150  feet  from  river  bank. 
Plotted  on  chart  5. 

■*/  On  left  bank,  |  mile  l)elow  Charles  Lippard's  ranch,  at  foot  of  bin  IVs  and  400  foot 
from  river.    Plotted  on  chart  5. 

-^i^  On  right  bank,  about  150  feet  northeast  from  ranch  of  C.  W.  Price,  650  l'e«'t  from 
river  bank.    Plotted  on  chart  5. 

V  Oil  left  bank,  opposite  B.  M.  ^,*,  exact  position  not  deterniinrd  by  eitlier  triau- 
gulation  or  topography. 

-*i*  On  right  bank,  about  i  mile  below  foot  of  Crow  Coulee  Bar,  600  feet  from  river 
bank,  on  right  bank  of  small  rreek.    Plott<Ml  on  chart  6. 

V  On  left  bank,  opposite  Crow  Coulee  Bar,  1,300  feet  northeast  from  river  httiik. 
Plotted  on  chart  6. 

^f  On  right  bank,  about  2f  miles  by  river  below  Crow  Coulee  Bar,  .500  feet  above 
head  of  small  island  and  100  feet  east  from  river  bank.    Plotta^l  on  chart  6. 

■^-^  On  left  bank,  about  2^  miles  below  Crow  Coulee  Bar,  200  feet  ironi  river  bank. 
Plotted  on  chart  6. 

^i'-  On  right  bank,  about  i  mile  above  head  of  Boggs  Island,  275  feet  from  river 
bank.    Plotted  on  cliart  G. 

-y*  On  left  bank,  about  ^  mile  above  head  of  Boggs  Island,  and  100  feet  from  river 
bank.    Plotted  on  chart  6. 

\^  On  right  bank,  f  mile  above  Coal  Banks  Landing,  1,500  feet  from  river  bank, 
500  feet  from  foot  of  bluffs.    Plotted  on  chart  7. 

V  On  left  bank,  |  mile  above  Coal  B.iuks  Landing,  250  feet  from  river  bank  and 
100  feet  east  of  wagon  road.     Plotted  on  chart  7. 

-*i*  On  right  bank,  about  |  mile  below  Puj^sloy  &  Bros,  ranch,  400  feet  from  river 
bank  and  250  feet  from  foot  of  bhiffs.    Plotted  on  chart  7. 

J^  On  left  bank,  opposite?  B.  M.  >,**,  at  foot  of  bluff.     Plott<»d  on  chart  7. 

\^  On  ri^ht  bank,  1  mile  below  mouth  of  Little  Sandy  Creek,  iH^>  tevi  west  from 
river  bank  behind  timber  an<l  500  fret  from  foot  of  blutVs.     Plotti'd  on  chart  8. 

V  On  left  bank,  1  mile  beh»w  Litth'  Sandy  Crrek,  3(H)  feet  from  river  bank  and  :Um) 
feet  from  left  bank  of  small  crcok.     Plotted  on  cluirt  S. 

Si"  On  right  bank,  about  |  mile  l>elow  Haystack  Butte,  75  feet  from  river.  Plotted 
on  chart  9. 

*J^  On  left  bank,  4  mile  below  Haystack  Butte,  20<)  feet  from  river  ]>ank.  Plotted 
on  charts  8  and  9. 

V  On  right  bank,  about  5  mih'  above  Labargo  Rock,  100  feet  from  riNer  b.ink. 
Plotte<l  on  ehart  9. 

V  On  left  bank,  2,000  feet  above  mouth  of  Eagle  Creek,  125  feet  from  river  bank. 
Plotted  on  chart  9. 

V  On  right  bank,  2  miles  above  Kipx>  Rai)ids,  200  feet  from  river  bank.  Plotted 
on  chart  10. 

'/  On  left  bank,  op]»osite  B.  M.  ',^,  150  feet  from  river.     Plcjtted  n\\  chart  10. 
3ji  On  right  bank,  just  above  Kipp  Rapids,  400  feet  from  river  bank.     Plottc<l  on 
chart  10. 

V  On  left  bank,  near  Kipp  IJapitls,  and  750  feet  northwest  of  Eiiv,^le  Iiock.  Plotted 
on  chart  10. 

V  On  right  bank.  1,700  feet  above  Cathedral  Rock,  100  feet  from  river  bank. 
Plotted  on  both  charts  10  and  11. 

V  On  left  bank,  op]K>sire  B.  M.  V>  1^  feet  from  river  bank.  Plotted  on  charts  10 
and  11. 

V^  On  right  bank,  near  and  due  north  from  llole-in-the-Wall,  350  feet  from  river 
bank.    Plotted  on  chart  11. 

^/  On  left  bank,  opi»osite  B.  M.  -7  and  150  feet  from  river  bank.  Plotted  cm  ehart 
11. 

^  Onri^ht  bank,  3  miles  below  Hole-in-t he-Wall,  200  feet  above  mouth  of  small 
creek  and  50  feet  from  river  bank.     Plotted  on  chart  11. 

^  On  left  bjink,  (»ppo^ite  the  last-named  bench,  250  feet  from  river  bank.  Plotted 
oh  charts  11  and  12. 

V-  On  right  bank,  2  miles  above  Pablo  Island,  175  feet  from  river  bank.  Plotted  on 
chart  12.     . 
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^  On  loft  bank,  opposite  last-named  bencli  and  150  feet  from  river  bank.  Plotted 
on  cbnrt  12. 

^  On  right  bank,  at  Pablo  Rapids,  100  feet  from  river  bank.  Plotted  on  ehnrts  13 
and  13. 

'/  On  left  bank.  (>ppo«ite  H.  M.  ^-,  50  feet  from  edge  of  first  bench  of  land.  Ploited 
on  cliMrts  12  and  13. 

-,'•'  ()!i  right  bank,  1  mile  below  Wolf  Island,  500  feet  from  river  bank.  Plotted  on 
chart  13. 

'.,^  On  h*ft  bonk,  opposite  last-named  b<;uch,  250  feet  Irom  river  bank.  Plotted  on 
chart  13. 

^j"^  On  ri^jht  bank.  U  miles  below  mouth  <»f  Arrow  River,  1(X)  feut  from  river  bank. 
Plottetl  on  rhart  14. 

*'^-'  <»n  b'lt  bank,  opposite  the  last-named,  just  abovo  high  per]»endicular  blutf  and 
75  IVM't  from  riv«T. 

\^  On  right  bank,  3/  niih'S  below  th<*  mouth  of  Arrow  River,  850  feet  above  montli 
of  8m;ill  rri'ek  and  175  f(M'l  from  river  ]»ank. 

•'.>  On  h'.ft  b.ink,  opjiosite  the  last-named  bench  and  200  feet  from  river  bank. 
Phitted  on  rhart  14. 

■'i-  On  ri^lit  bank,  .V  mile  above  Drowned  Man  Hapids,  050  feet  from  river  bank, 
on  bench  100  Uvt  from  left  bank  of  small  creek.     Plotted  on  chart  15. 

V  On  left  bank,  oppoaitr  htst-named  and  300  feet  from  river  bank.  Plotted  on 
chart  15. 

V  On  loft  bank,  in  northwest  corner  of  J.  R.  X<irris'8  front  yard,  at  Judith  Land- 
ing.    Plotted  on  chart  15. 

■•/  On  h'ft  bank,  opposite  month  of  Judith  River,  800  feet  from  river  bank.  Plot- 
ted on  chart  15. 

'•^\^  On  riglit  bank,  a  littb^  above  foot  of  Council  Island,  near  foot  of  slope,  2U)fe('t 
from  river  liank.     I'lotted  on  chart  1<>. 

V  On  left  bank,  opposite  Dog  Ishunl,  500  feet  from  river  bank.  Plotted  on  chart 
10. 

■*^  On  right  bank,  opposite  foot  of  Holmes  Council  Island,  100  feet  frt>m  river 
bank.     Plotted  on  chart  U\, 

^^  On  left  bank,  opposite  last-named  bench,  50  feet  from  river.  Plotted  on  chart 
It).' 

^{^  On  right  bank,  opposite  foot  of  Iron  City  Island,  600  feet  from  river  bank. 
Plotted  on  rh.irt  17. 

V'  <>u  left  bank.  4(K)  feet  below  foot  of  Iron  City  Ishmd,  on  high  bank  lUOfn'l 
froinri\er.     Plotted  on  ehiirt  17. 

V  On  right  bank,  {  mile  above  (Jallatin  KapidH,  KH)  feet  from  river  bank.  Pb>lttil 
on  elwirl  17. 

..'  On  left  bank,  t)]>]io>ite last-named  bench,  150  feet  from  river.  Plotted  on  chart 
17.' 

V  On  right  bank,  ^niile  above  Lit  tie  Dog  Creek,  50  feet  from  river  bank.  Plotte«l 
on  charts  17  and  18. 

V  On  left  bank,  about  |  mile  above  month  of  Little  Dog  Creek,  75  feet  from  river 
bank.     Plotted  on  charts  17  nud  IS. 

•",'  On  ri^^lit  bank,  ^  mile  b«'low  loot  of  Dauphin  Rapids,  200  feet  from  river  bank. 
Plotted  on  chart  IS. 

V  On  left,  bank,  opposite  last-named  bench  and  160  feet  from  river  bank.  Plotted 
on  chart  IS. 

V  On  ri;;ht  bank,  2J  miles  above  Lone  Pine  Kajdds,  100  feet  from  river.  Plotted 
on  chart  PJ. 

V  On  left  bank,  opposito  IJ.  M.  V .     Plotted  on  chart  10. 
*i^  (Jn  right  bank,  below  foot  of  Castle  IJlulf  Kapids,  100  feet  from  river.    Plottwl 

on  chart  V,K 

*/  On  h'ft  bank,  at  foot  of  Castle  HI utf  Rapids,  2r>0  feet  from  river.  Plotted  on 
chart  U>. 

V  On  right  bank,  about  3i-  miles  below  Castle  Blulf  Rapids,  on  high  b.ink,  175fett 
from  river  and  50  liiet  above  mouth  of  small  creek.     Plotted  on  chart  20. 

V  On  left.  bank,  opposite  i;.  M.  V,  20<)  feet  from  river.     Plotted  on  chart  20. 

V  On  right  l)ank,  2^  miles  ImjIow  iJirds  Rapids,  KM)  feet  from  river.  Plotted  on 
chart  21. 

V  On  left  bank.  oi)j)osit«'  1».  M,  V,  150  feet  from  river  and  350  feet  from  foot  of  blat&. 
Plotti'd  <»n  chart  21. 

^,^  On  ri«;ht  bank,  f  mile  below  Sturgecm  Island,  350  feet  from  river.  Hotted  tin 
chart.  21. 

V  On  left  bank,  }  mile  below  foot  of  .Sturgeon  Island,  150  feet  from  ri ver.  Plotted 
on  chart  21. 

V  On  riglit  bank,  about  800  feet  above  mouth  of  Snake  Creek,  173  feet  from  river. 
Plotted  on  chart  22. 
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On  left  biiuk,  about  i  mile  above  mouth  of  Suake  Creek,  100  feet  from  river 
.     ri<»ttctl  on  tbart  22. 

On  right  bank,  about  f  mile  above  Cow  Creek,  90  feet  from  river.    Plotted  on 
22. 

On  left  bank,  about  f  mile  above  Cow  Creek,  near  foot  of  bluft's,  150  feet  below 
d'  willows.    Plotted  on  chart  22. 

On  viirht  bank,  J  mile  below  foot  of  Cow  Island.  225  feet  from  river  and  500  feet 
r  where  river  leaves  blutls.     Plotted  on  chart  28. 

On  left  bank,  1  mile  below  foot  of  Cow  Islaiul,  300  feet  from  river.    Plotted  on 
t  23. 

On  rifjlit  bank,  at  Dexter  Chute,  150  feet  from  river.    Plotted  on  chart  23. 
On  left  bank,  at  Dexter  Chute,  200  feet  from  river  bank.     Plotted  on  chart  23. 
On  right  bank,  2  miles  above  head  of  Grand  Island.  200  feet  from  river.    Plotted 
tart  24. 

On  left  bank,  2  miles  above  head  of  Grand  Island,  opposite    B.  M.  *i^.    Plotted 
lart  24. 
On  right  bank,  at  head  of  Grand  Island,  300  feet  from  river.     Plotted  on  chart 

On  left  bank,  at  head  of  Grand  Island,  200  feet  from  river  bank  and  300  feet 

least  from  north  end  of  dam.    Plotted  on  chart  24. 

On  right  bank,  about  1  mile  below  foot  of  Hammond  Island,  on  bench  behind 

)rush.     Plotted  on  chart  25. 

On  left  bank,   about  f  mile  below  foot  of  Hammond  Island,   600  feet  from 

bank.    Plotted  on  chart  25. 

On  right  bank,  opposite  the  upper  end  of  the  lower  of  the  Two  Calf  Islands, 

jet  from  river  bank.    Plotted  on  chart  25. 

On  left  bank,  opposite  V.    Position  not  accurately  detennined. 

On  right  bank,  about  2^  miles  above  Armel  Creek,  opposite  CJrays  Poiut,  150 

jack  from  willows.    Plotted  on  charts  25  and  2(5. 

On  left  biuik,  3jt  miles  above  mouth  »{  Annel  (.-reek,  about  i  mile  above  Grays 

t,  450  feet  from  river  and  near  foot  of  blutfs.     Plott.ed  on  chart  26. 

On  right  bank,  250  feet  west  from  mouth  of  Armel  Creek,  400  feet  southeast 

point  of  blutf.     Plotted  on  chart  26. 

On  left  bank,  ouc-half  mile  above  mouth  of  Armel  Creek,  500  feet  from  river. 

cd  on  chart  26. 

On  right  bank,  1^  miles  below  foot  of  Armel  Island,  600  feet  east  from  upper  end 

Hows  and  175  feet  south  from  edge  of  willows.     Plotted  on  chart  27. 

On  left  bank,  1^  miles  below  foot  of  Armel  Island,  in  bottom  back  of  willows. 

?et  north  from  and  1,600  west  from  where  willows  reach  foot  of  bluff.     Plotted 

lart  27. 

On  right  bank,  about  ^  mile  above  mouth  of  Warm  Spring  Creek,  near  edge  of 

er,  1,150  feet  northwest  from  high  butte.    I*lotted  on  chart  27. 

On  left  bank,  1,000  feet  west  from  mouth  of  Warm  Spring  Creek  and  300  feet 

river  bank.     Plotted  on  chart  27. 

On  right  bank,  about  1^^  miles  below  Broadwater  Landing,  J  mile  above  mouth 

»ck  Creek  and  225  feet  from  river  bank.     Plotted  on  chart  28. 

On  left  bank,  about  a  mile  above  Rocky  Point,   800  feet  from  river  bank. 

«d  on  chart  28. 

On  right  bank,  opposite  small  island  about  3^  miles  below  Rocky  Point.    Plotted 

lart  28. 

On  left  bank,  about  4  miles  below  Rocky  Point,  700  feet  from  river  bank,  behind 

L^r,  and  about  600  feet  southeast  from  high  point  of  ridge.    Plotted  on  charts  28 

On  right  bank,  near  Carroll  Landing,  1,500  feet  from  river,  in  mouth  of  small 

•e.     Plotted  on  chart  29. 

On  left  bank,  near  foot  of  bluff,  behind  timber,  opposite  Carroll  Landing.  Plotted 

lart  29. 

On  right  bank,  about  2  miles  above  head  of  Ryan  Island,  1,050  feet  from  river 

ibout  500  feet  south  from  e<lge  of  willows.     Plotted  on  chart  29. 

On  left  bank,  IJ  miles  above  head  of  Ryan  Island,  275  feet  from  river  bank. 

ted  on  chart  29. 

On  right  bank,  at  foot  of  Ryan  Island,  100  feet  above  creek,  600  feet  from  river 

.     Plotted  (m  chai-t  30. 

On  left  bank,  directly  opposite  B.  M.  ^^.     Plotted  on  chart  30. 

On  right  bank,  3J  miles  below  foot  of  Ryan  Island,  in  middle  of  bend,  and  300 

rom  river.     Plotted  on  chart  30. 

On  left  bank,  directly  opposite  B.  M.  ^^.     Plotted  on  <?hart  30. 

On  right  bank,  opposite  *^,  near  foot  of  bluffs.    Position  not  accurately  de- 

ined. 

On  left  bank,  1  mile  below  Circle  Bar  cattle  ranch,  at  foot  of  bluffs,  and  1,500 

ibove  where  river  strikes  bench.    Plotted  on  chart  31. 
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V  On  right  h.ink,  directly  opposite  Hawley  Island  cut-off^  at  foot  of  bluffs. 
Dotted  on  chart  31. 

^  On  left  bnnk,  at  foot  of  point  of  bluffs,  just  below  Hawley  Island  cntH)ff. 
riot  tod  oil  chart  'M. 

^  On  rijiht  bank,  4  miles  Inflow  lower  end  of  Hawley  Island  cut-off,  in  large  val 
lev.  r^li)  fvi't  frnm  river  bank.     Tlottcd  On  chart  82. 

V  <  >n  Irft  bank,  opposite  V.  >^  feet  from  foot  of  bluffs.     Plott^-d  on  chart  32. 
^•f^  On  ri^iht  bniik,  i  inili^t)  by  river  aliove  li.  M.  V>  1.000  feet  above  whore  river 

strikes  IdiiftH.  at  foot  ol"  bliiHs."    riotted  on  chart  3:^. 

V  <  Mj  left  bank.  dir4'otly  <»]»]>osito  IJ.  M.  'V*  »nd  at  foot  of  bluffs.    Plotted  on  chartSi. 

V  On  rijjht  bank  <>l'  river  :»i  miles  alon^foot  of  bluiVs.  above  B.  M.  ^,  about  4,(K)0 
feet  below  wben*  river  leav«'8  rijj^ht  bluffs.     Plotted  on  eharts  33  and  34. 

V  On  Irft  bank,  directly  opposite  H.  M.  V,  at  foot  of  bluffs,  on  foothill.  Plotted 
on  chart  33. 

-\-  On  rijrht  bank,  3}  mili»s  above  Musselsludl  River,  500  feet  from  river  bank  and 
,')0(.)  U'vi  ImTow  where  river  begins  to  leave  right  Iduffs,  on  top  of  bench.  Plottwlon 
chart  34. 

y/  On  left  bank,  ^  mile  above  II.  M.  ^*  and  800  feet  from  river.  Plotted  on  chart 
34. 

"r  On  ri^ht  bank.  \i  miles  aliove  nnmtb  of  Musselshell  River,  at  foot  of  bench  and 
l.r^K)  fiM't  below  where  river  leaves  right  bin  If.     I'lotted  on  chart  35. 

<^y'  On  left  bank,  H  miles  above  mouth  of  Musselshell  River,  ^^  mile  from  river  bank 
and  l.ri(H)  feet  fmm  t\>ot  of  bluffs.     Plotted  on  chart  35. 

'.-'  (Ml  ri^lit  bank,  even  with  point  of  blutf  on  upper  side  of  Squaw  Creek  Valley 
an<l  1,(HJ0  feet  from  foot  of  bluffs.     Plotted  on  chart  35.  "" 

"y"  On  left  bank,  din'ctly  ai^rosa  the  Missouri  Valley  from  K.  M.  ^^,  about  1,000  frei 
above  where  river  strikes  blu tTs.     Ph)tted  on  chart  ife. 

^,'  On  right  bank,  2  miles  l>elow  Squaw  Creek,  300  feet  from  river.  Plotted  on 
chart  :Ui. 

V  On  left  bank,  opposite  and  about  1,000  feet  below  B.  M.  V  ^^nd  close  to  foot  of 
blutfs.     Plotted  on  chart  'M. 

V  <^n  right  bank,  1^  nnles  jibovo  head  of  Hornet  Island.     Plotted  on  chni't  %. 

'/  On  left  bank.  }  mile  alMive  head  of  Honiet  Island,  near  foot  of  bluffs,  a liont 
1,0<K)  feet  above  where  river  cuts  left  bluffs.     Plotted  on  chart  36. 

V  On  right  bank,  }  mile  below  foot  of  Hoinet  Island,  near  top  of  l>ench.  Plotted 
on  chart  'M. 

V  On  h'tt  bank,  1  mile  below  Honiet  Island,  600  feet  from  river  and  1,000  ft*«t 
above  wlnie  the  riv4'r  strikes  blnlfs.     I'lotted  on  chart  37. 

"i^  On  li^^ht  hank,  oppnsitt*  \^.  M.  %*•  ^'t>  elevation  has  ever  be«*n  obtained  of  this 
P.  M..  n4'itlnT  has  its  positiou  Inen  d(*tei'niini>d. 

'/  On  left  bank,  1  niilfs  above  Klk  Island,  close  to  foot  of  bluffs  and  3,00ti  feft 
beliiw  wliei<*  river  leaves  left  blulf.     Plotted  on  «-hart  37. 

Y'  <  >n  I  inlit  liank.  1,(KM)  t'eel  above  head  of  Klk  Island,  200  feet  from  river.  Plotted 
on  chart  ',\x. 

V  On  Irft  bunk.  op]»osite  hea<l  of  Klk  Island,  exa<'t  position  not  determined. 

','■  On  right  bank,  5  miles  hy  riA  er  abi>ve  J'rovcrs  Point,  about  lylliH'i  feet  above 
where  the  river  strikes  hmrh.     Ph»tt«Ml  on  chart  3S. 

■*■  (hi  h"fi  hank,  1  mile  ahove  \\.  M.  ",'-',  *  nnh*  from  river,  2,700  feet  from  Eas^t 
Pasi",  Jusi  sDMth  of  Trnvers  Point  base  line.     JMotted  on  chart  3iK 

V  <>n  riiiht  bank.  TJ,  miles  by  river  below  Trovers  Point,  1,0("K)  feet  from  river, 
l,r><H)  feci  ahdve  small  <rerk.     Plotted  on  chart  10. 

'/  On  left  hank,  dii'ectly  opposite  \i.  M.  ',',  l,t)()0  feet  above  where  river  cuts  left 
blntVs,  LMm)  i'vri  frnm  river.'  Plotted  on  chart  10. 

■''  On  right  hank,  '/  mile,  above  Pnffalo  Shoal,  600  feet  from  river.  Plotted  •« 
chan  V.l 

V  On  left  bank,  <Urectly  across  from  B.  M.  V»  300  feet  from  river.  Plotted  on 
chart  42.  ' 

■i'  On  righl  bank,  7^  miles  above  Round  Ihitt«,  t>(K)  feet  from  river  and  1  mileal»ov6 
small  cr4'ek.     Plottr^l  on  chart   13. 

'.,'  On  h'ft  hanU,  (lir«rtly  acrtjss  fnun  H.  M.  V  nnd  400  feet  back  from  a  high-cnt 
bemli  on  ii\er.      Ph»tte<|  <in  ihart  13. 

V  On  right  liank,  U  miles  above  Little  Snow  Creek,  200  feet  from  river.  Plotted 
on  cIi.'M't  1 1). 

".;■  On  left  bank,  |.  mile  ahove  V\  1.300  feet  below  where  river  strikes  bench,  l-V^ 
feet  frnm  tc>p  of  ln-nrh.     Plott«'d  on  chart  16. 

V  On  rij,^ht  hank.  2  miles  below  Jlell  (.'reek,  300  feet  from  river  bank  on  l»en<h. 
Plotied  on  chart  17. 

V  On  Ictt  hank,  2k  miles  below  Ifell  Creek.  600  feet  below  head  of  island  and  8iXI 
feet  from  river  ha*  k  of  narrow  strip  of  timber.     Plotted  on  chart  48. 

V  <Mi  ri^ht  bank,  5  miles  by  river  above  Little  Dry  Fork^  1^000  feet  from  river  on 
bench,  back  ot  timWt.    P\olttod  on  chart  50. 


Al>t>ENDlX   A  A — REPORT   OF    CAPTAlN    POWELL.  1895 

■^  On  left  1>ank,  1  uiilo  al>ovo'B.  M.  ^i^^  at  l*<K>t  of  l»lnlVs.  1^  miles  b«»low  where  river 
strikes  bluff,  1,600  feet  from  river.     Plotted  on  irbart  7A}. 

^  On  riffht  bank,  1,600  feet  Iwlow  Littb*  Dry  Fork  and  250  feet  from  river.  Plotted 
on  cbart  50. 

^  On  left  bank,  2f  miles  above  Catamount  Creek,  1,000  feet  from  river.  Plotted 
on  chart  50. 

^  On  right  bank,  4  miles  by  river  below  Catamount  Creek,  just  below  where  river 
strikes  right  binds,  400  feet  from  river  bank.     Plott<Ml  on  chart  52. 

^  On  left  bank.  If  miles  l>elow  B.  M.*-,^  and  400  feet  above  where  river  strikes 
prairie  bottom  on  left  bank.     Plotte«l  on  chart  52. 

^  On  right  bank,  4  miles  along  foot  of  bluffs  l»elow  B.  M.  *,^,  1,000  feet  above  where 
river  cuts  bluffs  and  500  feet  from  river.     Plotted  ou  chai-t  52. 

¥  On  left  bank,  li  mile*  above  B.  M.  ^S  at  foot  of  bluffs  and  1,800  feet  l»elow  where 
river  leaves  bluffs.     Plotted  on  chart  52. 

^1^  On  right  bank,  2  miles  above  Old  Fort  Peck  on  bottom,  500  feet  from  river. 
Plotted  on  chart  54. 

^  On  left  bank,  |  mile  above  Old  Fort  Peek  and  3  miles  above  Dry  Fork,  800 
feet  from  river.     Plotted  on  chart  54. 

^  On  right  bank,  1^  miles  below  Dry  Fork,  500  feet  from  river.  Plotted  on  chart 
54. 

^  On  right  bank^  directly  across  river  from  Oalpin,  on  top  of  bench-  Plotted  on 
chart  55. 

"/  On  left  bank,  at  Galpin  1,000  feet  from  river  bank,  900  feet  back  from  Joe 
Bat<*h's  house.    Plotted  on  chart  55. 

^  On  right  bank;  51  miles  by  river  above  mouth  of  Milk  Uiver  on  to])  of  bench 
500  feet  from  river"  and  just  above  beginning  of  young  cottouwood  and  Avillows. 
Plotted  on  chart  57. 

^1^  On  right  bank,  opposite  and  1  mile  below  mouth  of  Milk  Rivor,  1,650  feet* 
from  river.    Plotted  on  chart  67. 

^^  On  left  bank,  directly  across  river  from  B.  M.  ^^  and  1,800  feet  from  shoi^e. 
Plotted  on  chart  57. 

^■^  On  right  bank,  2^  miles  downstream  from  B.  M.  ^^,  600  feet  from  river,  in  sharp 
bend.    Plotted  on  chart  58. 

•V^  On  left  bank,  1,100  feet  from  river,  2^  miles  south  from  Bridge  No.  325,  Great 
Northern  Railroad.     Plotted  on  charts  58  and  59. 

^,*  On  right  bank,  3  miles  below  Box  Elder  Creek,  900  feet  from  river  bank  and 
1,800  feet  from  where  bench  leaves  the  river.    Plotted  on  chart  59. 

^^  On  left  bank,  opposite  Lennox  station  on  Great  Northern  Railroad,  .500  feet 
from  river  bank,  on  top  of  high  bench.    Plotted  on  chart  60. 

^  On  right  bank,  first  bend  above  Elk  River  where  river  strikes  bluffs,  on  foot- 
hill, 480  feet  from  river.    Plotted  on  chart  60. 

^^  On  left  bank,  2^  miles  below  B.  M.  'W  320  feet  from  river  bank  and  ^  mile 
below  foot  of  timber.    Plotted  on  chart  61. 

y^  On  right  bank,  2  miles  below  mouth  of  Elk  River,  540  feet  from  river  bank  just 
where  the  river  makes  a  sharp  bend  to  left.    Plott^'d  on  chart  62. 

^  On  left  bank,  2  miles  by  river  below  B.  M.  -'j^,  1,100  feet  from  river  bank  at 
sharp  bend.    Plotted  on  chart  62. 

T**  On  right  bank,  1,040  feet  from  river  bank,  ^  mile  below  mouth  of  Sand  Creek, 
and  2  miles  by  river  «,bove  B.  M.  ^.    Plotted  on  chart  62. 

'-^  On  left  bank,  at  first  bend  above  Wolf  l*oint,  900  feet  from  river,  and  about 
500  feet  from  edge  of  timber.    Plotted  on  chart  63. 

^^  On  right  bank,  li  miles  above  Wolf  Pouit,  600  feet  from  river.  Plotted  on 
chart  63. 

V-  On  left  bank,  at  Wolf  Point  660  feet  from  landing,  230  feet  west  of  sawmill  and 
on  line  with  west  side  of  the  road  leading  up  to  the  traders*  store.     Plotted  on  chart  63. 

^  On  left  bank,  2^  miles  east  of  Wolf  Point  railway  st^ation,  6<)5  feet  west  of  rail- 
way bridge,  and  75  feet  north  of  wagon  roiul.     Plotted  on  chart.  64. 

V  On  left  bank,  400  feet  south  and  75  feet  east  of  section  house  at  Macon  station 
Great  Northern  Railroad,  and  50  feet  south  of  wagon  road. 

■^gp  On  left  bank,  about  2f  miles  west  of  Chelsea  station,  300  feet  south  of  railroad, 
75  feet  north  of  wagon  road,  and  175  feet  west  of  where  wagon  road  descends  into 
low  bottom. 

^^^  On  left  bank,  3,100  feet  southeast  from  Chelsea  station,  300  feet  north  of  the 
east  and  west  wagon  road  and  1.100  feet  west  of  north  and  south  wagon  road. 

^^^  On  left  bank,  about  5  niileH  west  of  Poplar  Creek  railroad  station,  790  feet 
south  of  Great  Northern  Railnmd  and  1,350  feet  from  river.     Plotted  on  chart  66. 

^^^  On  left  bank,  2}  miles  west  <>f  the  railway  bridge  across  Poplar  Creek,  300  feet 
8outh  of  track  and  about  650  feet  from  edge  of  timber. 

•L§^  On  left  bank,  750  feet  north  and  150  feet  east  of  Great  Northern  railroad  sta- 
tion at  Poplar  Creek. 
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^P  On  Irft  liiiuk.  :i1)oiit  2^  milvs  cnHt  i>f  Poplar  Crock  Htation  and  400  feet  soath of 
Greiit  Northern  Kailroad  truck.     Tlottt'tl  on  cliurt  GS. 

^^^  On  loft  ]»jink.  about  5J  miles  eaut  of  Tonlar  Creek  railroad  station,  1,000  feet 
from  river  on  lii^h  beucli,  350  feet  weal  of  road  running  up  eoul6e. 

^i''-  On  li'i't  l>ank,  *J  niilcH  eii8t  of  Poplar  Crock  railroad  station  and  240  feet  south 
of  the  wa;;on  ro:nl  rnnn ins;  west  from  lln*  Indian  village  Po-guii-ta-sa-pa,  and  650 
foot  from  f«K»t  of  Idiiti".     Plotted  on  chart  70. 

J'^=  On  lott  bank,  about  Hi  miles  east  of  Po]»laT  Creek  railroad  station,  near  edge 
of  blntf.  1.. '>()()  feet  northeast  inmi  month  of  a  oonl6o,  100  feet  southeast  and  across 
wa^on  roaii  from  small  house.     Plotted  on  chart  71. 

^:;*  On  left  bank,  1  miles  west  of  Calis  railroad  station,  Great  Northern  Railroad 
1  mile  ejist  of  water  tank,  440  feet  from  track.     Plotted  on  chart  71. 

'^"  On  left  bank,  ab<int  a  mile  west  fnmi  Calis  station,  1,1<K)  feet  south  of  Great 
Northern  Kailroad  track.     Plotted  on  chart  71. 

■•■J^  On  left  bank.  2|  mibw  east  from  Calis.  1,H(X)  feet  from  railroad  bridge  No.  232, 
020  feet  south  of  Grojit  Northern  Kailroad  track.     Plotted  on  chart  72. 

U"  On  left  bank.  2^  miles  west  from  Blair  station,  fireat  Northern  Railroad,  about 
li  miles  west  of  railroad  bridge  Nf>.  225  and  240  feet  north  of  track. 

ij'  On  left  bank,  ;{.8<K)  feet  east  of  Blair  htation.  Klo  feet  from  track.  Plotted  on 
chart  73. 

^  i  ^  On  left  bank,  nearly  2  miles  west  of  Culbertson  station.  Great  Northern  Rail- 
roa<l.  210  feet  north  of  track,  o])posite  center  of  curve.     Plotted  on  chart  74. 

'  i^'  On  left  bank,  1}  miles  southeast  of  Culbertson  station.  Great  Northern  Rail- 
road. 3,1  XK>  fert  east  of  Standing  Bullalo's  ranch.  200  feet  north  of  wagon  road. 
Plot  t  I'd  on  chart  75. 

J|."  On  b*ft  bank,  about  3i  miles  soutlieast  from  Staniling  Buffaloes  ranch.  Plotted 
on  chart  7r>. 

'  i"  On  lel't  bank,  at  see<md  <*ut  blnfl"  on  left  bank  of  river  below  Standing  Buflalo's 
ranch.  225  feet  from  river  and  950  feet  east  from  where  blull's  leave  the  river. 

^i"  On  left  bank,  6  miles  by  riv«-r  above  the  cut-otl'  at  Little  Mnddy  C*reok,  1,850 
feet  southtrast  from  mouth  of  large  coulee  and  1!^)  feet  from  foot  of  bluti*.  Plotted  on 
chart.  77. 

-^4'-  On  left  bank,  at  point  of  blutl'  above  mouth  of  Little  Muddy  ('reek,  175  feet 
from  right  bank  of  creek,  2(X)  fec't  north  from  edge  of  bench.     Plotted  on  chart  77. 

^'*  On  left  bank.  3  mih's  west  of  the  (ireat  Northern  Hailw.iv  station  at  AVillows, 
2,0r)0  feet  southf.iht  from  the  railroad  bridge  just  north  of  Little  Muddy  and  100  feet 
south  of  track.     JMi>tled  on  chart  IH. 

'}■  On  lefi  bank.  N>  l«Mt  from  fixit  <d*bJutVand  1,100  feet  north  from  section  Iioujk.' 
at  ANillows  railway  station. 

^i'  On  left  bank.  2||  miles  i-ast  of  railway  station  at  Willows,  100  feet  south  of 
railroad  tra«k  and  oppo>it«*  tlie  curve.     Plotted  on  chart  70. 

^>3  On  Icfi  bank,  2i  mil«-s  wrst  of  Biitbnl  railway  station,  Great  Northern  Kail- 
road.  5."»(>  feet  wrst  from  water  lank,  WM)i4'et  n<irth  from  windmill,  and  125  feet  sontli 
«»f  truk.     PlntttMl  on  chart  7J». 

^.j*  On  left  bank.  5ln  f«M't  west  fvoin  nortliwest  corner  and  in  line  with  north  end 
of  Wiin-house  at  Fort  liutord.     Plotted  on  chart  8<>. 

I'lUt  Bnlbrd  uaii^v.  At  Fort  Ibiford  Landing,  12  feet  from  edge  <if  bank  directly 
opposite  the  (|naitcrnia>t4"r's  biiiblings.  is  a  three-lVnirtliK-inrh  iron  rod.  driven  into 
th<'  ground  lu  inrhfs  below  the  surface,  ])roiectcd  by  an  iron  pipe. 

'  \^'  On  lett  bank,  abont  2^  miles  cast  of  Ibilbnl  railroad  station.  2,0.r»0  feet  south  of 
railroad  tra<k  and  l.SJ.HJ  tet-t  west  of  small,  dry  creek.     Plotted  on  <hart  80. 

',;■  On  hit  bank.  Tii  miles  «*a8t.  ol  Hnford  station,  3,200  feet  southeast  from  rail- 
road Iilidge  \n.   Uu\. 

'v  On  left.  hank.  Jn.st  west  of  railroad  station,  Trenton,  on  the  Great  Northorn 
l%*ailroa«l,  y-in)  t'eet  northeast  frcun  railroa«l  bridge  No.  150,  (J(h)  feet  from  west  end  ol 
silling,  and  40  fjM't  noith  <»f  wagon  road. 

'i"  On  left  bank.  2/  miles  east  of  Trenton  railway  staticm,  225  feet  north  from 
railroad  britli^e  No.  l.Vi.     l*lotte<l  on  chart  X2. 

' ;:  '  Oil  left  bank.  J  mile  (»ast  of  .Jones  Cut,  3(M)  feet  east  of  railway  bridge  No. 
111.  and  7r>  feel  south  of  track. 

';;'  On  left  bank,  3  nnles  west  <>f  Oreat  N«irthern  Railway  station,  Willistun. 
I  mile  northeast  from  railroa<l  bridgi'  No.  y,\6,  on  top  of  low  blutl' and  (lOO  feet  north 
from  railroad  track.     l'lotte<l  on  chart  x3. 

•■:''  On  leit  bank.  550  fc«'t  northeast  from  northwest  corner  of  railroad  station 
at  VVilliston.     Plotted  on  chart  H'A, 

'il-^  Oil  Ic^ft  bank.  3  miles  southeast  from  Will i-ittm,  H5f)  feet  north  from  the  river 
at  montli  of  liiy  <reek  and  1.350  feet  nearly  southeast  of  a  small  house. 

■  ■;  ■  f>n  Iftt  bank,  at  lirst  ])oint  \\her(»  river  strike's  bin  If  on  left  bank  beli»v 
Willi  tun,  liio  leei  from  liver,  and  125  feet  from  foot  of  blntf.     Plotted  on  chart W. 

' -.^ '  On  left  bank.  '.  nub- above  sei-nnd  ]>oint  where  river  strikes  left  bank  blufls 
below  Willistim,  UK>  feel  north  of  wagon  road  at  Ehorst's  ranch.     Plotted  oncha^ti^4• 
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"4*  On  left  bank,  IJ  miles  above  third  point  wliore  river  strikes  left  buuk  bliiils 
below  Williston  and  i  mile  uorthweut  from  bend  of  hv^h  buuk  at  edge  of  timber. 
Plotted  ou  chart  85. 

■L|J»  On  left  bank,  i  mile  above  Harris'd  ranch,  500  feot  from  foot  of  bluffs,  ou  line 
with  north  fence  and  opposite  mouth  of  coulee.     Plotted  ou  cliart  85. 

■*-J^  On  left  bank,  3  mues  below  llams's  ranch,  ■*  mile  from  river,  back  of  timber 
and  J  mile  below  where  timber  begins.    Plotted  on  chart  86. 

■^**  On  left  bank,  at  third  point  where  river  cuts  left  bluffs  above  Nesson  post- 
office.  12^  miles  by  river  above  the  latter  place,  250  feet  from  river,  in  mouth  of 
doable  coulee  just  above  beginning  of  willows.    Plotted  ou  chart  86. 

■4*  On  left  bank,  2  uiilos  above  David  Gamarch's  ranch,  200  feet  from  river,  i  mile 
below  point  of  timber  and  brush.    Plotted  on  chart  87. 

*4^  On  left  bank,  If  miles  below  David  Gamarch's  ranch,  on  second  benck,  upper 
side  of  a  coulee,  lower  end  of  a  strip  of  grass  land  and  |  mile  from  river.  Plotted  on 
chart  87. 

^i^  On  left  bank,  ^  mile  southeast  of  Nesson  post-office,  on  second  bench,  ^  mile 
from  river  and  1  mile  below  where  river  cuts  lett  bluff".     Plotted  on  chart  88. 

^^^  On  left  bank,  3^  miles  below  Nesson  post-offiee,  1,000  feet  southeast  along  foot 
of  bluffs  from  Edward  Richards's  house ;  most  easily  reached  from  point  op])OAito 
Clark  Creek;  from  this  point  a  strip  of  grass  land  runs  to  the  B.  M.  Plotted  on 
chart  88. 

"4*  On  left  bank,  1^  miles  above  Grinnells  Landing,  1,200  feet  southwest  of  Carey 
Bros.'  house,  300  feet  south  of  wagon  road,  2,900  feet  from  river,     l^lott^'d  on  chart  89. 

■^f  *  On  right  bank,  2f  miles  below  Grinnells  Landing,  on  mound  1,750  feet  from 
river  and  nearly  south  from  mouth  of  small  eonl<^e.     Plotted  on  chart  8U. 

^}^  Ou  right  bank,  alxmt  If  miles  below  mouth  of  Beaver  Creek,  l,7r)0  feet  from 
river.     Plotted  on  chart  (H). 

-^  J^  Ou  left  bank,  about  5|  miles  below  mouth  of  Beaver  Creek,  on  bench  700  f^'ct 
from  river.    Plotted  on  chart  90. 

-*-f-'^  On  left  bank,  |  mile  directly  back  from  mouth  of  White  Earth  River,  2^  miles 
below  Ed.  Hall's  ranch,  875  feet  from  wagon  road.     Plotted  on  chart  00. 

■^5'  On  left  bank,  2^  miles  above  ludiau  village  of  Crow  Flies  High,  2(X)  feet  from 
wagon  roa<l.    Plott^'d  on  chart  92. 

•^  On  left  bank,  i  mile  below  mouth  of  Little  Knife  River,  525  feet  from  Missouri 
River.    Plot  ted  on  chart  92. 

•^^  On  left  bank,  about  7^  miles  below  m<mtli  of  Litth^  Knife  River,  IJ  miles  above 
cn»ek  on  right  bank,  and  800  feet  t'nmi  riv«;r.     Plott<^d  on  chart  93. 

^|o  On  li'ft  bank,  2|  miles  above  mouth  of  Indian  Cre<*k,  on  bench  1,950  feet  from 
river,  1,000  f(i;et  southwest  from  larg«*  mound.     Plotted  on  chart  94. 

^^^  On  left  bank,  about  5  miltrs  l/elow  mouth  oi'  Indian  Creek,  7(X)  feet  from  river, 
on  high  Ix^nch  about  75  feet  l)a«'k  from  edge  and  250  feet  sontlieast  from  point  of 
hiirh,  shan)  ridge.     l*lotted  on  chart  95. 

5^^*  On  left  bank,  just  below  Fort  Maneury  Ben<l,  <>pi>oHite  large  coulee  and  high 
butte  on  right  bank,  1,450  Icet  from  river,  I?>ofeet  from  ctirner,  and  on  the  line  with 
fence  at  northeast  end  of  tield.     Plotted  on  chart  96. 

ila  On  left  bank,  at  the  upper  en<l  of  "  The  Slide,"  on  high  point  150  feet  southeast 

from  wagon  road.     Plotted  <m  chart  97. 

^{^  On  left  bank,  1,200  feet  above  north  of  Rising  Water  Creek,  450  fei't  from 
river  and  150  feet  from  log  house.     Plotted  on  chart  97. 

^^^  On  left  bank,  2i  miles  below  mouth  of  Rising  Water  Creek,  opposite  large 
island,  4,500  feet  from  river,  on  high  bench,  550  feet  south  from  where  wagim  road 
Icives  bottom.     Plotted  on  chart  98. 

-i^'J  On  hft  bank,  Ifmiles  aboA'o  mouth  of  Little  Missouri  River,  3,4(K)  feet  from 
Missouri  River,  on  point  of  high  ridge,  4(X)  feet  from  edge  of  timber.  Plotte<l  ou 
chart  99. 

^i^  On  left  bank,  about  1  mile  northwest  of  Sacred  Heart  Mission,  7(K)  feet  north 
of  log  house  and  8(X)  feet  southeast  from  forks  of  wagon  roa<l.     Phitted  (m  chart  99. 

•>■§*  On  left  bank,  about  8  miles  In-low  month  of  Little  Missouri  River,  1*50  feet  from 
river  and  550  feet  north  from  northwest  corner  of  fence.     Plotte<l  <m  chart  UX). 

-L^-  On  left  bank,  about  lOA  miles  by  roa<l  above  Vovt  Berthohl,  on  bench  near 
foot  of  bluffs,  about  l,(KiO  feet  above  where  road  goes  uj)  on  top  of  bluffs,  and  about 
30  feet  from  wagon  road.     Plotted  on  chart  101. 

Agft  On  left  bank,  about  7^  mih's  by  roa«l  above  Fort  Herthrdd.  450  feet  from  river 
on  round  knoll.     Plotted  on  chart  101. 

J-tt^  On  left  bank,  about  6A  miles  by  river  above  Fort  BertlioM,  on  edge  of  bench 
in  bottom  behind  timber,  opposite  anil  |  mile  below  moutii  (»f  Little  Heaver  Creek. 
Plotted  on  chart  101. 

^^^  On  loft  bank,  ot  Fort  Berthobl  Mission,  in  corner  of  lane  300  feet  west  of  mis- 
sion schoolhouse  ou  wag<»n  road.     Plotted  on  chart  102. 

-»-j3  On  left  bank,  on  a  ri<lge  about  i  mile  below  John  Wayle's,  the  last  house  on 
roservatiou,  and  about  100  feet  from  road  towards  river.    Plotted  on  chart  103. 
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^'^^  On  loft  bank,  .ihont  3  niiloei  down  river  from  B.  M.  ^*,  on  a  small  knoll  about 
lijilfway  between  wa^on  n»:Ml  and  old  tWe^jrapli  line.    Plott4*d  on  chart  103. 

^)i^"  On  b'ft  bank,  on  a  rulfn*  overlooking  Old  Fort  Stevenson  and  abont  2  mileA 
abovo  it,  about  150  feet  from  road  wliicli  runs  <ilong  near  e^lgo  of  high  bank.  Plott^'d 
on  chart  10-1. 

'  1^'  On  Iri't  bank,  on  ridj^o  about  1  mile  )>elow  Old  Fort  Stevenson,  nbont  300  feet 
fn)m  road  which  ninn  alon;;  edge  of  bench.     Plotted  on  chart  105. 

''^'  (>n  h'ft  lianlv.  about  2|  miU*M  above  the  town  of  Coal  Har))or,  on  high  bench 
behinil  lowrr  en<l  of  timber.  2.450  feet  above  Snake  Creek.    Plotted  on  chart  1^. 

-IS"  rSiM'inidary,^  Knbinson}  On  left  ]>ank.  about  a  mile  south  of  thi*  town  of  Conl 
Harbor,  on  iii«ch  knoll,  on  ground  set  a])art  for  cemetery  for  above  town.  Plotted 
on  chart  105. 

'y  •  On  h'ft  bank,  about  :H  miles  below  B.  M.  ■'•f^,  on  a  small  knoll,  at  foot  (»f 
]>lufi*s,  and  is  juHt  Ix-low  a  roa<l  that  turns  into  the  woods  after  running  along  on  t<ip 
of  blutV.     I'bitted  on  chart  KMi. 

J^"  On  left  hank,  on  edge  of  bank,  about  15  feet  from  rt)ad  toward  river,  ami  500 
feet  below  \i.  R.  Jones's  house  at  Ilauoock,  N.  Dak.     Plotted  on  chart  10(5. 

^i^  On  left  bank,  4  miles  downstream  fnmi  B.  M.  -^5^,  on  a  knoll  1,500  feet  from 
river,  and  op])osite  middle  of  a  small  stri]>  of  timber.    Plotted  on  chart  107. 

^l'  On  Irft  bank,  on  eilge  of  bench  near  himse  of  P.  O.  (iradiu,  4  miles  beli>w 
B.  M.  '  y,  ilirci'tly  opposite  the  town  of  Stanton,  N.  Dak.     Plotted  on  chart  107. 

^^^  On  li'ft  bank.  5  miles  below  Stanton,  on  high  bank,  just  above  where  river 
strikes  bank  behind  lower  point  of  willows.     Plotted  on  chart  108. 

'  j*  (hi  left  bank,  on  a  tIat-to]>]>ed  knoll,  about  600  feet  back  from  edge  of  willows, 
and  ahout  one-half  mile  upstream  from  J.  C.  Bnrgum*s  lionse.     Plotted  on  chart  lOX. 

■*  p  On  left  hank,  ahout  Oi  miles  above  Washburn,  N.  Dak.,  700  feet  from  river, 
behind  small  fringe  of  trees  on  high  bank.     Plotted  on  chart  109. 

^l''  On  left  bank,  about  200  feet  back  of  road,  350  feet  from  river,  2  miles  abovf 
Washburn.     Plotted  (m  chart  110. 

^p  On  left  bank,  on  knoll  ab(mt  2  mile^  below  Washburn,  200  feet  back  from 
road  and  1,G00  feet  above  Turtle  Creek  Bridge.    Plotted  on  chart- 110. 

■^l^  On  left  bank,  2  niihss  north  of  Falconer  post-olhce,  on  ridge  400  f(H?t  east  of 


'oner  nost-o Alice,  on  a  knoll  back  of 


wagon  road,  in  lin(^  of  telegraph  poles.    Plotted  on  chart  111. 

^S-'  On  left   bank,  about   U  miles  below  Falconer  pos 
woods;  a  road  runs  into  the  woods  m^arly  o]>positeB.M.    Plotted  on  chart  111. 

^§'-  On  left  bank,  one-half  mile  below  Mr.  Adams's  house,  on  edge  of  bank  nearly 
o]ipositf  his  lower  wood  yard.     l*lott<Ml  on  chart  112. 

'5'  On  left  hank,  1  mile  above  Wogansjiort,  N.  Dak.,  75  feet  from  cut  bluff,  ni':ir 
f<iot  of  willow  har,  about  onofourth  mile  above  a  small  house  standing  on  edge  uf 
blntr.     rioitrd  on  chart  UX 

'V*  On  Irlt  bank,  about  2|  miles  below  Wogans])ort,  ^  mile  above  bridge  acnw; 
small  ilry  in-ek,  on  lii;,'h  knoll  east  of  wag<m  road,  750  feet  sontfieast  of  house  of 
Lewis  l.;l^^snn.     Plotted  on  chart  113. 

^)'^  Oil  hit  hank,  almnt  !U  miles  above  mouth  of  Square  Butte  Creek,  on  bi;;li 
jM)int  ill  iVniit  of  butte,  l,U)Ofeet  from  river,  750  feet  east  of  wagon  road.  Plottnl 
on  chart  111. 

';»  On  ri^ht  bank,  at  Kock  Haven,  200  feet  above  mouth  of  coulee,  350  feet  from 
river,  ahuiit  IIHI  rc4't  from  log  house,  on  west  side  of  wire  fence.  Plotted  on  chart 
111. 

'■2*  On  h'ft  hank,  nearly  opj»osite  Rock  Haven,  on  southwest  slope  uf  blntf.  SV* 
feet  snntli->«)iiilirasi  from  house  of  E.  N.  Sperry,  near  Burnt  Creek  Bridge.  Plotttn 
on  chart   111. 

Mantlnn:  At  Mandiin,  N.  Dak.,  <»n  sttmo  foundation  to  March  Bros\  grocerv  ston-. 
under  iriiii  ]>il]ar  on  east  sitle  of  door  on  southeast  comer  of  store.  This  is  the  iix^"' 
easterly  hmhling  of  any  si/e  in  town. 

'S''  On  hit  bank  U  miles  ahovtr  Bismarck  Bridge,  500  feet  northwest  from  rrsi- 
dcnie  n(  \Vni.  O.  Wanl.     I'lotted  on  «'hart  115. 

Railroad  track:  On  right  hank,  top  of  rail  in  front  of  water  tank,  Mandan,  N' 
Dak. 

Hismarrk  Mii«lge:  On  pier  1,  top  of  east  b()lt  on  south  side  of  pier.  This  istnif^'f 
the  hults  that  aiiehor  the  iron  wi»rk  of  the  bridge  to  the  pier.    Plotted  on  chait  lit). 

Bisinan  k  UrewiTy:  A  cross  (x)<Mit  in  foundation  stone  of  south  brick  buiMiii.ci'^ 
bre\>ery  at  its  northwest  4M)rner.  The  letters  IT.  S.  are  cut  in  the  brick  above  cn»* 
Plotted'  nil  chart  1  Ui. 

'o'"  On  hit  hank,  ahout  1  mile  below  Bismarck  Bridge,  850  feet  from  river  on 
bi'iicli  noiili  ot  railro.id  track,  150  f4'et  from  track.     Plotted  on  chart  11(>. 

'f"  On  riirht  h:iiik,  l.."»()n  feet  above  Fort  Abraham  Lincoln,  1,700  feel  south  from 
month  of  llcait  River,  100  feet  from  river.     Ph>tt«fd  on  chart  116. 

■^p  On  rijilit  hank,  ahmit  3i  mih's  by  road  below  Fort  Lincoln,  abont  1,400  fp**^ 
back  fnmi  high  cut  hank  of  river,  7<H)  ieot  from  wagon  road  and  northwest  tttm 
Riverside  Kaucb.    Plotted  on  chail  117. 
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■4^  On  left  bank,  on  top  of  cut  bluff,  ^  mile  below  mouth  of  Apple  Creek,  125  feet 
from  edge  of  bluff,  on  line  of  wire  fence.    Plotted  on  chart  117. 

*>|''^-  On  left  bank,  about  6^  miles  below  mouth  of  Apple  Creek,  ^  mile  north  from 
river  and  50  feet  west  of  house  of  C.  Farrand.    Plotted  on  chart  118. 

^^^  On  left  bank,  in  first  largo  bend  to  north  above  Glcncoe  po.st-offlce,  N.  Dak., 
on  ridge  3,400  from  river,  350  cast  of  forks  of  road.     Plotted  on  chart  118. 

•^-  On  right  bunk,  6^  miles  above  Oleucoe  post-office,  on  knoll  1,5<X)  feet  back 
from  upper  end  of  high  cut  bank  at  river,  and  3,000  feet  nortli  of  Smith  &  Perkins 
sheep  ranch.     Ph)tted  on  chart.  119. 

J-2*  On  left  bank,  1  mile  northwest  of  Glencoe  post-office,  midway  between  two 
wasxoD  road.H.    Plotted  on  chart  119. 

J-f  *  On  right  bank,  4  miles  below  Glencoe  post-office,  800  feet  from  river  and 
south  side  of  the  lower  of  two  small  coule<5s.     Plotted  on  chart  120. 

-Ly^  On  left  bank,  about  2^  miles  above  Old  Fort  Rice,  250  feet  from  river  and  300 
feet  west  of  wagon  road.     Plotted  on  chart  120. 

^^^  On  right  hank,  one-half  mile  below  Old  Fort  Rice,  375  feet  from  river,  600 
feet  north  from  house  of  John  B.  Marsh.    Plotted  on  chart  120. 

-^f^  On  left  bank,  2^  miles  above  the  mouth  of  Cannon  Ball  River,  ^  mile  from 
river.    Plotted  on  chart  121. 


Elevations  and  geographical  positions  of  bench  marks,  primary  leveling ,  1885-1S92,  Fori 

Benton,  Mont,,  to  Cannon  Ball,  North  Dakota,  * 

[The  datum  plane  is  approximately  77.4  feet  below  mean  tide  near  New  York.    Azimuths  and  dis- 
tances are  from  bench  1  to  bench  2  of  same  line.] 
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44.88 
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19 
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V 

84 

25 

00 

•  *  •  • 
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4' 

*  T1»P  poHitions  of  tlie  benirhos  were  determined  from  the  tertiary'  trianjxulation  in  C4»nnection  with 
the  topoj^nphy  of  the  river  survey,  baneil  up<m  a  secondary  trianuubition  l)etwcen  river  bluffH. 

The  elevatio*n.s  of  the  bcndieH  were  determined  by  a  dupllcat<^  line  of  primary  levels,  checked  by 
the  ordinary  levels  of  the  topographic  party. 

The  benches  from  \  to  ^  were  placed  in  1885.  .ind  their  positions  and  elevations  determined  in  1889 
and  1890,  and  ones  from  Y  to  ^  placed  in  September  and  October,  1890,  under  the  direction  of  the 
Missouri  River  (!onimi8sion. 

The  bem'hes  from  V.  "•^"i'  ^V'olf  Point,  Mont.,  to  *§'',  near  Canntmball.  X.  Dak.,  were  phic^Ml  and 
their  poHitions  and  elev.-itions  detemiine«l  in  June  to  November.  1M9I.  and  in  April  and  May.  1892;  the 
elevatioua  of  benches ^^  to  V  determiu»Ml  in  18i>I,  and  the  ctmiputatiou.H  of  poHitious  of  benches  made 
bv  asaistftDt  engineer  F.  M.  Towar  and  Mr.  C.  A.  Swift,  in  1892,  unOer  the  direction  of  Capt  C.  F.  Pow- 
ell, Coupe  of  Kngineen. 
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»d  oen/ftajthical  poiitfjiif  ofhfwh  hufrks,  primarif  hviJiMtj,  1SSJ-1S9'J,  Fort 
Brnion,  SluntanUy  to  t'littnoH  Hallf  Xnrth  Dakofn — Contiuiied. 
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aitd  fftographicat  jtoMtiona  of  bench  morks.primary  levelinffi  1885-189Sf  Fori 
Benton,  Moni.^  to  Cannon  Ball,  Xorth  Dakota — ^Continued. 

m  plaiic  is  approximately  77.4  feet  below  menu  tide  near  New  Turk.    AEimuths  and  dis* 
tances  are  from  bench  1  to  bench  2  of  same  line.] 


^nchmark. 


liiltji*.  Pier  No.  1.. 
iv\\crv 


i  Elevation. 


Feet. 
1, 771. 339 
1,  75.'i.  303 
1.788.118 
1, 874. 570 
1, 874.  t>68 
1. 780. 3:u 
1,730.172 
1.721.8r.7 
1, 758.  288 
l,7G1.9ini 
1,  740. 232 
1.  730.  397 
1,700.379 
1.799.901 
l,7»rr.  124 
1,703.170 
1.  TX\.  504 
1.790,054 
1.730.170 
1,710.  owl 
1.731.. 3.37 
1,718.080 
1,707.210 


Latitude. 


Longitude.      I    Azimuth-    i  Distance. 


47 
47 
47 
40 
40 
40 
40 


09 
00 
03 

.'»0 
53 
52 


35.41 
54.01 
04.51 
23. 27 
59.  WJ 
32. 82 
19.31 


o 

100 
100 
100 
100 
100 
100 
100 


56 
55 
52 
53 
53 
51 
.')3 


51.03 
59.  49 
41..')4 
04.94 
.'>3.  02 
28.  07 
14.08 


46  50  00.77  i  100  49  ."»7.44  ' 


40  48 

40  45 

40  42 

40  42 

40  40 

40  40 

40  :i7 

40  37 

40  VA 

40  31 

40  30 

40  27 


19.  37 
55.03 
1.5.  H2 
12. 15 
42.  iK) 
4i).  90 
2.'..  15 
49.  31 
41.30 
52.  3-J 
00.  9S 
21.55 


KMl 
100 
im) 
100 
100 

\m 

100 
100 
llH) 
100 
KM) 
100 


48 
.V) 
49 
45 

n 

37 
39 
33 
:J5 
32 
35 
34 


31.02 
43.  82 
01.  82 
01.00 
57.  40 
39.  40 
24.  15 
13.05 
34.  92 
2t>.  9-1 
00.  ."2 
54.  01 


*/ 


Fett, 


A  A  2. 

.MEXT  OF  YELLOWSTONE   RIVER,   MONTANA  AND    NORTH   DA- 
KOTA. 

rqject  of  improvement  was  suvspended  in  1887  in  order  that  the 
after  miglit  be  reported  to  Congress,  and  for  reasons  given  in 
ix  X  2  to  the  Annual  Report  of  the  Cliief  of  Engineers,  1887. 
j)ro])riation  for  work  has  been  made  since  1880. 
»rt  of  preliminary  examination,  1891,  naming  a  plan  of  im])rove- 
th(^  river  from  Glendive  to  its  mouth  and  an  estimate  of  its 
(iven  on  i)age8 ^239-2242,  Annual  Report  Chief  of  Engineers, 

erations  were  conducted  fluring  the  year. 

)l)ropriation  asked  for  1894  is  for  procuring  a  plant  for  dredg- 

shiicing  at  tlie  bars  on  the  river  below  GleiMlive,  Mont.,  and 

•'s  oi)eration  thereof,  the  funds  to  be  usi»d  wliem»ver  boating 

iver  may  be  resumed.    It  is  likely  to  be  resumed  within  a  year 

ears. 

Money  statement. 

!♦!,  balance  unexpended $11,766.20 

J<92,  amount  expended  during  fiscal  year 45. 3:^ 

92,  balance  unexpended 11, 720.  87 

92,  untstuT.ding  liabilities .71 

92,  balance  available 11,720.16 

(estimate)  required  for  completion  of  existing  project 10(i,  (¥)().  00 

that  can  be  profitably  expendt'd  in  fiscal  year  ending  June  J^.1894,     30, 000. 00 

xmI  in  compliance  "with  requirements  of  sections  2  of  river  and 

r  acts  of  1S66  and  1867. 


COMMERCIAL  STATISTICS. 


s  no  steamboating  on  the  river.    A  brisk  traffic  formerly  exiflted,  which 
1885,  after  the  Northeni  Paci fic  Railroad  penoti&V^^oiiXAiTL'Bb.    ^fii^'Ji'^  VS\w^- 


1904      RKPORT   OF   THE   ClITKF    OF    ENGINEERS,  U.  S.  ARMY. 

fUve  tlion*  is  no  railroad  in  the  YtUuwstone  Valloy,  niul  no  prospect  of  there  being  any. 


Stato  ot  Its  prcHciit  (>p«'Tatea  lines.  \v  iTnouc  uoaiin^  on  ino  i  eiiowsiuno  iieiow  uieu- 
(iivo  franH])ortation  Ikti'  nioaiiA  a  wa^on  haal  to  and  from  GJcndive  or  to  and  from 
a  point  on  the  (treat  Northern  road  and  ferriage  across  the  Missouri  River.  This  rail- 
road, couiiu^  from  tlio  cast,  strikes  the  Missouri  ou  its  north  side  at  Williston,  N.  Dak., 
about  40  miles  below  the  mouth  of  the  Yellowstone,  and  a^aui  ut  Fort  Baford,  abont 
oitposite  the  mouth.  It  appears  that  there  should,  naturally,  bo  local  boatinp:  between 
(jlendive  and  a  Missouri  River  point  on  the  Great  Northern  roed,  and.  perhaps,  also 
to  some  rivi*r  point  further  downstream,  as  Berthold  or  Bismarck,  where  a  rail  line 
from  the  east  nuiy  t«'rminate. 

Then^  is  a  line  of  settlements  ahmg  the  river  from  its  mouth  up,  and  a  stage  and 
mail  road  fmm  Buford  to  (ilendive. 

The  area  of  land  below  <ilendive  and  between  bluffs  is  abont  200  square  miles,  of 
which  some  two-thirds  is  bottom  and  the  reniaiu<ler  tirst-bench  land.  The  June  river 
rise  rarely  covers  the  bottom,  but  at  ])laces  th(.>y  are  frequently  submerged  during 
s])ring  breakups  by  backwaters  from  ice  gorges. 

Vegetation  (»n  bottom  and  bench  lands  is  ]>rolitie  until  about  the  end  of  June,  when 
the  dry  months  eonimcnt'e.  Without  rain  or  irrigation  fanning  is  out  of  the  question. 
The  hot  sun  of  July  and  August,  while  damaging  vegetation,  cures  the  luxuriant  graM, 
nuiking  nut  rit  ions  food  forst^nrk.  Ci  razing  is,  therefore,  the  present  principal  indnstry, 
one  ]iro(lu(-t  of  which,  W(n)],  can  advantageously  be  carried  by  boat.  Lignite  coal 
crops  out  in  about  1  and  5  foot  veins  in  the  river  banks,  and  pieces  of  coal  as  large 
as  barrels  and  hogslieails  have  been  seen  on  the  bars  or  along  the  shores.  ThecMkl 
is  appanmtly  as  good  as  that  mined  in  eastern  Montana  or  Dakota. 

A  A  3. 

[rriiitcil  ill  Housu  Ex.  Doc.  No.  114,  Fifty-noroiid  Cimgresa,  first  MMion.] 

TRELIMINARY  EXAMINATION  OF  MISSOURI  RIVER,  MONTANA,  BETWEEN 
GREAT  FALLS  AND  CASON  NEXT  BELOW  STUBBS  FERRY. 

Engineer  Office,  United  States  Army, 

aSY.  Louiftj  Mo.,  March  19,  t'fdL 

General:  I  liavo  tlie  honor  to  n»]»ort  from  an  exainhmtion  made  by 
mr  that  the  Missouri  IMver  between  (ireat  Tails  and  canon  next  below 
Stnbbs  Ferry  is  worthy  of  improvement. 

'J'he  water  named  is  readily  susceptible  of  improvement  for  a  profit- 
abh*  li^^ht  (Iratt  navi^^ation.  The  country  tributary  to  it  is  now  pnv 
dmtive  in  a  small  measun*  (and  will  be,  it  is  judg:ed,  extensively 
]>ro<lii<'tivt*)  of  articles  of  a  heavy  trarti<*,  which  generally  seek  water 
trai»sjK)rtation.  It  is  timbenMl  and  mineral,  or  in  part  grazing  and  a*:- 
ri(rnltnral.  Us<'fiil  stone  and  coal  are  also  reported.  A  market  for  tlie 
]»rodu4'ts  iiidicat4'd  exists  at  (Ireat  Falls,  a  place  whose  shipping  ami 
manufacturing  interests,  especially  ore  smelting  and  lumber  ono^s 
are  rapidlv  growing.  This  citv,  barelv  7  vears  old,  alreadv  ranks  in 
pojuilation  as  the  third  one  in  .Montana.  It  has  an  excellent  site  for  a 
large  town,  is  the  natural  center  of  an  extensive  country,  has  g«Hxl 
railroad  facililies,  and  a  water  power,  furnished  by  the  adjacent  falls "rf 
the  Missouri  Kiver,  not  exceUed  in  the  Tnited  States. 

Detailed  comnn*rcial  statistics  and  a  history  of  navigation  on  the 
Missouri  Kiver  above  (ireat  Falls  ;u'e  giv«'n  in  an  extract  of  a  report 
herewith  of  Li«'ut.  J.  ( ■.  Sanlbrd,  (/orps  of  Kngiueers,  concerning  tbe 
obstruction  of  navigation  by  the  buildingof  aproiK)sed  dam  and  bridge 
acioss  the  Missouri  at  the  cafion  next  below  Stubbs  Ferrj'.  Attention 
is  also  invited  to  the  appended  statement  of  a  eommittee  of  tbe  Great 
Falls  r»oard  of  Trade. 

tStubbs  Ferry  is  about  12  miles  northeast  of  Helena;  the  canon  is 
3  or  4  miles  downstream.  Tlie  new  settlements  of  Cascade  and  St.  Clair 
are  about  70  mWt^  IlwiWiv^y^^wsV.  Caveat  Falls  is  50  miles  below  themu 
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Gallatin,  near  the  junction  of  the  three  fork.s  which  form  the  Missouri, 
is  78J  miles  above  Stubbs  Ferry  and  40  miles  above  Townsend,  a  ])oint 
meutioned  in  Lieut.  Sanford's  report.  Sun  Kiver  em[)tie8  iut^)  the  Mis- 
souri just  above  Grejit  Falls. 

In  1880,  under  orders  of  the  Engineer  Department,  Capt.  Edward 
Maguire,  Corps  of  Engineers,  made  a  survey  of  the  Missouri  Kiver 
from  Stubbs  Ferry  to  Sun  River.  Following  the  survey  some  work  of 
improvement,  consisting  of  stone  dams  and  rock  i^emoval,  was  executed 
In  that  yenr.  In  1890  the  Missouri  Kiver  Commission  made  a  detailed 
Rurvey  of  the  river  from  Gallatin  to  Fort  Benton,  below  Great  Falls, 
and  at  a  very  low  stage  of  river  and  one  considerably  lower  than  ob- 
tained during  the  first  survey. 

There  is  no  need,  therefore,  of  a  new  survey.  A  plan  of  improvement 
Dan  be  prepared  from  the  maps  and  other  data  of  the  two  surveys. 
The  maps  of  the  Commission  survey  are,  I  am  lately  informe<l,  un- 
avoidably delayed,  and  for  assistance  in  the  mapping  of  the  part  from 
the  canon  to  Great  Falls,  in  order  to  seizure  pix>mpt  use  of  the  maps 
useful  in  preparing  the  i)lan,  I  estimate  that  §750  are  needed. 
Very  respec'tfully,  your  obedient  servant, 

CiiAS.  F.  Powell, 
Captain^  Corps  of  Emjineera. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 

(Through  Col.  O.  M.  Poe,  Coi*ps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[First  iudorHcment.] 

U.  S.  Engineer  Office, 

Detroitj  Mich.j  March  27^  1891. 

Respectfully  forwarded  to  the  office  of  the  Chief  of  Engineers. 
It  is  w^ith  great  reluctance  that  I  concur  in  the  opinion  of  t\\e^  h)cal 
engineer  that  the  Missouri  River  between  Great  Falls  and  canon  next 
below  Stubbs  Fel'ry  is  worthy  of  improvement  by  the  General  Govern- 
ment; but  the  commercial  developments  of  the  locality  have  been  so 
rapid  as  to  seem  to  justify  the  prompt  mapping  of  the  surveys  already 
made. 

I  therefore  recommend  that  the  proposition  of  Capt.  Powell  be  ap- 
proved; if  not  for  the  full  amount  named  by  him,  at  least  for  a  portion 
of  it 

O.  M.  Poe, 
Colon^lj  Corps  of  Engineers^  ete.j 

Division  Engineerj  Northwest  Division, 


REPORT  OF  LIEUTENANT  J.  C.  SANFORD,  CORPS  OF    KNGINEERS. 

St.  Louia,  Mo.,  September  ICj  1S90. 
Sir:  •  *  •  Tlio  first  eflbrt  towjird  navigntiiij^  \\\v,  nppor  river  l)y  Hteamboat.i 
Bvaa  made  in  1879  by  the  Montana  Navigation 'Company,  comimsod  of  live  of  the  kad- 
lig  business  men  and  nhippers  of  Heh'na.  At  that  time  Hdena  wrh  the  pi-inci]ml 
ind  only  imxiortant  di8tribatin«if  ]>oint  in  Montana.  N<*aily  all  the  Montana  snpplieH 
^ame  np  by  steamboat  to  Benton,  and  thence  were  hauled  by  wagon  to  Helena,  140 
isiles.  The  object  of  the  company  was  to  reduce  this  wagon  lianl,  Kulmtituting  water 
aTansportation  for  about  three-fourths  of  the  diHtanee.  The  company  expended  (so 
:ino  of  its  memberH  infonncd  me)  about  $10,(X)0  <m  the  improvement  of  the  river  j  but. 
before  a  steamboat  was  procured,  the  idea  was  abandoned* 

Ewa  92 X20 
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In  1883  a  small  st<'ni  wlu-el  plcasun"  Ijnat,  33  feet  long,  was  plaopd  in  the  rivorby 
Gdvernor  Croshy  ami  ntherH  lor  Innithif;  purposes.  She  was  unable  to  stem  the  cur- 
rent, and  was  ni^ver  usimI  after  her  trial  trij».  .Sinre  then  »he  has  completely  broken 
up.  In  1SS7  two  steamboats  were  juit  in  the  river.  Oui-^  was  a  steru-whcel,  steel 
hull  phasure  bont,  the  Jiom\  owned  by  Judj^e  Hil;^er,  of  Helena,  and  intended  to 
earry  parties  tlirou^rh  the  majkjnitieent  eafion  kno>\ni  at*  White  Ko<-k  Cahon  or  G;Jte 
of  tlie  Mountains,  just  beh)w  his  ranch.  She  was  built  at  Dnlnmue,  Iowa,  ami  is 
about  .'»<)  feet  lon«;  by  10  feet  beam,  and  draw.s  15  inehes  light.  She  h»}%  eonsiderable 
I)ow«'r  1  her  guaranteed  h]M'ed  is  VJ  miles  an  hour  in  still  water),  and  has  passwl  up 
through  all  the  rapids  between  Stubbs  Ferry  and  the  hong  Pool  without  eordclling, 
ami  w  iih  <-oiu])arati\  e  easi*.  Siuee  she  wa«  put  on  she  has-been  running  every  t^ea^nn 
on  short  tri]>s,  an<lhas,  1  umlerstand,  ]»rov«'d  «inite  ])rotitabl«\  The  (»ther  boat  is  the 
I'n'ii  of  (ireat  Falls.  Her  hull  was  built  on  the  .lefie.r.>on  Kiver.  and  floated  down  to 
Town-Ht-nd.  on  the  Mi-^souri.  N>lu're  her  maehinery  was  i)nt  in;  thenee  she  jmieeeileil 
to  tin-.ii  Falls,  she  is  Ss  f(i»i-t  long  by  L'O  iwt  beam,  draft  2.5  fo«t  light,  3.5  fett 
loatled.  and  her  engine  is  of  LMJ  luirse  power.  She  is  intended  for  freight  and  pas- 
Hen;;er  ser\  ire.  usually  towiuy:  her  freight  «in  a  barge  80  by  40  feet.  On  aceount  of 
iusullii'ient  funds,  she  was  not  properly  built  and  her  power  is  too  snuill.  iirevi?nt- 
iug  her  iVoni  gidng  ahove  the  Loiij;  Fool.  No  steam  boat  is  have  been  ]>Iaeed  in  the 
up])er  ri\er  sim*e  IKS7.  though  ('apt.  Taylor  of  Great  Falls  expects  to  liave  uext 
Hunnuer  a  .Mi-foot  na]ditha  lauueh  >\ithan  engine  of  11^5  horse  iu>w  er  anil  a  sihmmI  ofiri 
miles  per  hour,  to  ply  on  the  Long  Fool  and  ]»erha]>s  abovo;  and  two  other  uaphthu 
launehes  will,  it  is  sai<l,  b*'  ])ut  in  the  riv«'r  next  sunmier  by  Great  Falls  jiarties. 

For  tin'  pa^t  thre*'  yeai-s  tlie  I'trn  has  been  running,  somewhat  irregularly,  on  the 
Long  I'ool.  Last  year  >he  earried  4,.">00  eonls  of  wood,  158,0UO  )ionnds  of  wool.  250 
t«uis  bali'd  hay.  and  5  tons  vegetabb-s;  as  well  as  about  500  passengers. 

During  last  season  2,<MM).tHM)  fd-et  <>f  sawed  luni1>er  was  floated  to  Groat  Falls,  in 
small  rat'ts.  from  sawmills  on  the  canon  section  of  tlie  river.  This  season,  up  to 
August  IS,  3.."><H),(HH)  feet  sawi-d  lumber  and  logs  have  been  floated  down  to  (ireat 
Falls;  also  70,000  linear  feet  piling,  11*.(M)0  railroad  ties,  and  •L.50tl  telegraidi  p<iles. 

1'^rom  a  )M>rsfU)al  inspei-titni  of  ahout  one-half  of  thu  eailon  seetioii,  and  man  Judjre 
llilger's  exjjerii'nee  with  his  yacht.  1  beli«'ve  that  small  fn'ight  sti-aniers  could  Ite 
built  capable  of  navigating  the  rapids.  They  must  combine  light  draft  with  great 
power,  and  must  admit  of  being  easily  haiulled. 

•  •  •  "  ff  •  * 

1»KMAM>S   OF  rOMMEHl'i:. 

Within  the  last  thrt'c  yoai"s  the  thiixiug  city  of  (Jri*at  Falls  has  spnmg  up  at  the 
fiioi  iifthr  Lnii;;  Fool.  It  contains  witli  sul»urbs,  bet  ween  o.OOOand  r),500inhalutnnt!s 
the  population  having  doulded  in  tlie  last  year;  and  it  bids  fair  to  continue  increuv 
ing  at  ahout  tin-  same  rate  for  some  time  to  (^onie.  The  tremendous  water  jxiwcr 
alVordi'd  by  tin*  series  <»f  Missouri  K*iver  Falls  (total  fall,  517  feet),  at  the  head  «>f 
which  it  is  situattrd,  is  the  <;hicf  cause  of  its  past  and  ex])ectcd  growth.  It  !•*  the 
center  <d'  a  larg«'  ranrhini:  and  wool-growing  district  (2,50(\00(>  ])onnds  of  wool  were 


IL'  and  L*0  miles  farther,  n'spt-ctively. 

The  toxvn  is  now  tlie  trrmiuus  of  four  railroads.  A  flouring  mill  and  a  large  silver 
snndter.  A\  hi  I'll  cost  .*:;.(  M)0.(  KM),  are  now  in  o])eration.  An  inuuenso  eojjper  MuelftT. 
to  cost  .f(;.(HK).(H)0,  is  biing  built  at  Hlack  Kagle  Falls,  and  a  dam,  to  cost  ,f50(M.KX».  is 


usiMi  III  .>ioniaiia  on  uiri-asi  sioe  oi    iiie   maiii    iun:i 

other  )ini;it>  on  the  wr^t  sid«-  at  great  expense.     A  can-fnl  examination  made  thin 

yd'ar,  olnio>t  of  tin*  tiihntari»s  «»f  tlie  Missnuri,  has  ]>roved  both  the  existence  t»f  nm- 


would  give  em]do\nirnt  to  1,',«KK)  hands. 

I'rnui  what  I  saw  iil"  Montana  it  appears  to  mo  pnd)ablo  that  nearly  all  the  miuos 
of  the  State  that   lii-  mi  the  i-ast  side  of  Rockies,  an<l  many  of  those  on  the  west 
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de,  will  eventually  send  ilirir  ores  to  be  smelted  at  Great  Falls.  Of  the  five  silver 
..nelters  that  J  saw  on  tin-  « ast  slope,  only  the  one  at  Great  Falls  was  in  operation. 
The$0,OOo.(H)Oco))persmclt«  r  above  menti<med  is  beingbnilt  by  the  Boston  and  Mouiani 
Copper  Mining  Ctunpany,  of  Butte  (on  the  west  side  of  tho'maiu  divide),  and  »  con- 
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tract  Las  been  made  iritL  the  Montana  Central  Knilroad  for  hauling  1.000  tons  of  oro 
dailv  after  April  1, 1891,  from  Butt^  to  Great  Falls. 

Were  the  Missonri  rcinilarly  navij^ated,  somo  ore  would  probably  be  sLlp])ed  to 
Great  Falls  by  water.  The  Kilver  snii-lter  at  Great  Falls  reeoivoH,  on  au  avL-nij^e,  20 
tons  of  oro  per  day  from  ToHton,  Townwnd,  and  Bi'4lfor<l,  stations  on  the  Norfln'rn 
Pucifio  Railroad,  and  situated  on  the  river.  For  this  transportation  the  miners  i)ay 
local  rates  on  two  railroads,  as  the  Northern  Parilic  does  not  reach  (ireat  I'alls,  niak- 
inf*  the  cost  several  dollars  ])er  ton.  I  am  tt>hl  that  some  of  these  minershavo  threat- 
eiie<ly  tliis  summer,  to  send  their  ore  to  (in-at  Falls  on  barges,  if  the  rates  wrn'  not 
rieduced.  As  an  exiimple  of  freight  rates  in  Montana,  it  is  said  that  Ihetireat  North- 
em  Railway  charges  $3. 20  per  eord  for  hauling  wood  fn»m  Monarili  to  Groat  Falls, 
53  miles;  and  that  the  Montana  (.-entral  <*Iiarg(.-s  UO  eeiits  ])cr  100  poun<lsfor  hauling 
farm  produce  from  Cas<'ade  to  Great  Falls.  29  miles. 

Most  of  the  cultivated  land  along  the  Missouri  above  Great  Falls  is  eontained  in 
two  larjj^e  valleys — that  in  which  the  Long  l*ool  is  situated,  and  the  Townsend  or 
Missonn  Valley  above  Stubbs  Ferry.     'J'he  tirst  has  Cascade  (imijulation  .700)  for  its 

Sriucipal  t^iwn,  and  contains  a  jmpnlation   estimated  at  hotw^MMi  2.  CXM)  and  3,  OOi). 
[ucli  wool  is  grown  in  this  valley.     The  ])0]Mihition  of  thr  scrond  valh\y  is  estimated 
at  between  3,  OOO  and  4, 000.     T«»wns««nd  (i>oj»uhition  500)  is  its  principal  t^»\vn. 

In  ordinary  seasons  agriculture,  everywhere  in  Montana,  leipurcs  irrigation,  and, 
on  account  of  the  impracticabilit}'  of  irrigating  the  high  levels,  is  coiilined  to  the 
river  valleys.  The  comparative  small  area  of  these.  an<l  the  exorbitant  rates  of 
transportation  from  the  East,  keej)  the  i)ncesof  farm  ]>roduce  in  M(»ntana  very  high, 
and*jiistifv  expensive  systems  of  irrigation.  In  both  of  tin'  valleys  mentioned,  con- 
siderable irrigation  has  lieen  d(me,  and  much  more  extensive  systems  are  in  progi-ess. 
I  am  informed  that  2,000,000  bushels  of  grain  were  r:iised  last  y«?ar  in  the  Townsend 
Valley^  and  60,000  in  Crow  Creek  Valley  (a  tributary  valley).  The  soil  is  very  fertile. 
and  with  increased  irrigation,  largely  increased  pnuluction  may  be  lo(>ked  for. 

The  ]M)rtion  of  the  upi)ei:  river  not  contained  in  these  two  valleys  ])asses  either 
throngn  small  valleys  or  canons.  A  population  of  ])erhaps  olX)  is  foun<l  in  these 
valleys,  principally  occupied  in  lumbering  or  stock  raising.  Tliero  are  large  char- 
coal furnaces  in  the  Prickly  Pear  Cancm  (a  side  canon),  about  4  miles  from  the 
Missouri.     These  ship  2,000  i>ushel8  per  day  to  the  silver  snndter  at  (ireat  Falls. 

Judge  Hilger  informed  me  that  there  was  a  copper  mine  2  miles  from  his  place, 
and  ndmerons  veins  of  gold-bearing  quartz  of  rather  low  gradij;  that  there  were 
immense  <luantlties  of  iron  ore  at  Bear  Teeth  Mountain  near  the  river,  ainl  a  bed  of 
slate  of  excellent  quality,  all  these  awaiting  eheai)er  transportation  and  labor  before 
being  developed.  »  »  *  xf  Hnj  whole  river  were,  ever  so  improved,  with  pro]>er 
arrangements  for  the  transfer  of  cargoes  around  the  Falls,  as  to  render  a  reliable 
and  economical  transportation  route  to  the  Mississippi,  not  only  Ibdena  but  the 
whole  of  Montana  would  receive  iinnn^nse  bem^tit.  From  merely  local  navigation, 
however,  the  beneiits  would  be  derived  mainly  by  (ireat  Falls,  to  which  the  wlndo 
upper  river  would  become  a  feeder,  and  by  tin?  smaller  towns  al(»ng  the  river;  while 

the  trade  of  Helena  might  even  be  injured  thereby. 

*  *  »■  rf  '      *  «  • 

Very  respectfully,  your  obedient  servant, 

J.  C.  Saxfoud, 
Fimt  JJeutcnanj  of  Pin  if  in  cer 8, 
Secretary  Misvoitri  Jiicvr  Commisifwn, 
Lieut.  Col.  CiiAS.  R.  Si'tku, 

CorpH  of  J'luffinterfi,  (.'.  S.  A., 

President  Missouri  liivcr  Commission. 


8TATEMBNT  OF  COMMITrEK   OF    KOAKD   OF  TIIADE   OV  OJIF.AT  FALLS,   MONTANA. 

Great  Falls,  Moxt.,  Xnrmihrr  38,  ISfH). 

Dkar  Sir:  We,  the  undersigned,  members  of  a  conunittee  ai)pointedby  the  Itoard 
of  Trade  of  Great  Falls,  Mont.,  beg  leave  to  call  the  attention  of  your  i)e]»arinient 
to  the  fact  that  it  is  the  opinion  of  the  board  that  the  Missouri  Kiver,  \\  ith  the  exce)>- 
tion  of  slight  obstacles  at  two  ditlerent  ])oiuts.  is  navigable  fnun  (ireat  Falls  ttt  the 
mouth  of  the  Gallatin  River.  The  countiy  thmugh  which  it  liows  between  these 
points  is  an  im])ortant  agricultural  and  mineral  distrii-f.,  with  a  large  amount  of 
tiin1>er  tributary  to  it.  The  most  exi>edient  an<l  economical  way  t<»  handle  tin*  prod- 
licta  of  this  region  for  a  distance  of  about  3(X)  miles  is  by  water  transportation. 
Great  Falls  and  intermediat^i  i)oints  atlbrd  a  natural  and  sutlLeient  nutrket  for  these 
products  of  this  thickly  settled  country  along  the  I'pper  Missouri  Kiver  Valhry,  and 
an  many  places  they  have  uo  other  couvonieut  outlet.    For  the  X'^t^t  tliree  scasona 
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two  EiTiian  stcamrrs  liavo  siirrrRsfiilly  ^lied  tliesc  waters  ami  have  demonstrate  that 
rniiiiiiuoiiA  iiavi^.'itioii  (»f  tin?  l^i>per  MisRonri  is  prarticablc,  provide*!  the  removal  of 
oh.ottriK-tioiirt  at  \ivnv  Tooth  For<l  and  l-Ialf  Hroed  Ra])idH  is  eltccted.  Anide  from  this 
and  xhv  conlinin^  of  the  waters  into  one  chanuel  at  nuiiioroud  plaoeis  there  is  very 
liltlr  ti»  !>•-  <ione  in  tlir  way  of  iniprovenicnt'. 

Malarial  for  the  work  is  convenient  alon;;^  this  entire  distance.  The  formation  of 
tin'  river  ln'<l  is  of  nuk  and  ;rravel.  Imini.>veuu*nt8  once  matle  in  this  channel  would 
l>r  «if  a  ]MTiiianent  nature,  and,  nnlike  Ihoso  of  the  Lower  MisHOuri,  would  not  demand 
annua i  n-pairs.  The  river  ln'tween  (ip'at  FalN  and  the  Gallatin  is  ojicn  about  nine 
months  i>f  the  year,  ami  durinj:  this  period  has  an  ample  staj^e  of  water.  AVe  l)elieve 
the  n  ini»val  of  the  ohrstailes  refeire<l  tt\.  then'hy  making  this  part  of  the  river  navi- 
^ahle.  and  whieh  ean  W  done  at  a  small  expen<Uture  of  nnmey,  is  as  important  as  the 
(■(instruetion  of  a  railroad  in  any  part  of  the  United  Static.  The  railn>ad  at  Great 
I'alls  provideH  a  ])orta«re  around  the  series  of  falls  helow  Great  Falls,  so  that  tli« 
Mi>sniiri  can  he  made  a  jiractieal  element  in  transportation  from  its  sources  to  the 
tiiilf  iif  Mexieo.  Great  Falls  is  iin  important  manufacturing  point,  and  its  mills  .inU 
Nnieltii's  \\  ill  di'jiend  Iarg<»ly  upon  this  water  transportaticm  for  ore^,  grain,  wood,  and 
luniher.  From  ollieial  re))ortH  on  tih'  in  your  Department  the  staticments  above  c^u 
be  verified.  ThiH  eominunicatlon  will  bo  8U2»2>lemeuted  with  others  placing  the 
martiT  before  y<)U  in  <letail. 

Kespeet fully  submitted. 

J.  Stkwart  Ton,  Chairman. 
Timothy  E.  Collins. 

EUXKST  CRUXrUKK. 

C'liAft!.  M.  Wkb-ster. 
CiiAS.  Wkunkk. 
Tliii  Skcuktaut  of  War. 


PROJECT  FOR  IMrR(»VEMENTOF  MISSOURI  RIAT^^R,  MOVl^VXA.  BETWEEN 
(JK'KAT  falls  AM)  CAJ^ON  NEXT  BELOW  bTUBBS  FERRY. 

Encuneer  Office,  United  States  Army, 

iSioiix  Cifi/j  Ioira„  January  J23j  1S92, 

CiKNi:!!  M,:  iraviii^x  reported  that  tho  ^lissouri  Eiver  botwoen  Great 
Falls  and  carimi  next  below  StubbvS  Ferry,  Montana,  was  worthy  <»f 
inii»rov<Mn('nt  Tor  li^ht-draft  navigation,  I  have  now  the  honor  to  snb- 
inir  a  plan  tor  improvement  ot*  tiio  water  named  and  an  estimate  of  its 
eost. 

The  information  on  which  the  plan  is  based  is  derived  prinoipallv 
from  th4»  niaj>s  <d'  \\\v  rn;rineer  snrvey  of  the  river  in  1880:  Capt^ 
-M a ;rn ire's  report  in  eonnertion  therewith,  pn})lislied  on  jiage  L'iSOof 
the  Chief  <if  I'ln^in<'ers'  L*ej>ort,  18S3,  to  which  r<»ference  is  invited;  the 
snrvey  made  in  \^W  under  the  Missouri  River  Commission,  and  subse- 
tpMMit  insjieetions  of  th(».  river. 

On  pail  of  the  river,  known  as  the  Lon<r  Pool,  whose  character  isin- 
<lieat«*d  by  tliat  name  and  which  extends  for  ol  miles  upstream  from 
(Ireat  I'alls,  tlie  channel  naturally  is  fairly  good  and  of  depths  suffi- 
ci<'nt  at  low  sta^^es  for  boats  drawing  .'l  feet. 

It  is  <lrsira])l(^  to  extend  this  ;5-foot  channel  4  miles  farther,  or  to  the 
small  towns  <in  ojiposite  sides  of  the  river  called,  one.  Cascade,  iinrt 
the  otlH'r,  St.  Clair.  These  towns  are  about  at  the  foot  of  the  oarum 
|)art  of  the  river;  wagon  roads  from  the  l»ack  country"  intersect  the 
ri\'er  here;  Cas<ad(^  has  stage  ccuincctions  with  a  number  of  i)oint*, 
and  St.  Clair  is  the  outlet  for  the  Chestnut  Valley,  the  largest  agricul- 
tural distri<t  berween  Stubbs  I'Vrry  and  (Ireat  Falls.  On  the  4  milw 
of  river  named  the  slopes  are  sharixT  and  the  depths  some  less  thau 
bi'h»w;  there  are  L'J  islands  on  this  small  part,  whileon  the  much  longer 
distance  to  Credit  l''alls  there  arc  only  :V1,  Two  tlumsand  feet  of  dams 
are  projected  here  lor  concentiating  the  llow  or  lengthening  the  slope, 
at  $7.50  per  foot,  and  \^yA){)  feet  of  bank  ])rote('tion  at  $5  j)oi'  foot. 
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Above  Casicade  and  St.  Clair  to  tho  cafiou  next  below  Stiibbs  Ferry, 
a  length  of  GO  miles,  the  river  is  cliaraeterized  by  cafious,  avIkuc  the 
cbauuel  is  generally  good,  althongh  the  water  is  strong;  by  freciuent 
rapids  where  the  slopes  are  steej)  and  obstnictive  rocks  exist;  and  by 
gravel  slioals  where  the  mountains  are  retired,  the  river  widens  out, 
iiimI  its  water  is  dispersed  through  two  or  more  chutes.  'To  prmide  a 
cbaunel  on  this  reacli  of  15.5  feet  deep  at  low  water,  which  appears  to 
be  the  practicable  limit,  especially  toward  the  ui)per  part,  where  ledge 
rock  at  places  extends  across  the  river,  would  recpiire,  it  is  estimated, 
10,000  feet  of  dams  and  the  removal  of  670  yards  of  bowlders  or  pro- 
jecting rock  at  $12  per  yard.  Other  bowlders  and  rock  can  advanta- 
geously be  nmrked  by  buoys;  ten  8-foot  spar  buoys  with  iron  fastenings 
arc  estimated  therefor  at  80.75  jwr  buoy  in  i)lace.  On  the  Long  Pool 
and  for  a  few  miles  above  there  are  about  20  snags  in  the  way,  whose 
removal  will  probably  cost  810  each.  The  snagging,  buoyage,  and 
dams  will  require  more  or  less  maintenance  after  the  iirst  year. 

SUMMARY   OF  ESTIMATK. 

12,000  feet  of  (lame,  at  $7.50 $00,000.00 

3,500  feet  of  bank  protection,  at  $5 17,  500. 00 

670  ja^dA  of  rock  removal,  at  $12 8,  040. 00 

10  buoys  ill  place,  at  $9.75 07. 50 

20  snags  removed,  at  $10 200. 00 

Total 115,837.50 

Annual  maintenance  of  <lanis,  bunk  protection,  buoy.s,  and  anuy,  removal. .       4,  500. 00 

Some  conditions  obtain  at  the  Missouri  Itiver  above  (jieat  Falls 
favorable  for  the  improvement  and  its  permanence.  Stone  and  brush 
are  abundant  near  by;  the  banks  ar^generally  stable;  the  water  is 
clear;  floods  and  ice-runs  are  not  severe,  and  the  period  of  closing  of 
river  by  ioe  is  shoiter  than  on  the  Missouri  in  the  Dakotas.  Tlie  dis- 
charge of  the  upper  river  is  quite  equable.  Even  with  the  i)rcscnt  dam 
at  the  extreme  head  of  the  tails  the  flood  height  there  is  about  12  feet, 
diminishing  upstream  until  at  Three  Forks,  or  Gallatin,  it  is  only  7  feet. 
The  Long  Pool  is  a  noticeable  stretch  of  good  river,  esi)ecially  consider- 
ing its  proximity  to  the  mountains. 

The  worst  rapid  all  the  way  to  Gallatin,  78  miles  above  Stubbs  Ferry, 
appears  to  be  Lone  Pine,  as  named  by  Lewis  and  Clarke,  or  Half  Breed, 
as  now  called.    This  rapid  is  10  miles  above  Cascade  and  St.  Clair.   Fifty 
xniles  farther  is  Hilgers  Landing,  where  an  18-mile  wagon  road  from 
Helena  comes  in.    This  place  is  the  headquarters  of  the  small  excursion 
ateamer  Rose,  which  during  the  summer  and  fall  makes  tripsdownstream 
through  the  Gate  of  the  Mountains  and  White  Eock  Canon,  and  occa- 
eionaUy  upstream  through  the  Helena  Canon,  except  at  lowest  stages, 
vhen  the  obstructions  are  too  great  for  her  navigation.    Ten  miles 
above  Hilgers  is  the  foot  of  the  canon  next  below  Stubbs  Ferry,  mak- 
ing the  part  of  the  river  under  consideration  for  in)i>rovement  125  miles 
long.    Stubbs  Ferry  is  6  miles  farther.    There  is  a  good  wagon  road  12 
miles  long  from  here  to  Helena,  which  could  readily  be  extended  down- 
stream a  mile  or  two  below  a  bad  shoal  near  the  Feny,  and  fronnvhich 
point  down  the  river  is  as  good  as  from  thereto  Hilgers.    The  scenery 
through  the  canons  and  along  the  whole  river  is  grand,  and  excelled 
only  in  river  scenery  of  our  whole  country,  it  is  believed,  by  that  on 
the  unnavigable  part  of  the  Colorado  liiver.    It  would  seem  with  little 
deei)er  water,  the  removal  of  the  bad  rocks,  and  amelioration  at  the 
worst  rapids,  that  the  river  from  near  Helena  to  a  station  on  the  rail- 
road between  Helena  and  Great  Falls  would  aflbrd  a  grand  iind  most 
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couvenient  tonrist  route.  The  rail  line  soi 
Long  Pool  district  and  then  follows  tlie  rii 
miles,  near  which  it  wholly  leaves  the  rive 

Comniei-cial  statiiitivs  are  given  with  tl 
r7:aniitiation^  Marcli  13,  1891.  Except  ii 
Forry  to  Great  Fails,  the  present  aetual 
Tilt*  boating  tralllc  of  any  extent  is  prot 
orease  can  not  precede  the  navigation  iinpi 
in  bud  condition  above  the  Long  Pool; 
railroad  along  the  river  above  Craig  for 
the  conutry  inimediately  tributary  to  the  r 
waiting  market  existj}  at  the  railroad  and  i 
Falls  at  the  foot  of  the  river  reach. 

lit!spcetfQlly  submitted. 


ISrig.  Gen.  TuoMAS  L,  Caset, 

Chief  of  EHfiineerH,  U.  S.  A. 
(Thi-ough  Col.  O.  M.  Toe,  Corps  of  Bi 
Koithwest  Division.) 


U.  1 

Reapf^ctriilly  forwarded  to  the  oCBce  of 
proved. 

\  Colonel,  0 

Sioiiion  Eh 
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IMPROVEMENT  OF  TENNESSEK  Kl  VEK  ABOVE  CHATTANOOGA,  TENNESSEE, 
AND  BELOW  BEE  TREE  SHOALS,  ALABAMA,  OF  CUMBEKLAND  RIVER, 
TENNESSEE  AND  KENTUCKY,  AND  OF  THEIR  TRIBUTARIES  IN  EA.S  TERN 
TENNESSEE  AND  KENTUCKY. 


REPORT  OF  LIEUTENANT-COLONEL  HKNJiY  M,  ROBERT,  CORPS  OF  ENOr- 
NEERS,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDISO  JUNE/JO, 
189£,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 

1.  Tennessee  River  above  Chattanooga,  !  5.  Cumberland    River,    Tennossee    and 
Tennessee,    and  below   Bee    Tree  Kentucky. 

6.  Caney  Fork  River,  Tennessee. 


Shoals,  Alabama. 

2.  Hiawassee  River,  Tennessee. 

3.  lYench  Broad  River,  Tennessee. 

4.  Clinch  River,  Tennessee. 


7.  South    Fork    of   Cumberland    River, 
Kentucky. 


Engineer  Office,  IT.  S.  Army, 

Xmhrille^  Tetm.,  July  />,  189:2. 

General:  I  liave  the  honor  to  transmit  lierewith  the  annual  reports 
upon  the  river  improvements  in  my  charge  for  the  fiscal  year  ending 
June  30,  1892. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 

Ideut.  Col,  of  EiKjinccrh, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Eiujinecrgj  U,  S.  A. 


B  B  I. 

IMPROVEMENT  OF  TENNESSEE  RIVER. 
(Length,  673  miles.) 

The  exact  point  at  which  the  Tennessee  River  has  its  beginning  is 
still  a  matter  of  some  uncertainty.  The  Riviere  des  Cheraquis,  or 
Cherake,  of  the  early  French  explorers,  and  the  Cherokee  River  as  re- 
ferred to  in  cessions  to  tlie  English  by  the  Indians  in  1707,  has  been 
considered  as  being  formed  by  the  Juiu'tion  of  what  fire  now  calletl  the 
Little  Tennessee  and  Holston  rivers,  near  the  town  of  Lenoirs,  Tcnn. 
Tannassee,  the  cliief  town  of  the  Cherokee  Indians,  was  situated  near 
this  point,  and  the  fact  that  the  river  derives  its  present  name  from 
that  town,  seems  to  add  additional  weight  to  the  arguments  of  the 
geographers  who  liave  placed  the  headwaters  of  the  river  at  this  junc- 
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tioii.  In  soino  of  the  older  geojjjrupliics  the  head  of  this  river  has  been 
l»lii<ed  at  tlie  month  of  the  ( Mineh,  and  the  Ifolston  extended  to  that 
l>oint. 

Tlie  k^^iishdure  of  Tennessee  in  1889,  passeil  an  act  exteiidiug  the 
mime  of  tlie  Tennessee  IJiver  to  tlie  Junction  of  the  uorth  and  sontli 
forks  of  tlie  nolst<m,  at  Kingsport,  in  Sullivan  County,  Teuii. 

Congressional  legislatit)n,  however,  in  several  laws  ax)propriati]ig 
money  for  the  impn»vement  of  the  Upper  Tennessee  between  Knoxville 
and  Cliattjinooga,  has  given  authority  for  extending  the  name  at  least 
t(»  tlie  formereity,  but  as  the  Junction  of  the  Holston  and  French  Broad 
rivers  is  but  4A  miles  above  Knoxville,  this  i>oint  is  now  generally 
taktMi  as  the  origin  of  the  Tennessee  liiver,  and  in  the  river  and  harl>or 
act  of  ISIX)  this  point  appears  to  have  been  definitely  fixed  by  the 
speeitir  languag«'  of  the  act  providing  for  a  survey  of  the  Tennessee 
Kiver  from  Chattanooga  to  the  Junction  of  Holston  and  French  Broad 
rivers. 

As  one  of  the  largest  of  the  forty-three  or  more  tributaries  of  the 
Mississippi  Kiver,  the  Tennessee  has  always  held  an  imi^ortant  place  in 
the  jirojects  for  the  improvement  of  the  navigable  waterways  of  the 
country.  The  ^Inscle  Shoals  Canal  having  been  opened  to  navigation, 
the  T<Minessee  I{iver  is  now  navigible  from  its  wairce  to  it«  mouth,  a 
distance  t»f  iIT.'i  miles,  during  several  months  of  each  year,  and  as  work 
is  coiitiime«l  ui)on  certain  other  less  formidable  obstructions  the  seasi>ii 
of  navigation  will  be  corresj^ondingly  lengthened.  The  radical 
improvement  of  this  river  so  as  to  make  navigation  continuous  through- 
out its  entire  length  for  boats  of  moderate  draft  is  by  no  meams  an 
impossibility. 

1.  AuovE  oiiATTANooaA  (188  milcs). 

This  section  of  the  river  is  navigable  during  medium  and  high  stages, 
which  usnally  jjrevail  through  the  winter  and  spring  months,  and 
occasionally  at  other  seasons  during  the  occurrence  of  so-called  raia 
titles. 

Tlie  navigation  etmsists  of  steamboats  (jarrying  freight  and  passen- 
gers, llatboats  bringing  ])rodu<'ts  from  the  upper  tributaries,  and  rafts 
of  \n';!:<^  and  Inniber,  also  brought  from  the  tributaries,  the  latter  ron- 
stitnting  ilic  inaj(»r  ])art  of  the  romiiKM'ce  of  the  Up])er  Tennessee  River. 

In  ls;;o.(\»l.S.  11.  Long,  I'liited  States Top<»graphicalKngineers, made 
a  eaieful  rxaiiiination  of  the  Holston  and  Tennessee  rivers  between 
Kingspnrt,  Tenii.,  and  tlie  Alabama  Statc»line.  Flisreiiort,  published 
as  r^xrcntive  Document  No.  107.  House  of  Representatives,  Forty-third 
Congress,  second  session,  gives  a  detaih'd  description  of  every  obstnio- 
tion  to  navigation  at  that  time,  and  ]>lans  and  estimates  lor  their 
iin]novement.  In  1S71  an  examination  was  made  between  Knoxville 
and  C'hattaiKKiga  liy  Capt.  L.  Coojjcr  Overman,  Corps  of  Engineers, 
under  the  dire<lion  of  MaJ.  Walter  McKarland,  Cor])s  of  Engineers. 
(See  l{c|)orts  of  Chief  ol  lOngineers,  1871,  jiages  502  to  o07,  and  1872. 
l>a;:('s  l.ss  t#  i!M.)  T1m»  ol>st ructions  to  navigation,  as  described  in  these 
re|>orts,  were  "h»w\vater  obstructions."  ct)nsisting  of  bars,  either  n>ck 
or  gravel,  extending  acjoss  Xhv  river,  with  lengths  varying  from  (iOfeet 
to  L*  mih's,  the  dej»th  of  water  over  th<\se  bars  varying  from  10  to  30 
inches  at  extreme  low  water,  and  the  current  varying  from  2^  to  6  miles 
per  Immii". 

The  bed  and  banks  of  the  river  are  of  such  character  as  to  make 
any  improvements  practically  pennanent,  with  the  exception  of  there- 
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moval  from  time  to  time  of  such  drift  or  snags  as  may  be  brought  down 
by  the  annual  floods. 

In  1S32  the  State  of  Tennessee  undertook  the  improvement  of  cer- 
tain i)oints  above  Chattanooga  by  removal  of  rock  and  construction  of 
wing  dams. 

In  1850  Congress  appropriated  $50,000  for  the  improvement  of  this 
portion  of  the  river,  and  the  money  appropriated  was  expended  under 
the  direction  of  Col.  J.  McClellan,  toi)ographical  engineers,  U.  S.  Army. 
Some  of  the  dams  built  under  this  appropriation  are  still  in  existence, 
though  generally  covered  up  by  the  more  extensive  work  of  recent 
improvements. 

The  present  project  of  improvement  is  based  upon  the  examination 
of  1871,  and  provides  for  the  removing  of  snags  and  drift,  and  for 
deepenmg  the  channel  at  the  worst  obstructions  by  blasting  and 
dredging  or  by  scouring  the  bars  by  the  aid  of  wing  dams  to  an  extent 
that  will  secure  a  channel  three  feet  in  depth  at  average  low  water,  and 
at  an  estimated  cost  of  $340,000:  The  estimate  of  1871  was  increased 
in  1874, 1877, 1884,  and  1891  for  the  reasons  stated  in  the  reports  of 
those  years.  Fifteen  appropriations  have  been  made  by  Congress  for 
this  work,  aggregating  the  sum  of  $271,000,  viz : 

Act  of— 

Marcli  3, 1881 $7,000 

An^ist  2,1882 7,000 

Jiilv5,18^1 3,000 

August  5. 188G 7.500 

August  11, 1888 15.000 

September  19, 1890 ; 30, 000 

Total  appropriated 271, 000 


Act  of— 

July  11, 1870 $a5,000 

June  10, 1872 25,000 

March  3, 1873 25,000 

Jnne23,1874 25,000 

March  3,1875 40,000 

August  14. 187G 15,000 

June  18, 1878 15,000 

March  3, 1879 : 11,500 

Juno  14, 1880 10,000 

The  amount  expended,  inchiding  outstanding  indebtedness  to  June 
30,  1801,  was  $253,891, :i3. 

Tliis  expenditure  has  resulted  in  giving  a  lengthened  season  of  navi- 
gation and  an  improved  channel  at  twenty-nine  of  the  forty -three  ob- 
structions enumerated  by  Col.  Long  in  his  report  of  an  examination 
made  in  1830. 

Operations  have  consisted  generally  of  excavating  rock  and  gravel 
from  the  channel  and  building  stone  dams  where  necessary  to  give  in- 
creased depth  over  reefs  and  shoals.  It  is  reported  that  the  work  done 
at  White  Greek  Shoals  was  rendered  specially  advantageous  by  the 
extension  to  a  length  of  1,585  feet  of  the  longitudinal  dam  built  several 
years  ago,  and  the  construction  of  a  second  spur  dam,  215  feet  long  (a 
spur  dam  130  feet  long  was  built  in  1890),  thus  causing  the  removal  of 
the  sand  bar  to  deep  water,  "and  it  is  believed  that  it  is  not  likely  to 
reform  for  many  years  in  the  navigable  channel.'' 

The  %et  of  September  19, 1890,  provides  for — 

Making  a  careful  and  comprehenHivo  survey  of  said  (Tennessee)  river  from  Chat- 
tanoo;;a  to  the  junction  of  llie  Holston  and  Fren<'h  Broad  Rivers,  with  a  view  of 
ascertaining  to  what  extent  the  navigation  of  the  river  is  capable  of  imprcTvenient 
and  the  cost  of  the  same  and  the  ]>rei)aration  of  suitable  plans  therefor. 

This  survey,  in  local  charge  of  First  Lieut.  John  Biddle,  Cori)s  of  En- 
gineers, was  begun  in  May,  1891,  and  was  carried  to  the  vicinity  of 
Concord,  Tenn.,  about  25  miles,  by  June  30, 1891. 

In  July  of  the  present  fiscal  year  the  work  of  examining  the  channel 
and  reefs  at  Soddy  Shoals  was  continued  and  preparations  made  for 
diilling  and  blasting  the  rocky  ledges  forming  the  dangerous  reefs  of 
the  obstruction,  which  trend  obliquely  across  the  channel,  having  in 


1914   KKPORT  OF  THE  CHIEF  OF  KXGIXKFU!?^,  U.  S.  ARMY. 

view  tlio  obtuiniuj?  i>t\i  (•li;iiiiii»l  alxMit  80  fi»et  wide  at  the  footof  8od(ly 
Is;laiul.  Tli(i  lo\v<»r  dam  was  ralked  and  ropaii-ed  aud  for  a  distance 
of  1,0(H)  linear  feet  was  raised.  Tlu'  upper  dam  at  the  tow-head,  and 
the  spur  dam  on  tlie  reef  were  also  repaired.  For  this  work  76  cubic 
yards  of  stone  were  quarried  an<l  569  cubic  yards  placed  in  dams. 
Also  .S  eubic  yards  (►f  roek  and  32  snags  were  removed  from  the  channel. 

In  Julv  the  Tniteil  States  st^nnner  3f<r»ZV<er;*()H  was  furnished  with  a 
steam  c;ipstan  and  the  liull  reealk«Hl  and  painted. 

Flij^h  water  greatly  interrupted  the  work  during  the  entire  season, 
and  in  November  it  l>eeauu»  necessary  to  susi)eud  active  operations, 

Tlie  instrumental  survey  of  the  Upi>er  Tennessee  River,  in  charge  of 
First  Lieut.  .lohn  Hiddle,  Cori)s  of  Engineers,  was  extended  to  Chatta- 
nooga, Tenn.,  a  total  distance  of  188.1  nn'les  from  the  initial  point  The 
work  of  survey  lias  been  connected  with  the  lowest  water  of  the  seawm 
of  IS'.U,  an  unusually  low  stage.  The  fi(4d  work  of  the  survey  wascom- 
l>leted  on  Oetober  .'31 ,  1891.  The  oflice  work  in  the  preimration  of  maps 
of  th(^  survey  is  well  advanced  whereon  to  base  estimates,  plans,  and  a 
l>r(»iect  for  improvement.  Report  will  be  rendered  as  soim  as  the  work 
above  mentioned  is  comi»lcted. 

At  the  dose  of  November,  as  a  measure  of  ec<momy  and  safetj%  tlie 
licet,  with  otlu*r  (»ngincer  lu'operty, i>ertaining  to  the  Upper  Tennessee, 
lliawassee,  and  French  15road  rivers  was  collected  and  towed  by  the 
Unite*!  Statt»s  steamer  McPhtrson  to  Chattanooga,  and  safely  anchored 
above  the  Hamilton  County  Bridge,  and  placed  in  charge  of  watchmen. 
The  moorings  selected  have  proves!  to  be  good  and  secure  against  drill 
or  wind. 

TluMc  being  no  probability  that  the  steamer  McPherscyii  would  here- 
<piin^d  for  a<*tive  operati(ms  for  several  mouths;  she  was  terajiorarily 
transferred  on  January  26,  181>2,  with  such  appliances  and  outfit  as  was 
dce!ne<l  ne<'essary  tor  jier  elfective  service,  to  Captain  (then  First  Lieu- 
tenniit)  Uec».  W.  (Joethals.  Corps  of  Engineers,  for  use  at  "the  Suck," 
Tennessee  IJiver  below  Chattanooga,  subject  to  return  when  require<l. 
The  MrVh(  rnttu  was  in  charge  (»f  Captain  Goethals  at  the  close  of  the 
present  11  sea  I  year, 

The  amount  ex])ended,  including  outstanding  indebtedness,  during 
tlie  fiscal  y«*ar  ending  »Iune  .SO,  189l\  was  817,821.80,  as  follows: 

(MMH'ial  lini)rovi'mriit $7,077.03 

Survi  V  x'viww  ('hMtt:jiino«r;i  to  JuiKtioii  of  tlio  Ilolfettou  and  Froucli  Broail 

iiv«r> 10,744.77 

Tin*  rstiiiiMtcM  tor  iini>rovin;;  TfiiiirjjsiM;  Uivrr  a Itovo  Chat tanooj^a  amount 

t«» 3iO.(^K).00 

Annul  lit  apiMoiJiiiitrd 271.  (KV.*") 

Aiiininil  «\jh'iii|im1,  iin-linlin.i;:  oulstandiii;;;  iiHlol»t<'(ln«'5!ii» 26i»,3O3.10 

Mnnvjf  Htnivrnvnt, 

.Inly  1.  ISJU.  l»alan<r  nnoxpondiMl clP.TdJ^TO 

.Jini«':»0.  iSill'.  amount  cxiM*iMlr«l  (Inrin;^  lisral  y<'ar 17,(^5.77 

Jnl.v  1,  lsU2.  ])alaiii'r  nn<x|M-n(l<Ml l>L'.i1^ 

July  1.  IML'.  outst.indinH:  li.'il>iUtii;H 14»UW 

July  1,  1S!IL>.  Iml.nicr  availalih-. 1.0J«.!^1 

AiiMiinit  aii|n<i[»riatrd  by  art  api»rov<jd  July  i:J,  1SJ>2 :?">, iKK". i^O 

AniiMini  availald*^  for  llscal  yoar  t?ndin«]f  Jun»^  3'>,  IS')-] i.'6,  (ItW.tH' 

Amount  K'stimatod)  roquin-d  for  completion  of  oxLstinjj  ]»rojort 44. (XW.'"^ 

Amount  that  can  hri)rolitaldycxp(*nd«Ml  in  iLsralyearfiudiu^jiineSO,  ISOi  4 4,  W. iX' 
.Suhmittod  in  (^omplianoo  with  rtMiuireuients  of  soctiouB  2  of  rivor  aud 
harbor  uctH  of  186(i  and  1867. 


I,  r,-~*--  ■'■-  .■         »  -       -     ■  •  --, 
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2.  BELOW  BEE  TREE  SHOALS  (21^  MILES). 

Information  pertaining  to  the  section  of  the  river  below  Bee  Tree 
Shoals  (Riverton,  Ala.)  is  very  limited.  In  18G4-'05  a  reconnaissance 
)f  the  Tennessee  River  fi-om  Padaeah  to  Florence  (225  miles)  was  made 
)y  a  party  of  the  United  States  Coast  Survey,  the  data  thus  obtained 
:o  be  for  the  use  of  the  Mississippi  squiuhon  under  the  command  of 
:Vcting  Rear  Admiral  S.  P.  Lee,  U.  S.  Navy.  The  ''notes"  pertaining 
:o  the  map  of  the  sui-vey  states  that — 

The  stajjfe8  of  water  in  the  Tenucsstie  may  bo  divided  into  low,  ordinary,  and  high 
skater.  A  low  stajje  of  water  prevails  uudor  usual  circumstances  for  three  months 
>f  the  year;  a  medium  or  ordinary  stage  lasts,  generally,  live  months,  and  a  high 
sta^e  four  months. 

Tlie  average  depth  of  the  river  at  a  low  stage  is,  on  all  the  bars,  3^  feet,  excepting 
Duck  River  Shoal  and  Big  Hond  Shoiils,  on  which  (»  inches  less  is  found  at  such  a 
»tage.  This  applies,  however,  only  to  the  river  below  Chickasaw.  The  average 
leptli  at  a  meiliam  stage  may  be  considered  9  feet  on  the  bars.  At  this  stage  only 
the  Green  Bott;om  Bar  is  bare. 

Green  Bottom  Bar,  Duck  Eiver  Shoals,  and  Bijjr  Bend  Shoals,  above 
referred  to,  are  distant  88  miles,  108  miles,  and  190  miles,  respectively, 
from  mouth  of  river.  Chickasaw  Settlement,  225  miles,  is  now  known 
as  Riverton,  Ala.  This  section  of  the  river  has  been  heretofore  covered 
by  the  surveys,  estimates,  and  appropriations  for  the  Tennessee  River 
below  Chattanooga,  and  no  allotments  have  been  specially  made  for  the 
river  below  Bee  Tree  Shoals  from  tlie  allotments  of  1868  and  1809  and 
the  appropriations  from  1870  to  1890,  inclusive,  aggregating  the  sum  of 
83,683,000. 

A  8U1  vey  was  completed  in  December,  1867,  from  Chattanooga  to 
month  of  the  river,  and  an  estimate  of  >J40,000  submitted  for  removal  of 
obstructions  and  construction  of  wing  dams  below  Florence,  "2i)o  miles. 
(Report  of  Chief  of  Engineers,  1870,  page  389.) 

Maj.  Walter  McFarland,  Cori)S  of  Engineers,  speaking  of  the  Lower 
Tennessee,  in  his  report  on  lines  of  water  communication  between  the 
Mississippi  River  and  the  Atlantic  (Report  of  Chief  of  Engineers,  1872, 
page  513),  states  that — 

Descending  the  river  we  find  that  improvements  of  some  kind  or  other — removing 
rock  or  gravel  or  constructing  wing  dams  in  order  to  straighten  or  widen  the  chan- 
nels or  to  give  them  snflScient  depth — will  he  required  at  the  following  points,  viz, 
Bear  Creek  Shoals,  ImUan  Creek,  Big  Bend  Shoals,  Diamou<l  Island,  Wolf  Island, 
Chalk  Bluff,  Beech  Creek  Shoals,  Buffalo  Shoals,  Armstrongs  Towhead,  Bridge  at 
Johnsonville,  Duck  Iliver  Shoals  and  Suck,  Turkey  Island  Shoals,  White  Oak  Island, 
Harrican  Island,  Leatherwood  Shoals,  Sandy  Island,  Panther  Creek  Island,  McCul- 
loughs  Bftr,  Blood  River  Island,  Pentecost  Towheail,  W^idow  KeynohLs  Bar,  Uruhhs 
Towhead,  Little  Chain,  and  Grand  Chain. 

In  1878  and  1879  some  work  was  clone  at  Duck  Eiver  Slioals,  117 
miles  below  Bee  Tree  Shoals.  This  shoal  is  a  gravel  bar  and  is  siibject 
to  considerable  change  from  the  action  of  the  current.  In  1881,  and 
again  in  1890,  a  small  ibree  with  a  snag  boat  was  employed  a  sliort  time 
in  each  year  removing  from  the  channel  a  large  number  of  snags  and 
overhanging  trees.  In  1882  the  ibllowing  localities  below  Rockport, 
about  4  miles  below  mouth  of  Duck  Eiver,  were  report-i^l  as  requiring 
improvement:  Duck  Eiver  Suck,  Johnsonville,  J^eynoldsburg  Island, 
Turkey  Island,  Sandy  Island,  Little  Chain,  and  Big  Chain.  It  is  stated 
in  the*^  Annual  Eeport  of  the  Chief  of  Engineers,  1891,  page  2257, 
that — 

During  the  last  fifteen  years  the  improvemr>nt  of  the  river  below  Bee  Tree  Shoals, 
and  in  fact  below  Florence,  has  not  received  the  attention  its  commerce  and  naviga- 
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tinii  appojiTH  to  1m'  justly  out itl«'d  to,  owiupj  to  the  almost  iiiiporative  noce^^sity  of 
n>nctMi(ratiiipaUt'HortMiiiicl(»xiK*iiiliii;rsill  inoiu'.vs  aj>propriat<.*il  for  the  river  'Mirlow 
<'hattaii(M)^a'''  upon  tliv  removal  of  tli<*  main  o1l^«t^llctioll  to  na vibration,  nntil  ro- 
cM'iitlv  the  impasMahh' harrirr  of  (hi*  MiihcK*  Shoals.  However,  duriug  that  filWn 
years  a  siiiall  aiiioniit  of  work  was  «loiii»,  as  uhove  Htivtod,  l»elow  Rivertoii,ftM>t  of  Bee 
Trei'  Shoals,  Alahaiiin: 

In  1^78  and  iXliK  in  thr  e1iann«>1  at  I>iirk  River  Shoals,  amounting  t<i $7,3(U.96 

In  ixxi  and  ISSJ,  sna^j^^jinjr,  i-tc 3,373.f4 

In  1S1*(>,  snagging,  ote -^ l,3t}5.33. 

Total  lielow  Bee  Tivr  Sh«ials  Ironi  ISTo  to  1891 12,(43.32 

For  th<>  reasons  Htated  antl  from  inifoiinatiitn  r«M>eived  from  various  sources  it  i8h«- 
lii'vcd  tliat  the  eondition  of  the  I^owcr  'IVnnessi'e  demands  an  accurati*  Hurvcy.  The 
Mu'^rlf  Slmals  (-anal,  opi'ued  to  navigation  Xoveniher  10.  18!H),  and  the  work  now  in 
]»n>;;ir>s  at  (.'olhiTt  Shoals  and  life  Tr«»e  Shoals,  make  it  very  important  that  tlio 
I.nwrr  'I't'uui'ssiM*  liiver.  fnun  tlu*  foot  of  I^'e  Ti-ee  Slioals  to  theiuoutli  of  the  river. 
1h>  ptit  in  such  condition  as  to  ]NTmit  thesafc  ]»aHsa<;eataIlRca.son8of  any  biiatsen]ia- 
hlc  of  navigatin;;  llie  Musc]t>  Shoals  Canal  and  the  proposed  Dee  Tree  and  CoUxjrt 
Shoals  Canal,  now  in  eoursc  of  construction.  In  t>rder  to  aeeomplisb  tliia  it  will  be 
necessary  to  have  an  instrumental  survey  made  of  this  seeticm  as  soon  as  possible, 
to  obtain  detailed  maps  of  the  obstructions,  with  a  complete  ]>roiile  of  the  river,  so 
that  estimates  can  be  made  and  project  fi»r  the  radical  im]»rovoment  of  the  river  be- 
low K'iv<>rtoii,  Ala.,  be  submitte<t,  based  upon  the  necessary  and  detinite  data  thM 
can  luilv  be  thus  obtained. 

If  the  Tejiiiessee  below  Bee  Tree  Shoals  is  to  be  radically  improved, 
it  is  very  inTi'Ssary,  as  above su^jjested,  that  an  iustriiinental  survey  be 
iiia<le  as  soon  as  practicable,  for  the  nmson  that  the  surveys,  so  called, 
heretofore  have  been  si ui]>ly  rapid  ret'onn^dissances  or  examinations,  aud 
do  not  furnish  the  data  necessary  whereon  to  base  an  economic,  advan- 
taj^etms,  and  energetic  prosecution  of  any  work  of  improvement  that 
may  be  projected. 

The  river  and  harbor  act  of  SeptiMuber  ID,  1800,  appropriated  for— 

Im]»rovin«i  Tcnness«M»  Uiver  Ixdow  Chattauoo«rn,  Ti-nn.,  includin^^  Ctdbert  Shoals 
and  lie*' Tree  Shoals:  (!ontinuin<^  improvement,  $l7r»,(MH»,  out  of  which  $2i5,'HXJ may 
1m*  UMed  at  Livingston  Point,  at  tlic  nioutli  of  said  river,  in  accordance  with  tlitTee- 
ommendation  of  tln^  en|;ineer  in  charge  of  that  portion  of  the  river. 

The  recoinuiendation  reftM'red  to  in  the  act  above  cited  is  contaiiie<l 
in  House  Kx.  Doc.  No.  171*,  Fifty-lirst  Con^rress,  tirst  s(»ssion,  contain- 
in«r  the  rejM>rt  of  Lieut.  Col.  William  E. Merrill,  C:(U'j)s  ofEn^incers,  con- 
cern in  y;  improvement  of  Livinj;:ston  Point,  Ky.,  which  is  (lescrihed  in 
the  last  Annual  Kep(nl  of  the  ( -hief  of  En<?:lneers,  pa»ie  I'^rMi,  as  Ibl- 
lows: — 

lAvlmjHton  Vnint. — This  is  a  narrow  strip  or  ton^rue  <»f  laml  Ivin;;^  bet^^c^•n  tliP 
watj'rs  of  the  Ohio  and  Tennessee  rivers.  Just  almve  tin*  mouth  of  the  latter  stnMin. 
This  ]M»iiit  and  the  two  small  islands  below  it  form  the  harbor  of  Paducah.  and  l<y 
tln-ir  position  prevent  the  ire-bearin«;  lurient  of  the  Ojii*)  from  entcMUi;  the  luirlior. 
which  is  supplied  with  the  warmer  waters  of  the  Tennessee,  llowinj;  from  a  soutluTii 
latitude  and  riirely  il'e\er  troubled  by  ice. 

The  euirents  of  the  two  streams  are  j)arallel  for  ab(Uit  a  mile  on  either  hiiK'  <»i 
!  jviniTHtiui  Toint.  ami  the  Ohio  Uiver  is  rapidly  encroaching;  upon  this  narrow  l»:ir- 
rier.  The  Tenne.ss«*e  l\i\er<b»es  but  littb-  dania;;e.  Near  the  extreme  end  of  ilie 
)M)iiit  the  <.)iiii»  has  wmsIhmI  tlirough  at  hi;j:h  water. 

A  survey  of  Livin|^.st(»n  Point  was  nuide  in  December,  181H),  and 
based  upon  the*  data  thus  obtained  a  projecrt  for  its  preservation,  with 
an  estimate  of  ><1S0,000,  was  submitted  January  12,  1801,  t^)  the  Cliiei" 
of  En^ine«M's,  which  was  approved  by  the  Secretary  of  War  on  the  lOtli 
of  fJanuary. 

'fhe  ]>lan  of  improvement  a(b»pted  f<M'  pn-st-rvin^  this  point  from  de.^truetion  «'ini- 
sist-s  in  <oM*riii«;  the  wearin*^  hlopi's  with  a  n'vetnu'nt  of  Htono  and  brush  carrifil 
Well  down  the  bank  below  the  wati-r  surlace,  NU2>pb^meuted  by  a  pile  and  btone  ilikt' 
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aloiif^  the  crest  f)f  the  w«,ikeat  portion  of  tht*  line,  where  the  current  of  the  Ohio  has 
aln»acly  cut  tlirough  at  hi^h  stnjjcs  of  the  river,  the  object  of  both  works  beinjj  to 
hold  in  its  present  position  the  land  now  existing  and  to  cause,  if  possible,  a  further 
dep<»sit  of  sediment  on  the  Tennessee  side  of  the  dike,  which  from  the  present  indi- 
cations is  likely  to  occur. 

The  revetment  of  stone  and  brush  is  specially  needed  on  the  Ohio  side  and  will  be 
but  8])ttriugly  required  on  the  Teiniessee  side.  It  will  be  carried  well  below  low 
water,  whei-e  it  will  consist  or  brush  weighted  down  with  stone  in  alternate  layers. 
From  low  water  to  foot  of  dike  broken  stone  will  be  carefully  placed. 

A  contract  was  entered  into  March  30,  1891, .with  Mr.  William  Kirk, 
of  Madison,  Ind.,  for  the  construction  of  a  part  of  the  pile  and  stone 
dike,  inclnding  the  necessary  shore  protection,  the  consideration  of  the 
contract  amounting  to  $14,655. 

Only  a  small  quantity  of  work  was  done  under  this  contract  during 
the  ilscal  year  ending  June  30,  1891,  which  consisted  of  driving  348 
piles,  pljicing  55  waling  pieces  and  G2  iron  rods  in  position,  and  de- 
positing 2,059  cubic  yards  of  stone  and  513^  cords  of  brush  in  the  dike 
and  as  bank  protection.  The  amount  expended  during  the  fiscal  year 
ending  June  30,  1891,  including  outstanding  indebtedness  but  not  in- 
cluding amount  pledged  by  the  existing  contract,  was  $1,327.21. 

Work  was  continued  during  the  present  fiscal  year  under  the  con- 
tract of  Mr.  William  Kirk,  the  contract  being  completed  and  termi- 
nated on  Septembcir  23, 1891;  the  total  amount  paid  under  the  contract 
being  $21,308.15. 

The  following  was  the  work  done  in  July,  August,  and  September, 
and  inices  paid  under  the  contract,  viz: 


Pil<\«i  (35  to  40  feet  long)  driven 

WtflinK  pieces foet  B.  M. . 

Rods  (ir«)u) .^. pounda. . 

Stone " cubic  yanla.. 

Bnuh corda.. 


Qnantity. 


106 

8,692 

6.7421 

11,372.43 

2,684.88 


Cost. 


$:{  each. 

$25  per  1,000  feet  B.  M. 
6  cents  per  pound. 
$1.25  per  cubic  yard. 
80  cents  i)er  cord  of  128 
cubic  feet. 


The  dike  has  been  completed  on  the  Ohio  side  across  the  "  washout" 
near  the  extremity  of  the  Point  for  a  distance  of  660  feet.  The  bank 
protection  covers  a  length  of  2,330  feet,  extending  632  feet  above  the 
dike  and  1,038  feet  below  it,  the  average  width  being  47  feet. 

The  plan  adopted  provides  for  a  double  dike,  having  20  feet  space 
between  the  parts  but  tied  together  at  the  top,  each  section  consist 
ing  of  two  rows  of  piling  10  feet  apart. 

During  the  progress  of  the  work  it  was  noted  that  the  Tennessee 
River  was  jiot  washing  the  bank  on  the  Tennessee  side  to  any  appre- 
ciable extent.  Therefore  the  two  rows  of  piling  were  omitted  on  that 
side,  all  the  work  being  done  on  the  bank  fticing  the  Ohio  Eiver  so  as 
to  protciit  at  once  the  low  part  of  the  exposed  strip  or  "  Point,"  which 
was  in  great  danger  of  washing  away. 

As  soon  as  practicable  an  examination  will  be  made  of  the  Point  to 
ascertain  to  what  extent  the  work  done  has  been  beneficial,  or  if  any 
80ri()us  injury  has  resulted  from  recent  floods  by  erosion  above  or  below 
the  riprai>  protection  on  the  Ohio  bank,  or  from  any  other  cause. 

When  further  appropriations  are  made  for  this  work,  the  funds  can 
be  profitably  expended  under  the  existing  project,  subject  to  such  ap- 
j>roved  modifications  as  may  be  found  necessary. 

The  amount  expended  during  the  fiscal  year  was  $21,797.34^ 
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Having  rof(»ren('(^  to  the  bridges  spanning  the  lower  Tennessee,  of 
whieli  fornnil  complaint  has  been  made  and  action  taken  by  the  Secre- 
t»ry  of  War — 

\\  The  remov;il  of  the  rest  piers  of  tlie  brid«*:e  of  the  XewiK>it  News 
and  Mississippi  Valley  Company  at  Gilbertsville,  Ky.,  is  not  completed. 
By  direction  of  the  JSecretHry  of  War  the  rest  piers  are  to  be  wholly 
removed  to  a  <lepth  of  not  less  than  .G  f(i»et  below  extreme  low-water 
.mark.  These  i)iers  hav^ been  removed  nearly  to  the  dei)th  reqnired 
and  the  said  com])any  reports  that  it  *^  will  remove  remainder  of  pier  as 
soon  as  water  gets  h>w  enf>ngh  so  men  can  work  to  advantage." 

2.  The  bridge  of  the  Nashville,  Chattanooga  and  St.  Louis  Railway 
Company  at  J«>hnsonville,  Tenn.,  having  l>een  reported  upon  as  an  un- 
reasonable obsti'uction  owing  to  the  faulty  construction  of  the  draw 
and  the  large  deposits  «»f  stone  placed  around  the  i)ier3  to  strengtheu 
them,  an  alteration  of  the  obstructing  bridge  wa«  taken  under  consid- 
«'ration  by  the  War  Dei>artment.  The  said  company  however  proposed 
to  erect  a  new  bridge  rather  than  alter  the  existing  bridge,  aiul  sub- 
mittcHl  plans  for  a  new  bridge  to  replace  the  present  structure,  which 
werci  ai)proved  by  the  Secn»tary  of  War,  and  the  time  of  completion 
stated  to  be  on  or  before  November  J 5,  1894. 

No  survey  has  been  made  of  the  Tennessee  River  below  Bee  Tree 
Shoals,  nor  i)roje<!t  or  estimate  submitted  for  its  improvement. 

KHtlinate  of  cost  of  preserving  Livin«^ston  Point,  Kentncky $180,000.00 

Amount  appropriated / 25, 000. 00 

Amount  exiH-nded 22,  9(>L30 

NoTi*:. — The  money  statement  in  included  in  that  for  improvement  of  the  Tennessee 
KLver  below  Chattanooga,  Apx>endix  0  0  1,  page  Idol. 


List  of  stcainhnata  phjing  on  Tennemec  River  above  Chattanooga, 

[('liiiraclor :  .storn-wlu-oL] 


NaiiiOH. 


('.  M.  FoihIm'.... 

I>i\if' 

I).i\  t'lii 

n.rl.i'it 

.1.  Ji.  iiii«:ln"* 
,].{'.  \\  juiirr   . .  . 
.F.  W.  liiM-.ll  .    . 
Ltlrili^  Koi'ilrli  .  ■ 

M.  V.  i;,i,l 

()li\t  r  Kiu;^ 

l»in  Iloi.k 

JI.(:.<Jniii«r  .    .-• 

Jioi'kwtKitl 

K.T.Ci.l.s 

Tall!MM«-«' 

Wvi'tli  Citv 

AViill.r  II.  I,.iv.. 
Cliiitou  IJ.  FiMk  . 

Krv  <;itv 

MmuiI..'. 

Hi(ttioM<I):iiiifl 
fl.  I*.  Kt'iidrick... 

Kll:i  ])iirliiuu 

Volli'llo 

Vcnma 


llarriiiinii ! 

John  A.  Jlarl 


Lcu;rtli. 


Ftet. 

93 

HO 
142 

i:u 
as 

142 

7G 

86 

05 

60 

94 
153 
130 
118 

(H) 
120 
112 
KM) 

81) 

79 

90.5 
112 

37.5 

45 

43.2 

30 

41 


Brcaillli.   iH-pth. 


14 
19 
24. 
27 


17 
31.0 

9 
14 
24 

8 
18 
28 

25.6 
24.0 
12 

22. 5 
18 
18 
15 
10.5 
18 
20 

7 

8.5 
11 

7.5 


Frrt. 

3 

3.8 

•1 

•> 

3 

4,6 

•..  o 

2.5 

3.4 

2 

3 

4 

4 

4.2 

O 

4 
3.5 

3. 2 
3.2 
2. 5 


3.7 

3.7 

3.1 

*> 

M 

4 

2.1 

Tonuat^p, 


.Vrt. 

61.13 

I*.  :w 

195  & 

ItiT.  OH 

95. 15 

2"n.  (6 

24.  tW 

55.  ?J 

65.29 

29. ») 

90.t-' 

150.52 
134.  ai 

22.16 
13«.9fi 

81KI4 

79.  a> 

59.  IS 

23.  .W 

90.63 

128.71 

11.14 

15.05 

6.13 

5,» 

5.63 


L  . 
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List  of  BteamhoaU  plyintj  on  Tennenset  River  below  Bee  Tree  Shoal  {Hirer ton y  Ala), 


Nuino. 


I  I  ; 

Length.  I  Breadth. ,  Depth.    Tuiiiiagc. 


AUpu  J.Dancan.. 

Cljil*" 

C.  Smith 

W.F.NUlH»t 

•  City  of  l*Mlucah.. 
Citvof  Savaiiuah. 
(iiyof  iShL'rttflil.. 

Herbert 

AVyantlnt 

AlWrt  &  Willis.. 

A.Cany 

Cnrinne 

CiiiiBne  No.  2 

Iran  Sidcni 

Inn  Affe 

J«nnie  Gilchriftt. . 

Aocio  Unniefl 

FnnkBQrDett 

Jmnie  Pl-arl 

Peiuiof  Paducah. 

P.O.Rrook» 

Gu«  G«uiii 

MaryX 

Ida 


IHl 

r.vi 

VM 
152 
AiK  5 


Feet. 


ir>4 
170 


1 
5 


Helpxi« 

Cif  V  «>f  Hon'iire  . . 
Charlfv  McDuuAld . 
Excel 


Jctmkt  CaiiiplieU 

JUiQis  Ilourk 

(i^tTftfi  I^yale  — 
Joaie 


£«^e 

Hi:iiratha. 
Iron  l>ak6 


5:] 

r»:{ 
«i. 
7.'). 

IL'O 

tiU 

MU.5 
104 
100 

irH) 

Vl'l 
147 
•J  10 

17:j 
14:{ 

l.)o 
141 


:rj.  5 

•J9 
.'{5 

:ii 
:?:. 

•J7.h 
IM 
20 
14 
8.4 


:;o 

::8 


10.7 
9.2 
10.4 
15.  5 
17 
20 
14 

14.8 
'Xi 
32 
:{0 

•J1.5 
'M 
37 
33 
28 
24 
30 


;> 

3.G 
3 
4 


5 


6 
6 


Fert. 
5 

5.6 
3.5; 
5.5  ! 
6 
5 


4.0 


3 

2.8 

4.5 

5,7 

3.5 

4 

3 

6.6 

4.5 

5.3 

4.5 

3.5 

4.5 

6.  5  > 

G 

5 

5 

5.5 


m 

5H 

55 

74 


Net. 

319.  40 

382.  WS 

220. 

570. 

305. 

335. 

32t) 

1«7.00 

«J").  94 

132.  IK) 

30.  77 

13.39 

24.:i2 

2'SO.  SO 

3h').Hl 

74.48 

14 

7.01 

9. 13 

13.  23 

54.  03 

130.  09 

30.  40 

37. 37 

:i52.  31 

3:>8.  31 

259. 52 

118.92 

225. 56 

913.27 

420. 74 

237. 51 

231.30 

245 

421 


COMMKKCIAL  STATISTICS. 


Tennesnee  River  above  Chattanooga,  Tenn.,from  Juhj  1,  JSOl,  to  June  30,  1S02. 


Articles. 


Tuiifi. 


Iitmore i  53,756 

^I>Hr» I  25.000 

Sand I  19.6:w 

GndA 12.:M4 

(VmU I  11,600 

Ilay :    2.77.-> 

-  LnmlHT 1,101 

BiifldiuK  material '    1 ,  065 

Flmir 437 

Knmber  ofiiwaaeDgers,  704. 


Articles. 


Tanbark  . 

Irwn 

Cattle... 
('nwHties. 

Pens 

SlmckH... 
Dniiii  pipe 
Brick rt  ... 
E«gH 


ToiiH. 


r»2 

...... 

199 
170 
154 
122 
54 
30 


-.»  I 


Arlirlcs. 


Cliirkeii- 

Straw 

Tiliiip 

HuttiT 

i^nm 

IFojiH 

General  morchaixiiHo 


Toil!*. 


17 

10 
8 
6 

O 

1 
6,900 


Note.— The  lopi  roportcMl  roarhod  Cliattaium^a  mid  -were  run  out  of  the  upper  tributarieR  <»f  the  Tcn- 
wtmnuBd  Riv«ir  in  about  the  fnUowinj;  i>roiHjrt ionn,  viz.  : 

Tuns. 

PuWaIIh  River 5. 000 

Cinory  Klver 2.  (lOO 

IJltle  IVnueHHi-e  Hi  ver 2.  5<M) 

dittrh  Ki  vei- : 12.  Tmh) 

Hiawauec  Kirer 3. 000 

Tho  LooiniH  A*  FTart  Mauiifiu-tiiriii;; Company, of  ('hnttano«i^:i.  vi-hokimlly  fiiriii<li  IliralMivc  iiiforinn- 
tSun,<itatt>M  ihut  tbt' n:iMin  \i-|i,\  mon*  ln<;rt  «-(»ine  to  Cli:ittiiii(Mi::a  fntm  tin  Ilia \\:i«m-(' lU vcr  thuu  I'ruiu 
tte  Little  Teuuei»iiee  lliver  is  Oecuuau  a  large  nuiubor  are  stopped  at  Luuduu,  Teuu. 


Tri\MiSi-<-eIOrerhfUm  Chnlinn-O'iii,   TrHiiritir,    llahaiiia,  anil   Kn'i'rtg.     /Wr.i.     1 
'.                                        Shanl",  Hirrrluii,  Aliilmmi:.      ^h^m  -laty  I,  ISUI,  la  .lanf  .VI,  Ifi:i:. 

■ 

ArliclfM.                J  TolU.  1                AltfollM.  .                T«l«. 

ArtidM, 

Tom. 

c        pl^ut-:. ..:-";:;"-:.-:;  ai^jiH^'poi-;":;--;;:;;]    siJ 

r^^'n.ks'T^-'*" 

M.71 

1 

IMPROVEMKNT  OF  HIAWAS8EE   BIVER,  TENNESSEE. 

This  stream  rises  in  the  Blue  Kidge,  in  western  North  Carolina  anij 
nortliern  Georgia,  a»<l  flowing  in  a  west  northeasterly  dire*'tioii.  «ut«rf 
the  Ti'uneMsee  River  about  3(i  niilc»  above  ChiittanooRji  and  14S  mil^ 
below  KnoxWIle.  After  breaking  through  the  Bmnky  Mountain  ratig« 
and  receiving  the  waters  of  the  Ocoee,  near  Columbus,  the  Hiawas8c« 
betiouies  a  stteam  of  good  capacity  for  Da\igatir>n.  ^ 

Ae  early  as  1834)  the  State  of  Tenuesaee  made  some  minor  iiDproM 
ments,  but  the  work  wae  only  of  temporary^  advantage.  The  act  ill 
riingiess  of  June  2:^,  1S74,  authorized  an  examination  of  this  nvm% 
Thu  cMiniiiLatiriiL  wks  mailo  in  September,  187+,  under  the  direction  of  1 
M:i\.  \V:]]u-v  Mrl'^tT  l;iiiii.  Corps  of  Engineers.  (See  Keport  of  Chief  of  I 
i:iii;iiirv,s.  IS7.-,.  ]^i^',-s  sOO  to  S13.)  The  jiviiiriiuil  ohstrnclioiis  H-cre  ? 
Iniiinl  In  lir  liirl,  ici'i-,,  l:i;im-I  Ii;iis.  sii:ijrs,  :llii1  overliiinniTip  trees,  ftnd  ; 
ai     ■  ■  ■  .  .  .     _■     ■      ■  .  li    I  ..  ■■■:     I-   1 1(1 1 M'  111!    till'  Uppor  Tennessee,  I 

....  I-I..J..I  I.-.  ..I.  .,,.(..-,,.,,,  .M  IV...- .;.,,-.(-iI  iin  tlii.s  e.\jirtjfiiatioii,aiid  ' 
coiisi^ti'd  ill  iKirnm  jii;;  tlic  wiitciuay  ;it  llie  slioal  places  by  mn(t 
dams,  and  exciiviitiiif;  rock  reefs  and  gravel  bars,  so  as  to  seeurea 
navi(,'able  channel  40  feet  wide  and  2  feet  deep  at  ordinary  low  wjiter, 
as  high  up  as  Savaiiiiiili  Ford,  about  43  miles  from  month  of  the  river. 
The  orifiinal  estimate  submitted  in  ISi.T  was  increased  from  1878  to 
l-S-^ri.  iuclnsive,  to  §;!t!,rillll,  which  amount  has  been  covered  by  the  ten 
jippriipi-iatiiiiis  made  for  this  improveuient,  agfjregating  the  sum  rf 
$3li,.">lM),  viz; 

Act  or— 

.Ih1v.i.1SS4 $2.SM 

Aiijiiist.  r-.  1886 t^f 

Anniwt  II,  ItW l.lX" 

ScpWuilHir  19,  IHiKl l-S"" 

Total ;*j,5«l 


Act  of— 

Aii«iL«t  14, 187C $10,000 

June  1«,  I«78 10,O(i0 

Mnrcli  3, 1879 3,  000 

Jiiiiu  H.1S«0 3,000 

JI;iri'l.;(.  1«8I 1,300 

Aiii;iir.l.  i  lt«> 1,  -rfW 


I 


Xii  work  was  done  nor  expenditures  made  in  fiscal  year  ending: -Inn* 
30,  lt«tl.     The  amount  expended  ti)  .June  30,  ISDl,  including  outstiiuii- 
inn  indebtciiTicss.  was  .«:i4.ir)l..~,3. 
.    The  last  Aiinual  lfei>i>rt  .stufe.s  that— " 


fiito  oltstriLviioua  uud  •jvuiUaiigiug 
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The  work  was  done  at  different  times  at  tho  following;  obstructions:  Matthew 
Shoals,  McElrath  Shoals,  Sivils  Shoals,  Magills  Islands,  Blackbird  Shoals,  Graves 
Ferry  and  Shoals,  Canelicld  Reef,  Lasters  Creek  Shoals,  Brindley  Shoals,  Denton 
Island  Shoals,  Boyd  Shoals,  Horseford  Shoals,  and  Gamble  Shoals.  The  Iliawnssee 
is  now  navigable  for  steamboats  from  its  mouth  to  Charlestou,  21  miles,  during  the 
boating  season  on  the  Upper  Tennessee  River.  Above  Charleston  to  Savannah  Ford 
flatboats  are  nsed  for  transportation. 

Operations  were  not  resumed  until  June  of  tlie  present  fiscal  year. 
A  working  force  was  organized  at  Chattanooga,  Teiin.,  and  on  June 
18  and  19  the  United  States  steamer  McPherson  towed  the  boats  and 
party  selected  for  the  work  from  Chattanooga  to  Matthew  Slioals.  It 
was  found  that  the  water  had  risen  and  was  too  high  for  work  in  chan- 
nel or  on  the  dams.  A  small  force  was  emi)loyed  in  calking  and  re- 
pairiDg  boats,  and  65  overhanging  trees  were  cut  down  or  deadened. 
As  soon  as  the  water  falls  sufficiently  the  force  will  be  increased  and 
set  to  work  removing  part  of  the  main  dam  (No.  4),  extending  from 
the  right  bank  opposite  the  lower  island,  in  order  to  distribute  the  fall. 
A  ringbolt  will  also  be  placed  in  the  end  of  dam  (No.  1)  at  head  of  the 
upper  island  to  assist  boats  in  passing  the  shoals. 

The  amount  exi)euded,  including  outstanding  indebtedness,  during 
the  fiscal  year  ending  June  30,  1892,  was  $425.29.  The  funds  available 
(tlfl61)  will  be  exi>ended  in  modifying  the  dams  at  Matthews  Shoals, 
ttd  in  clearing  the  channel  of  sui^ace  obstructions.  The  lliawassee 
Kver^  in  common  with  other  mountain  streams,  requires  that  the  chau- 
nd  be  kept  clear  of  snags,  logs,  etc.,  brought  down  by  the  annual 
floods,  and  it  is  advis^ible  that  provision  be  made  for  such  work,  so  that 
the  advantages  resulting  from  previous  expenditures  be  maintained. 

Eitimate  of  cost  of  improving  Hiawassee  Rlvor,  Tennessee $80, 500. 00 

Abmui  t  appropriated 36,  r)(X).  00 

*  Afflount  expendedi  including  outstanding  indebtedness 35, 338. 78 

Money  statement. 

Jriy  lfl891, balance  unexpended $1, 580. 51 

Jiae  90, 1992,  amount  expended  during  fiscal  year (M.  2i 

July  1, 1882,  balance  unexpended 1, 492. 27 

Wy  1,1892,  outstanding  liabilities 331.05 

J«ly  1, 1892,  balance  available 1,161.22 


COMMERCIAL  STATISTICS. 

Hiawasaec  River,  Tninensee,  from  July  1, 1801,  to  June  30,  1802, 


Articles.  I  Tuns.  '  Articles.  ;  Touh.  Articles. 


6,040 


Guano '        108  .    Chicknis 


6,008  1  Tanbark I  175,  CotUm 

3, 347  !  Shucks 86  '  Ituttir 

8,000  j  Liimlwr '  84  '■  Cwiunt 

711  I  Brick '  71  McIohm 


357 
310 


Tous. 


Straw '         51  j   General  iiicri-baiKliHc . 

Cotton  He«'«I i  35  II 

251      Eggs 16   I 


8 
0 

4 

<> 

I 

897 


l^Qiaberof  pa>s«Dger8,  70. 
ENG  92 121 
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BB3. 

IMPROVEMENT  OF  FRENCH  BROAD  RIVER,  TENNESSEE. 

The  French  Broad  River — the  Tahkeeostee  or  Raciug  Water  of  the 
Cherokees — is  one  of  the  largest  tributaries  of  the  Tennessee.  Thia 
stream  has  its  source  in  North  Carolina  on  the  western  slope  of  the 
Bine  Ridge,  enters  the  State  of  Tennessee  at  Paint  Rock,  and  after  a 
itourse  of  121  miles,  unit<3s  with  the  Holston  River,  4J  miles  above 
Knoxville,  thus  forming  the  Tennessee  River. 

An  appropriation  wa«  made  by  the  State  of  Tennessee  about  fifty- 
four  years  ago  for  the  purpose  of  imi>roviug  the  rivers  of  the  section 
then  known  as  the  '*  East  Tennessee  district,"  and  the  imi)rovement  of 
Seven  Island  Shoals,  of  the  French  Broad  River,  about  30  miles  below 
Danridge^  was  begun,  under  direction  of  commissioners  appoints  by 
that  State.  Tlie  State  of  Tennessee  also  built  some  dams  above  Dand- 
ridge,  but  these,  with  the  exception  of  a  few  repaired  by  the  United 
States  inl88l,  have  been  removed  during  the  progress  of  the  work  un- 
der tlie  present  pn>ject. 

An  examination  was  miide  of  the  French  Broad  in  Tennessee  under 
autliority  of  act  of  Congress,  July  11,  1870,  and  the  report  upon  it  is  to 
be  found  in  the  Report  of  the  Chief  of  Engineers  for  1871,  pages  491  to 
404.  A  reexamination  in  Tennessee  was  ordered -by  Congress  in  act 
of  March  3,  1875,  '*  from  itiii  junction  with  the  Holston  at  Knoxville,  to 
Leadvale,  Tenn."  The  estimate  made  in  1871  was  resubmitted  with 
the  report  of  1876. 

Below  Leadvale — mouth  of  the  Nolichucky  River — a  distance  of  90 
miles,  the  river  is  impeded  by  the  surface  obstructions  usually  found  in 
mountain  streams.  Tliisstret<;h  of  river  is  exceptionally  be^iutiful,  broad, 
and  adapted  to  navigation,  especially  below  Dandridge,  about  50  miles. 
The  fall  beting  only  about  1  foot  per  mile,  the  channel  can  be  easily  im- 
j>roved.  From  the  junction  of  the  Nolichucky  River  to  the  Tennessee 
State  line,  31  miles,  the  French  Broad  is  not  suscei)tible  of  improvement 
except  by  slackwater  navigation,  the  fall  being  7  feet  per  mile. 

The  present  i»n)ject  of  improving  the  channel  from  mouth  of  river  to 
Leadvale,  al)out  IM)  miles,  consists  in  removing  surface  obstructions, 
cutting  down  overhanging  trees,  and  building  wing  dams  where  neces- 
sary, so  as  to  permit  the  passage  of  boats  drawing  2^  feet  during  the 
ordinary  low -water  season.  Under  this  plan  operations  have  been  car- 
ried on  at  the  most  serious  obstructions. 

The  following  a[»proi)riations  have  been  made  by  Congress  for  improv- 
ing the  French  Broad  River  in  Tennessee,  viz: 

Act  of— 

June;  14,1880 $10,  OW 

March  3.  1881 3,500 

Au^nst  2,  1882 5,(W 

.hilv5,  1S84 _ aS^lO 

An^nHtn,  1886 fi,iKiO 

August  11, 1888 10,000 

Septembor  10,  18iK) 10,000 

Total 48,000 

The  total  amount  expended  to  the  close  of  the  fiscal  year  ending  June 
30,  1891,  including  outstanding  indebtedness,  wa«  $41,301.11. 

This  expenditure  has  resulted  in  the  improvement  often  of  theprin* 
ci)>al  obstructions  below  Dandridge  by  deepening  and  clearing  thechan- 
nel,  reiuoviug  fish  traps,  constructing  and  modifying  wing  dams,  and 
revetting  the  baxik^ \5\i^\:fe  w^Kis»«»«!:y. 
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These  ten  obstruetions,  with  th.eir  distances  below  Dandridge  and  tlio 
work  done  at  each,  is  given  in  the  Annual  Keport  of  the  (^hief  of  Engi- 
neers, 1891,  pages  22G2, 2263. 

The  improvements  made  at  Seven  Islands  Shoals  during  1889  and 
1890  are  therein  reported  ai?  the  most  important  ettected  on  the  French 
Broad  Kiver  in  several  years,  and  have  resulted  in  making  this  ob- 
struction navigable  for  steamers  at  stages  of  the  river  when  upstream 
navigation  was  heretofore  impracticable.  Capt.  !Newman,  of  the 
steamer  Lucille  Borden^  writes  that — 

The  work  at  Seven  Islands,  althoujL;h  not  completed,  has  done  much  good.  liefbi*e 
any  work  was  dqne  hereby  the  United  States  it  usually  took  a  boat  from  one-half  to 
one  and  a  half  days  to  go  through,  where  now  we  can  go  through  in  forty-five  niln- 
ntes. 

At  Bryant  Shoal  the  modification  and  enlargement  of  the  old  wing 
dam  and  the  removal  of  bowlders  from  the  channel  has  greatly  im- 
proved navigation. 

Great  benefit  has  resulted  from  the  imx)roveinents  made  at  Jumping 
Moses  Shoal,  near  mouth  of  the  river,  its  dangerous  condition  having 
been  greatly  modified. 

Daring  the  present  fiscal  year  operations  were  carried  on  only  at 
Bryant  Shoals  in  July  and  August,  and  Hanging  liock  Shoals  fVoni 
August  to  Kovember  5,  under  the  efficient  local  charge  of  Mr.  K.  E. 
Thai'her,  superintendent.  Bryant  Shoals  aici  about  15  miles  below  I  )and- 
ridge,  or  35  miles  from  mouth  of  river.  As  early  as  18i0  dams  wer(^ 
built  with  a  view  to  lessening  the  obstruction;  the  old  dams  were  built 
up  and  strengthened  in  1881  by  using  the  loose  rock  found  in  the  river. 
Subsequently  a  large  bar  of  river  rock  and  gravel  formed  at  the  foot  of 
the  shoals,  dividing  the  channel  into  two  chutes,  one  going  around  the 
bar  to  the  north  and  the  other  to  the  south.  These  chutes  ran  across 
the  main  current,  rendering  the  channel  very  dangerous  and  almost 
impassable  at  the  foot  of  the  shoals.  At  the  mouth  of  Pigeon  Kiver 
another  lar^e  gravel  bar  shut  oft*  all  navigation  during  low  water.  To 
<liminish  these  obstacles  the  bar  at  the  foot  of  the  shoals  was  excava- 
ted and  two  dams  constructed,  running  out  from  the  north  bank  260 
feet  and  182  feet  long,  respectively;  tiie  old  dam  extending  from  the 
foot  of  McCroskey  Island  was  straightened  and  made  parallel  t^)  the 
main  current,  then  lengthened  50  le(*t  to  hold  the  water  upon  the  shoal. 
Across  the  island  chute,  about  500  feet  l>elow  the  mouth  of  the  Pigeon 
River,  a  cutoft*  dam  was  built,  300  f(»et  long,  submerging  the  bar  com- 
plained of,  through  which  the  current  will  soon  cut  a  good  chute  suffi- 
cient for  the  passage  of  boats. 

At  Hanging  Kock  Shoals,  3  miles  below  Bryant  Shoals,  work  was 
l>egun  in  August.  The  channel  was  changed  from  the  north  to  the 
south  side  of  Brabson  Island.  The  new  channel  was  cleared  of  snags, 
drift,  etc.,  and  some  rock  excavation  was  also  nec^essary.  This  rock 
wa«  placed  in  the  dams,  together  with  that  taken  from  lydit  of  an  old 
fish -trap  dam  removed. 

Eight  dams  were  built — a  retaining  dam  at  foot  of  ivsland  508  feet 
long,  with  two  si)urs  jetting  towards  the  new  channel  200  feet  and  144 
feet  long,  respectively,  to  divide  the  fall  and  guard  against  the  forma- 
tion of  a  bar  near  the  foot  of  the  main  dam.  The  north  pai't,  200  feet 
long,  of  the  old  fish-trap  dam  on  the  south  bank  of  the  island  waa  util- 
ized and  185  feet  of  dam  added  in  the  direction  of  the  new  channel. 
Two  dams  werefbuilt  out  from  the  south  shore  of  Brabson  Island  185 
feet  and  189  feet  long,  respectively.  The  two  dams  across  the  head  of 
the  chute,  closing  tlie  ohl  channel,  are  619  and  368  feet  long,  respect- 
ively.   The  old  channel  was  left  open  as  long  as  possible,  and  no  deteu- 
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tion  of  boats  resulted  from  the  change.  The  work  is  not  completed 
Some  of  the  dams  shoald  be  strengthened  and  two  or  three  more  an 
needed,  but  available  funds  being  exhausted,  the  fleet,  with  other  en 
gineer  property,  was  taken  to  Chattanooga  for  winter  moorings  as  s 
measure  of  economy  and  safety.  • 

The  work  duiing  the  fiscal  year  may  be  summarized  as  foUows: 

Quarry  stripped cubic  yards..      37f 

8toue  fiuarried  aud  placed  hi  dams do 3, 655 

L()08e  rock  from  channel  and  old  tisli  trap  placed  in  dams do 1, 523 

Sand  and  ji^avel  excavated do....      7iH] 

Brush  cut  for  dam do 40 

Overhanging  trees  cut  down number..        14 

Dams  built,  containing  6,000  cubic  yards  of  stone linear  feet . .  3, 493 

The  amount  expended  during:  the  fiscal  year  ending  June  30, 1892, 
including  outstanding  indebtedness,  was  88,129.70. 

The  improvement  of  the  French  Broad  River,  Tennessee,  is  of  vital 
imp<»rtance  to  the  inhabitants  along  its  banks,  not  only  by  reason  of 
its  increasing  commerce,  but  because  of  its  being  constantly  used  as  a 
highway  for  travel  by  the  people  themselves,  as  is  clearly  shown  by 
the  number  of  passengers  reported  as  carried  by  the  small  steamers 
plying  this  stream. 

The  completion  of  the  existing  project  of  improvement  wiU  open  a 
river  highway  for  the  transportation  of  the  mineral  wealth  of  the 
mountains,  and  will  materially  aid  in  the  development  of  the  mines  in 
its  locality.  Marble,  sand,  logs,  lumber,  forage,  grain,  live  stock,  wood, 
and  general  merchandise  make  up  the  commerce  of  this  stream. 

Estimate  of  cost  of  improvuig  French  Broad  River,  Tennessee,  from  month 

to  Leadvale $150, 000. 00 

Amount  appropriated 4S,  000.00 

Amount  expended,  including  outstanding  indebtedness 47, 9&1. 24 

Money  staUment, 

July  1, 1801,  balance  unexpended $S,14o.46 

J  une  30,  18i)2,  amount  expended  during  fiscal  year 7, 956, 07 

Jul V  1, 1892,  balance  unexpended 189,39 

July  1, 1892,  outstanding  liabilities 173.0 

July,  1, 1W)2,  balance  available 15.76 

Auiount  sipprojjriated  by  act  approved  July  13, 1892* 15, 000.00 

AraiMint  available  for  tiHcal  year  ending  June  30,  1893 15, 015. 7H 

Amount  (estimated)  required  for  completion  of  existing  project 88,000.00 

Amount  that  can  be  itrotitably  expended  in  liHeal  year  ending  Juue30, 1H9-1    30,000.00 
Submitted  in  (•omplianco  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(36  and  1867. 


List  of  Bieamboais  plying  on  F^'ench  Broad  River, 

[CharaotiT,  Bteni-whool.] 


Namo. 

Length. 

Breadth. 

l>opth. 

Tonn»5«- 

Oncfira -  

Feet. 
105 
86 
90.5 

Feet. 

18 
14 
18 

% 

Feet. 

"is* 

2.5 

74 

Lucille  Honlen 

i&a 

lluttio  Mt'Daiiiol 

9&63 

Ot  >vluch  $1,000  may  be  used  in  removing  bar  in  Little  Pigeon  River. 
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COMMERCIAL  STATISTICS. 


French  Broad  River,  Tennessee,  from  July  i,  1891,  to  June  30, 1892. 


Arikrles. 


Sana 

(a rain  uiul  produce 

LuiulMir 

Marble 


Tons. 


18.120 
6,784 
4,637  I 
3,888 


Articles. 


TOOH. 


BniUllng  inntcrial 

Hay 

Flour 

Logs 


1,410 
555 
459 
272 


Article*. 


Hojfs 

FertilizerB 

Wood 

General  morchandiao 


Tons. 


200 

113 

44 

7,641 


Number  of  passengers,  7,200. 


B  B  4. 

* 
IMPROVEMENT  OF  CLINCH  RIVER,  TENNESSEE. 

The  Cliacli  River  rises  iu  the  Camborland  Mountains,  in  southwestern 
Virginia,  and  flows  in  a  southwesterly  direction,  generally  parallel  to 
the  Holston  River,  and  empties  into  the  Tennessee  River  at  Kingston, 
Tenn.,  104  miles  above  Chattanooga. 

Between  1830  and  1845  work  wasdoneby  the  State  of  Tennessee,  but 
it  resulted  in  little  or  no  advantage  to  navigation.  The  country  drainexl 
by  this  river — about  1,430  square  miles — ^is  mountainous  ^nd  has  very 
meager  transportation  facilities  other  than  are  afforded  by  the  Clinch 
Biver  during  rain  tides. 

Under  authority  of  act  of  Congress  approved  March  3,  1875,  exami- 
nation of  the  river  was  made  both  in  Virginia  and  Tennessee  (See 
Keport  of  Chief  of  Engineers,  1876,  pages  730  to  747.)  An  examination 
of  the  Clinch  River  from  Nashs  Ford,  Virginia,  to  Ilaynes  or  Walkers 
Ferry,  Tennessee,  a  distance  of  fibout  101  miles,  was  made  in  1880.  (See 
Report  of  Chief  of  Engineers,  1881,  pages  1804  to  1807.)  The  obstru(i- 
tlons  in  the  channel  were  found  to  be  rock  reefs,  sand  and  gravel  bars, 
snags,  and  overhanging  trees. 

The  examination  made  in  1876  form  the  basis  of  the  present  project 
of  improvement,  which  consists  in  removing  ledges,  rock  points,  gravel 
bars,  bowlders,  snags,  and  overhanging  trees,  the  obstructions  common 
to  all  mountain  streams  tributary  to  the  Tennessee  River,  building  rip- 
rap dams  so  as  to  obtain  at  ordinary  low  water  a  channel  dei>th  of  2  feet 
from  the  mouth  of  the  river  to  Clinton,  about  70  miles,  and  1 J  fe^t  from 
Clinton  to  Haynes  or  Walkers  Ferry,  about  75  miles.  Above  Walkers 
Ferry  up  to  the  Tennessee  State  line,  85  miles,  the  only  imx)roveinent 
advisable  is  to  reduce  the  ledges  and  remove  loose  rock,  etc.,  suiiiciently 
to  assist  flatboat  navigation  during  '*•  rain  tides." 

The  following  appropriations  have  been  made  for  this  improvement: 

Act  of— 

June  14.  1880 $10,000 

March  3,  1881 3,000 

Angust  2,  1882 3,000 

July  5,  1884 5,000 

August  5,  1886 5, 000 

August  11,  18XS 5, 000 

September  \\),  1890 4, 000 

Total 35,000 
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Th<*  total  aiiioiiiit  expeudeil  to  the  close  of  tlic  fiscal  year  ending  Jane 
IM),  1814,  iiu*huliiig  oaUtiinding  indebt^^duesH,  was  $31,964.09,  aiid  as 
stilted  in  the  last  Annual  Beport  of  the'Ohief  of  Engineers,  page  2265— 

The  rcBults  of  the  work  done  in  previous  years  are  that  the  reefs  have  been  re- 
duced, many  snags  and  overhanging  trees  removed,  and  several  strong,  heavy  wing 
uud  lon^fitudiual  dams  boilt,  thus  securing  a  passable  channel  at  stages  of  the  wat<T 
2  or  3  feet  lower  than  before  tho  improvement  was  began.  Si>ecial  advanta;;ed 
are  gained  at  Blacks  Shoals  and  Bletcher  Shoals.  The  improvements  have  given 
very  geueral  satinfai'tion  to  the  river  men,  and  the  work  done  is  practically  peruia- 
uent.  Also,  at  Cloud  Shoals  seven  dams  have  been  built,  and  a  heavy  dam  at  Hibb 
Shoals,  which,  with  the  rock  excavation  in  channel,  have  materially  lesseued  the 
dangers  to  navigation.  Above  Haynea  improvements  have  been  made  at  Hunters 
Shoals,  Sycamore  Shoals,  and  Hopson  l^oals. 

At  Llewellyn  Shoals  an  instmmental  examination  was  made,  some 
channel  work  done,  two  island  dams  and  two  wing  dams  finished,  and 
the  third  wing  dam  begun. 

Daring  the  present  fiscal  year  operations  were  confined  to  channel 
excavation  and  bailding  dams  at  Llewellyn  Shoals  and  at  Youngs  Is- 
land Shoals. 

These  obstructions  are  described  in  the  last  Annual  Beport  of  the 
Chief  of  Engineers,  pages  2266,  22<>6,  as  follows: 

Llewellyn  Shonls  are  3  miles  above  Clinton  by  land  and  10  miles  by  river.  The 
shnal  has  a  length  of  1|  uiilcH,  and  the  fall,  8.6  fiH^^t,  is  nearly  uniform.  The  width 
of  the  river  at  this  nhoul  ih  much  greater  than  the  average,  being  from  500  to  ^ 
feet.  The  bed  Ih  composed  of  ridges  of  stra titled  rock  with  gravel  and  small  bowl- 
ders between.  On  account  of  the  wide  channel  and  rapid  current  the  water  upon 
thi»  shoal  is  but  12  to  18  inches  in  low  stages,  and  the  rough  bottom  renders  it  & 
very  diflicult  obstruction. 

Youngs  iMland  shoal,  at  foot  of  £agle  Bend,  1  mile  above  Clinton,  is  an  obstructiou 
report'cd  as  very  objectionable  to  logging  interests. 

At  Youngs  Ishnul  the  objection  appears  to  have  been  the  existence 
of  a  chute  on  each  side  of  the  island,  obstructed  by  fish-trap  dams  and 
sand  biirs.  Tlie  iniiu-ovenients  completed  at  Llewellyn  Shoals  consist 
of  rc<lucing  projecting  rocky  |)<)ints,  removing  snags,  sfind,  and  ;;iravel 
from  the  clianncl,  comi)leting  the  wing  dams  begun  last  year,  and  coii- 
stru<*ting  a  dam,  190  feet  long,  about  324  feet  below  Moores  Ferry  or 
Ford. 

Safe  navigation  at  these  shoals  is  now  reported  possible  at  a  stage 
of  water  from  1  to  lA  feet  lowta-  than  before  the  last  season's  work  was 
bcgnn. 

At  Youngs  Island  the  fish-trap  dam  was  taken  from  the  chute  soutb 
of  the  ishmd,  Imt  sntlicicnt  funds  were  not  available  for  the  completion 
of  tlie  dam  necessary  to  confine  the  water  nmre  closely  to  one  channel 
for  tlie  floating  of  logs  to  the  mills  beh)w  the  island. 

Tiie  following  work  was  done  during  July,  August,  and  September 
at  the  points  above  named: 

Koek  «'xi'jivuti«»ii cubic  yards..  '►44 

Sand  an<l  j^ravel do 4 

(Quarry  strijiped do....    92 

Stone  (jUMrried do 277 

Stone  ]»nt  in  dams do 875 

Snji«j:s  rt^iiioved number..    10 

.Ovrih:iUi;ing  trees  cut  down do 3 


The  amount  expended  during  the  fis(?al  year,  including  outst^ndiii*r 
in<l<4)tedness,  was  $3,472.99. 

Having  reference  to  navigation  and  commerce  upon  the  Lower  Clinch 
River,  the  last  annual  report  states  that — 

The  sertion  of  river  below  Clinton,  Si  distance  of  about  70  miles,  is  practicable  for 
steam  bout  navigation  during  the  higher  stages  of  the  river,  and  to  lucreatte  the  length 
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of  the  seaBou  of  navigatiou  tUe  present  project  contemplates  the  construction  of  wln^ 
dams  and  other  channel  work  at  the  most  tronblesome  obstructions.  The  principal 
navigation  at  present  consiste  of  logs  and  zinc  ore ;  immense  tnicts  of  uncnt  timber 
still  remain  in  the  country  adjacent  to  this  stream,  and  will  for  a  long  time  to  come 
require  its  channel  as  a  means  of  transportation.  The  products  of  the  zinc  mines 
are  still  broueht  down  in  flatboats  to  the  reducing  works  at  Clinton.  These  ore 
deposits  are  reported  as  being  very  extensive  and  practically  dependent  upon  the 
the  river  for  transportation. 

Estimate  for  improving  Clinch  River,  Tennessee,  as  modified  in  1885 $50, 000. 00 

Amount  appropriated 35,000.00 

Amount  expended,  including  outstanding  indebtedness 34, 962. 29 

Money  statement 

July  1, 1891, balance  unexpended $3,510.70 

June  30, 1^2,  amount  expended  during  fiscal  year 3, 399. 15 

July  1, 1892,  balance  unexpended 111.55 

July  1,  1892,  outstanding  Uabilities 73.84 

July  1, 1892,  balance  available 37.71 

Amount  appropriated  by  act  approved  July  13,  1892 4, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 4, 037. 71 

'— — 

{Amount  (estimated)  required  for  completion  of  existing  project 11, 000. 00 
Amount  that  can  be  profitably  expendea  in  fiscal  year  ending  J  uuo*30,  1894    11, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCrAL  STATISTICS. 

CUnoh  River f  Tennessee,  from  July  1,  1891,  to  June  SO,  1892. 

Tona. 
Logs 12,500 


B  B  5. 
IMPROVEMENT  OF  CUMBERLAND  RIVER,   TENNESSEE   AND  KENTUCKY. 

The  Cumberland  Kiver  rises  in  eastern  Kentucky,  on  the  western 
slope  of  the  Cumberland  Mountains,  flows  in  a  tortuous  course  of  about 
688  miles  through  eastern  Kentucky,  middle  Tennessee,  and  western 
Kentucky,  and  discharges  into  the  Ohio  River  near  Smithland,  Ky. 
From  Point  Burnside,  Ky. — the  head  of  steamboat  navigation — to 
Smithland,  Ky.,  is  205  miles  on  an  air  line,  while  by  the  way  of  the 
Cumberland  River  the  distance  is  518  miles;  203  miles  being  in  the 
State  of  Kentucky  and  315  miles  in  the  Stat<i  of  Tennessee. 

From  1830  to  1840  the  legislatures  of  Tennessee  and  Kentucky  nmde 
Boveral  appropriations  for  the  improvement  of  the  navigation  of  the 
Cumberland  River,  but  little  benefit  to  the  general  condition  of  the 
river  seems  to  have  been  accomj)lished.  The  Cumberland  Navigation 
Company  was  incorporated  by  the  State  of  Tennessee  in  1846  for  im- 
proving the  '*  navigation  of  the  Cumberland  River  below  the  town  of 
Nashville  by  means  of  a  system  of  locks  and  dams,  but  nothing  tangi- 
.ble  was  done  to  carry  out  the  proposed  imx)rovement. 


y 


i 


I 
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Coiigi'css  iiiiiir(i]inHle4l  ill55,lH)0  Cor  improving  tlu'  river  by 
Acte  »C~- 

JulvlT,  1832 (30, 000 

June28,  I8S4 SC^OOO 

Jn]y7,1836 SO,OI» 

March  3, 1837 55y000 

July  7, 1838. ».«» 

Total .' 155, «» 

This  aniouiit  wa»  axpended  in  carrying  ont  the  project  anthorized  by 
act  of  Conp-csa  and  baaed  on   the  snrvey  of  Capt.  Howard  Stanbary. 

From  183S  to  1871  no  approi»riationB  were  roade  by  Congress  for 
improving  tlic  Cumberhviid  River. 

By  act  of  July  11, 1S70,  Congress  authorized  an  examination  and  sur- 
vey of  the  Cumberland  River.  In  Reports  of  the  Chief  of  Kngiueers, 
1871,  pages  468  to  485,  and  1872,  pagea  463  to  472,  may  be  found  the 
rejKirts  of  Maj.  Godfrey  Weitzel,  Corps  of  Engineers,  U,  8.  Army,  giv- 
ing description  of  the  Cnmberland  River  from  the  (Ireat  Falla  of  the 
Cumberland  to  the  mouth  of  the  river  at  Smitbland,  Ky,  Thia  survey 
ftiruished  the  basis  oi'  the  project  under  which  the  work  below  Nash- 
ville has  been  done,  the  original  estimates  having  been  increased  in 
1884  and  1888.  From  Nashville  to  Smith  Shoals  the  work  was  cajTied 
on  under  the  project  of  1871  until  1887.  A  sui-vey  of  the  river  from  the 
head  of  Smith  Shoals  to  Nashville  wa.s  made  in  188li  and  1883.  (See 
Report  of  the  Chief  of  Engineers,  1884,  pages  1663  to  1675.)  On  thia 
wirvcy  is  based  the  present  project  of  improvement  by  locks  and  damn  of 
■'13ie  Cumberiiiiid  River  above  Nashville.  A  survey  of  Smith  Shoalsmade 
In  1874  (see  Report  of  the  Chief  of  Engineers,  187S,  pages  795  to  800J 
is  the  basis  of  the  project  under  which  work  has  been  done  at  that  ob- 
struction fioni  1877  to  1883.  A  survey  of  the  Fallsof  theCnmlterland 
River  was  made  in  1S78.  (See  Report  of  the  Chief  of  Engineers  1S79, 
l)agc.s  1270  to  IL'82.)  An  exaininalion  above  the  falls  was  made  in  ISSO. 
(See  Rcjir.rt  of  tlie  Cliicfof  Engineers,  1881,  pages  1854  to  1859.1 

Under  pruvisioiis  iiC  net  of  Auj,'ust  11,  188S,  a  detailed  instrumental 
Kuivcy  was  inmlc  of  tlii'  "  Lower  Cuinberhuid  River  from  Nashville  to 
its  Tiioiith,  to  asix'rtain  if  necessary  to  establish  locks  mid  dams."  (See 
RejKirt  of  the  Cliief  of  Eiiginoers,"l.S!)ti,  pages  2151  to  2HJ1.) 

'I'helifteen  appropriations  made  by  Congress  from  1871  to  1S90  auinuiit 
to  $1,170,000  and  are  itemized  under  the  heads  of  "below  Xashville" 
and  "above  Nashville." 

The  obstruetionsare  of  a  uniform  character,  consisting  of  rock  ledges, 
gravel  and  sand  bais,  bowlders,  snags,  overhiinging  trees,  and  other 
surface  obstructions. 

1.  BELOW  KASHTII-LE   (191   MlLEfJ). 

The  Cnmberland  River  is  navigable  below  Nashville  for  all  .steam- 
boats plying  on  it  for  .six  mouths  in  ciich  year,  for  boats  not  drawing 
over  3  feet  from  six  to  eight  months,  and  for  boats  drawing  1(1  inches 
or  less  tor  the  whole  year.  In  sciisons  of  unusually  low  wat<;r  the 
mouth  of  the  river,  at  Southland,  Ky.,  is  seriously  obstructed  by  the 
formation  of  sand  bar.s.  ITp  to  this  time  the  work  below  Nashville  has 
been  canicd  on  under  the  project  of  1872,  which,  to  quote  from  the 
original  report,  is — 
T-  f\iava\r  llif  liiiiH  niul  meV  Ic.lirpn  to  got  an  mlrlilional  ilnilli  of  wnter.  topon- 
walur  ways  iu  iilautH   to  get  tiie  rciiuisitc  Ueptli,  to  rtiuuve  aiiaga  anil 
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bnn-lflrrs  fn»iii  the  main  rhniiDPl,  ami  to  restrain  tiilmtary  ^tivanis  in  wrll-ditrr- 
biiiMi  channels  at  their  junction  with  the  river. 

The  Brijircl  of  Engineer  Officers  (see  Chief  of  Engineer's  lieiKjrt,  isss, 

Eiges  KSJG  to  1G32)  rei*ommended  the  construction  of  a  dike  near  Sniith- 
iid,  Ky.,  At  an  estiniateil  cost  of  $129,600,  so  as  to  increase  the  depth 
of  water  on  the  shoals  at  the  junction  of  tlie  Cuniberhuid  Kiver  witli 
the  Ohio  Kiver.  Tlie  river  and  harbor  act  aiqu'ovcd  September  lt>, 
ISIKI,  i»i*ovide8  that  $30,(MK)  of  the  appropriation  for  improving  the 
Caraberland  River  below  Nashville  shall  be  expended  in  imi)roving  tlie 
miiutb  lit' the  river,  thus  modifying  the  present  j)roject. 

The  following  appropriations  have  been  made  for  this  section  of  the 
river: 

Act  of —  I  Act  of— 

March3,1871 5|t30,000  .  Aujumst  2.  1SX2 $15,000 

June  10. 1872 20,000  I  July  5,  iSSi 7.  r»<)0 

Marc'h3,l873 25,000  i  Anjiiist  5.  IXSB 12.5(H) 

Maroh  3, 1875 25,0(K)  I  AiijcnHt  ll,l^ws JO.  (HK) 

Jnu«)18. 1K78 45,tKX)  '  Scptcnihcr  li),  ISIM) 10,  (HK) 

March  3, 1X79 40,0(K)  

June  14,1880 2(»,00()  Total :k>5,000 

March3,1881 15,000 

The  amount  expended  to.Tune.SO,  1801,  including  outstanding  indebt- 
edness, but  not  inchiding  the  amtmnt  covered  by  existing  contracts, 
was  ^267,257.10,  which  exiHMiditure  resulted  in  hMigtheiiing  the  senson 
of  navigation  by  giving  an  increased  dei)th  at  low  wat<»r,  combined  with 
greater  security  in  the  passage  of  the  worst  obstructions,  improve- 
ments more  or  less  complete  being  effected  in  the  general  rivc^r  at  Ii;ir- 
I>etb  Shoals,  Palmyra  l^ar.  Elk  <h'eek  Shoals,  Dover  Island,  (iatlin 
Sboals,  Hsu;e  Track  Shoals,  Shelley  Island,  Ingrain  Shoals,  Hig  lOddy 
Shoals,  etc.  Rebuilt  and  refitr^Hl  ignited  States  snag  hoat  Writ :rl  for 
Miai^giug,  etc.,  in  Cumberland  IJiver.  Contract  was  ent<*red  into  Marcli 
12,  1891,  with  Frederick  Hartweg  of  Cincinnati,  Ohio,  for  th(MM)nst  ruc- 
tion of  a  x>ortion  of  the  dike  near  SniithlainU  Ky. 

Daring  the  present  fiscal  year,  (»n  July  17,  the  snag  boat  Wrif:i;l  was 
tnuisferred  from  work  aljove  Nashville  to  work  in  tin*  channel  1m»1ow 
Nashville,  and  was  thus  einidoyed  until  l)(»ceniber,  ISDI,  removing  ob- 
structions at  more  than  KM)  difterent  places  in  the  «hannel  between 
NiUtbville  and  luka,  adistaiu'eof  about  1<)7  miles,  including  certain  work 
at  llari)eth  Shoals  and  Shelley  Island  especially  advantageous  to  nav- 
igation.   The  work  done  consisted  of — 

Sua^a  aiidHimkcii  lo^s  rniiovrd liiiinhcr..  I.L'IO 

Koi'k  removed nilii*-  \anlH..        i\\ 

Snnd  and  jjra vrl  rnnovcd di> I .  iCO 

Wreckage,  siinkfu  bar^je  iioar  l-jldv villr tnns . .         ITi 

()verhan);iii;^  treos  nit  or  drad<'ii(Ml iiuiiil*Mr..  1,  lllil 

Old  liiill  ofNiinkun  KtoanuM'  rtMiiovtd  at  Lowit  .Vaslnilli-  Nlainl. 

During  October  the  old  spur  dams  at  mouth  of  river  and  built  out 
fi'om  Cumberland  Island  were  shortene<l  so  as  to  in<'reas<'  the  width  of 
channel;  3()0  feet  of  the  upper  dam  and  1^15  feet  of  the  lower  dam,  con- 
sisting of  old  piling,  rock,  sand,  etc.,  were  removed;  of  the  ^s.")  cubic 
yards  of  rock  taken  out,  it)."*  cubic  yards  were  used  for  ripiapping  the 
slion*  of  the  island  in  the  vicinity.  In  August  and  Seidemlnr,  tw(?nty- 
one(2I)  buoys  or  floats  were  placed  on  several  daniN  in  tln^  channel  to 
mark  their  location  during  hi;:li  water;  the  buoys  wcsre  distributed  as 
follows:  at  Dover  Shoals  (7j,  at  <iatlin  Shoals  /.'>),  at  Klk  Treek  Shoals 
(1;,  at  liace  Track  Shoals  (3),  and  at  Little  lUver  Shoals  [oj.    At  the 
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iiiith  nf  river,  tlin  wink  orrtike  ronstruction  and  shnre  jirntiK'Unn  ', 

Kil  ol'itlkewiiM  csiiiiwl  on  nniltjr  eontiiut  withllr,  Fn^tlciick  HiUlwfi 

of  (Jiiicinnat.i,  Obio,  during  tLe  moiitlis  of  Augnst,  8ei>tcnil)er.  Xova 

ber,  (ind  December,  1891,  and  February  and  April,  1892.    Tbe  folloTri| 

work  was  done  during  those  months: 

PiioB  driven nnmber..  I,OeU 

SUtnn  ]ilac[>d  in  dike cubic  yards..  8,8IS(J 

Stoui'  pttu'edas  Bhore  protection do I,S1&4 

ItriiBh  placed  in  dike oorda..  IifflKf 

Only  two  days'  work  was  done  in  February  and  one  day  in  April;  ^ 
work  under  the  contract  was  practically  suspended  on  December  a 
1891,  by  reiison  of  the  long  continued  high  water.  ( 

The  time  for  the  completion  of  work  nuder  tlie  contract  of  Mr.  F.  Him 
weg  was  December  31, 1S91,  but  on  December  14,  fiir  the  rcaflon  abin 
stated,  the  Chief  of  Engineirs  approved  of  tlie  extension  of  the  Umefll 
nine  (9)  months,  to  October  1,  18H2.  The  price  for  each  class  of  vuA 
under  this  contract  is  ae  follows :  i 

Piles  iu  ploce am^li..  i 

Tjnibcir  in  place per  1,000  fei4  B.M..  : 

StoTlP  placed  in  dike  or  tta  slioru  pi'otettiou pi-r  cubic  yard,. 

Briisli  placed  in  dike  or  as  shore  protection pet  n)rd.. 

Bnlts  in  place perpoand.. 

The  total  amount  expended  during  the  fiscal  year,  including  ontst 
ing  indebtedness,  but  not  including  tbe  amount  pledged  by  exist 
contract,  was  $21,435.69:  For  general  improvement,  $7,413.80;  for '  _ 
mouth  of  river,"  $14,021.89.  i 

The  Cumberland  River  is  one  of  the  principal  tributaries  of  the  Mi* 
sissijipi  system  and  supplies  i»  many  cases,  both  above  ;iTid  below  Saab- 
ville,  the  only  means  of  transit  between  the  towns  and  villages  lying 
aloufT  its  coufse.  Tlie  commerce  of  the  Lower  Cumberland  toiisisw 
jHincipally  of  grain,  tiibacco,  logs,  lumber,  wood,  general  merchandise, 
and  passenfjers. 

The  i)roje(:t  for  the  radical  improvement  of  the  Cumberland  Etverlie- 
low  Nashville,  based  on  the  survey  of  I8S9  above  referred  to,  pmviiic* 
for  the  construction  of  seven  (7)  locks  and  lixcd  dams  between  lock  >'ft 
1  of  the  upper  series  and  Big  Eddy  Shoals,  144A  miles,  each  Imk  totw 
of  the  same  dimensions  as  those  above  Kashville,  that  is.  the  loct 
chanilHT  to  be  -8IJ  feet  long  and  52  feet  wide,  the  hfts  of  the  pio]>o«d 
locks  varviui,'  from  SA  to  11  j  feet,  aggregating  a  lift  of  nearly  TOfeft 
Certain  rlianiiel  work  is  provided  for  in  the  pniject  between  Bi};  Eddy 
Whijiils  and  nuaitli  of  the  river.  The  improvomenr  ''  at  mouth  of  tk 
rivitr''  liilwi'cn  Sinithland  and  thedeep  waters  of  the  Ohio  is  alsoeo- 
braced  in  this  project  at  a  total  estimateil  cost  of  $2,000,000,  of  nUicli 
8iri(l,t)ilii  weiT  added  in  1888  t«»  the  estimates  previoiisly  submittM 
KlioiiM  lliis  jirojcct  for  the  canalization  of  the  lower  Cnnibcrlaudbi 
adopli'd,  the  balance  .)f  the  estimat*",  $1,850,000,  will  then  be  added 
siLl.jri-t  to  tiic  prioi-  approval  of  the  Chief  of  Knginccrs.  The  lirstlocl 
ot'tlir  i.niposiHl  svsteui. having  ii  lift  of  about  ll.f  Icet.will  probably  b( 
i.K'at.-tl  iibont  ;J7  miles  below  Xashvillc,  at  Kcids  Kcef,  near  the  fwitft 
Ilar|.cHi  Shoals,  ..ne  of  the  worst  obsti'uctioiis  liclow  Nashville,  tlM 
rcriiiils  slmwirifi  that  wirk  has  been  cariied  on  at  this  olistnirtionai 
various  tinns  since  IS70,  and  it  is  still  a  ftn'niidable  olistjirlc toiiavifra 
fion.  iful  its  niiiili  needed  radical  inii)roveTiient  wontdbeetlecteil  hyUM 
coiistjuclioii  of  the  lock  and  dam  as  ]m>jected. 
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[he  balance  of  the  estimate  for  work  under  the  existing  proiect,  an 
idiked,  is  $193,000,  which  can  be  profitably  expended  iincror  the 
oject,  as  follows: 

f  dike  and  bank  protection  at  month  of  river  balance  of  estimate  (Report 
Chief  of  Engineers,  1888,  page  1631) $J>9,600 

»  promoting  bank  of  Cnmberland  Island  (Report  Chief  of  Engineers  1889, 
page  1839) 20,400 

k  ranoving  snrface  obstructions,  channel  excavation,  construction  of 
ving  dams,  etc 73,000 

Total •. 193,000 

Aboriginal  estimate  of  cost  of  improving  Cnmberland  River  below 

^IrfiviUe,  as  modified,  in  1884  and  1888 498,000.00 

tt  appropriated 305,000.00 
t  expended,  including  outstanding  indebt'edness  and  amount 
l^nreted  by  contract 293,005.61 


Money  statement. 

1891,  balance  unexpended $38, 740. 99 

liiBS0,1892,  amount  expended  during  fiscal  year 21,278.83 


hrl,  1892,  balance  unexpended 17,462.16 

Mr  1,1892,  outstanding  liabilities i?15(J.H(> 

f%l,  1892,  amount  covered  by  uncompleted  contracts 5, 370. 91 

5,527.77 

Ujl.  1892,  balance  available 11,931.39 

•fcoiit  appropriated  by  act  approved  July  13,  1892 40, 000. 00 


ioont available  for  fiscal  year  ending  June  30,  1893 51, 931. 39 

laoont  (estimated)  required  for  completion  of  exiHtin^  project 153,  (MX).  (N) 

^iDoanttbatcanbeprontabljexpendediuftscalyeurending Jiine30,  lHi)4,  153, 000.  (M) 
iobinitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

IBOYE  NASHVILLE  (497  MILES),  FROM  NASHVILLE  TO  CUMBER- 
LAND FORD. 

The  Cumberland  River  is  navigable  from  Nashville  to  Point  Burnsi<l<», 
f,^  227  miles,  for  steamboats  drawing  not  more  than  3  feet,  from  four 
ax  months  of  each  year,  and  for  boats  of  greater  draft  from  two  to 
lee  months. 

ftom  NashviUe  to  mouth  of  Caney  Fork  River  (Carthage,  116  miles), 
6  river  is  navigable  for  steamboats  of  2^  feet  draft,  from  six  to  eight 
niths,  and  for  those  of  greater  draft  four  or  five  months.  Steamboats 
light  draft  can  ascend  to  Burksville,  236  miles  above  Nashville,  for 
m.  five  to  seven  months,  and  larger  boats  four  or  five  months. 
The  obstructions  in  the  river  above  Nashville  are  of  the  same  general 
ttracter  throughout,  consisting  of  Jedges,  gravel  and  sand  lu^rs, 
nrlders,  snags,  overhanging  trees,  and  rapid  currents:  and  of  iliill 
Has  in  the  section  of  the  river  above  the  mouth  of  Jellieo  Creek, 
boat  50  miles  above  Bumside,  Ky.,  are  the  Great  Falls  of  the  Cum- 
rland,  a  vast  barrier  to  navigation,  the  difierence  of  level  between 
6^  and  foot  of  the  main  fall  alone  being  about  54  feet.  Smith  Shoals, 
miles  above^umside,  Ky.,  having  a  tall  of  55  feet  in  8^  miles,  form 
B  most  serious  obstacle  to  navigation  below  the  Great  Falls. 
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The  4'u>j»roi)riationfl  made  byCougress  for  improving  the  Cumberland 
liiver  imove  Nashville,  under  the  original  projeets,  were  divided  by 
years  and  geographical  sections  tis  follows: 


Acts  of- 


<;.M»j:r;n.lnoalillvi*ioii.      i^,,^  „    J,,,,,.  IH. '  Mar.3.    JiiiioU.    Mftr.3,  !  Ang.a,  '.  July  5. 


1.  Nanhvillr    to    Kvntiu-kv 

line  '  $15,000  i  $20,000 

2.  K<-iitiu*ky  Hue  to  Smith  '  j 

Shoals i    lO.OtK) 

3.  Smith  ShnalN :    2j,  UOO 

4.  Smith  SiioHlrt  to  Falls  of  i 

CumlM-rlaiMl !      2.000 

f>.  Above  the  month  of  Jel- 

lin>,  Ky 

ft.  NsMhvillr  to  Smith  SIioiiIm 
7.  Nurthville    to    heat!    o  t'  , 

Smith  Shoals  ' 

Total 


50,000  .346,0N 


These  ap]>ropriatioii8,  aggregating  the  sura  of  $346,000,  have  beenex- 
])ended  in  the  several  sections  iis  designated,  excepting  the  sum  of 
*5,(M)0  originally  ai>proi)riateil  by  aet  of  August  2,  1882,  for  the  section 
'*  above  the  mouth  of  Jellico,  Kentucky,"  but  which  was  made  available 
by  act  September  19,  ISIK),  for  expenditure,  and  "to  be  applied  to  the  re- 
moval of  snags  and  sand  bars  in  the  said  Cumberhuid  River  above  Nash- 
ville, Tenn.,"  and  which  has  been  so  exi>ended.  (Sec.  3,  Cumberland 
Itiver  above  mouth  of  the  Jellico,  Kentucky.) 

The  disbursements  incident  to  the  works  above  Nashville  under  tiie 
abovt»-named  ai>pn)[)riations  ;^'ere  from  March,  1877,  to  December,  1887, 
and  the  work  done  consisted  of  eloiiring  the  channel  of  snaga  and  other 
surface  obstni<tions,  in  deepening  the  channel  over  the  w^orst  shoals  by 
excavation,  and  the  construction  of  wing  dams,  and  has  resulted  in  ob- 
taining an  inen»ase<l  dei)th  at  several  of  tlu^]>rinci]>al  obstnictions,  and 
thus  securing  ca<*h  year  a  longer  and  safer  jjeriod  of  navigation. 

The  instrumental' surveys  of  18S2  and  188:^  (see  lleport  of  Chief  of 
Engineers,  1884,  i)age  1<)(>3  it  neq,)  furnish  the  basis  of  the  present  pro- 
ject for  the  radical  improycment  of  the  Cumberland  liiver, 

FROM    NASllVILLi:   TO   THE   HEAD  OF  SMITH   SHOALS. 

This  ])r()ject  ju'ovides  for  the  c(mstruction  of  twenty-three  locks  and 
dams  between  Nashville  and  Burnside,  Ky.,  and  of  seven  locks  and  two 
dams  at  Smith  Siioals,  using  the  river  itself  as  a  canal,  one  dam  at  Mill 
Siioals  and  the  other  at  or  near  Shadowen  Shoals,  at  an  estimated  ooi^t 
of  ??4,077,t)22. 

'J1ie  act  ef  July  5.  1884,  appropriated  $50,000  and  provided  that  the 
"  im|)rovement  siiall  be  made  according  to  the  recommendations  of  Maj. 
\V.  \i.  King,  engineer  in  charge,  c(mt}iined  in  the  letter  of  the  Secretary 
of  War  Mareh  15,  18S4,  Senate  Executive  Document  No.  120,  first  ses- 
sion, Forty-eighth  Congress." 

It  is  i)rovi(le<l  in  said  cxec^utive  document  that  the  dimensions  of  the 
seven  locksat  Smith  Shoals  arc  to  be  "  55  feet  by  140  feet  in  the  chamber^ 
ami  the  twenty-live  locks  betwt»en  Nashville  and  Burnside,  Ky.,  *' should 
be  about  00  feet  wid<»,  and  250  J'ect  between  miter  sills,  though  perhajw 
smalh^r  dimensions  would  answer  the  pui'pose." 

The  act  of  August  5, 1880,  specifically  provided  for  this  work  of  can- 


APPENDIX   B  B ^REPORT   OF   LIEUT.    COL.   ROBERT.        1933 

fiJizatioii  "  with  a  view  to  secure  iu  the  clmnnel  a  depth  of  4  feet,  coni- 
meiiciBg  with  the  lock  at  or  near  the  lower  island  at  Xashville." 
The  Board  of  Engineer  Officers  constituted  to  examine  and  report  upon 
the  plan  and  estimate  for  this  lock  (No.  1)  recommended  a  lock  of  the 
following  dimensions:  280  feet  long,  52  feet  wide,  from  10  to  12  feet  lift, 
with  4  feet  of  water  on  lower  and  5  feet  on  upper  niitei;  sill.  This  rec- 
ommendation was  approved  by  the  Chief  of  Engineers  and  the  Secre- 
tary of  War.    (See  Report  Chief  of  Engineers,  1888,  page  1622  et  seq.) 

The  plans  first  submitted  provided  for  a  lock  (No.  1),  fixed  dam,  and 
abutment  of  such  dam,  but  upon  further  consideration  by  a  Board  of 
Engineers  it  was  recommended  conditionally  and  approved  that  a  mov- 
able dam  be  constructed  instead  of  a  fixed  dam.  (See  Keport  Chief  of 
Engineers,  1890,  page  2143  et  seq.)  This  Board,  in  a  subsequent  report 
dat^Mi  November  26, 181H)  (6793-1890),  for  reasons  therein  given,  with- 
drew its  former  suggestion  and  recommended  the  construction  of  a  fixed 
dam  as  originally  proi)osed. 

The  Board  of  Engineers  constituted  to  examine  and  report  upon  the 
plan  and  general  design  of  Lock  2  recommended  in  their  report  of  No- 
vember 25, 1890  (6727-1890),  a  lock  of  280  feet  available  length,  52  feet 
interior  width,  conforming  to  the  dimensions  prescribed  for  Lock  1,  but 
recommending  a  depth  of  6J  feet  of  water  on  the  upper  miter  sill,  and 
thus  to  provide  for  a  mininrnm  navigation  of  6  feet  instead  of  4  feet, 
because  "  this  can  be  done  without  extra  cost''  and  "is  necessary  for 
the  economical  transportation  of  coal." 

The  plan  for  Lock  No.  2,  as  approved,  shows  a  uniform  depth  of  6 J 
feet  of  water  on  the  sills. 

The  style  of  dam  being  thus  determined,  new  plans  for  Lock  No.  1, 
providing  for  a  depth  of  water  of  4  feet  on  the  lower  and  6J  feet  on  the 
upper  miter  sill,  and  for  a  fixed  dam  and  abutment,  were  submitted  to 
the  Chief  of  Engineers  and  by  him  referred  to  a  Board  of  Engineer  Ofti- 
cers,  who  in  their  report  of  April  20,  1891,  recommended  the  plans  for 
approval,  the  report  of  the  Board  being  approved  by  the  Secretary 
of  War  April  25,  1891,  the  plan  for  Lock  No.  1  submitted  being 
^^  almost  identical  with  the  *  *  •  plans  for  Lock  No.  2"  (see  Re- 
poTt  Chief  of  Engineers,  1891,  page  2280  et  seq).  Lock  No.  1  having 
a  lift  of  9  feet,  and  lock  No.  2  a  lift  of  11  i'eet. 

Locks  of  larger  dimensions  having  been  adopted  for  the  section  from 
Nashville  to  Burnside,  Ky.,  as  a  modification  of  the  existing  i>ix>jo<!tf,  it 
became  necessary  to  revise  the  estimates  submitted  in  1882  and  188.3, 
and  such  revision  wjis  made  in  the  Annual  Eeport  of  the  Chief  of  En- 
gineers, 1891,  page  2270,  as  foljows: 

Plans  and  estimates  for  Locks  Nos.  1  and  2  have  been  prepared  ind  contractH  for 
portions  of  the  work  have  been  niado,  from  which  it  is  now  estimated  that  each  lock 
and  dam  will  cost  not  less  than  $250;()00.  An  estimate  of  the  section  from  Nashville 
to  Point  Burnside,  ])rovided  twenty- three  locks  bo  found  necessary,  amounts  to 
$5,750,000,  and  to  continue  the  improvement  to  the  head  of  Smith  Shoals,  with 
seven  additional  locks  and  dams  of  ei^nal  cost,  would  amount  to  $1,750,000  more,  or 
ft  total  of  $7,r)00,0(X),  an  increase  of  the  original  estimate  by  $3,422,078,  which  modifi- 
cation is  ma<le  and  submitted  in  this  report.  By  increasing  the  lift  of  the  locks  it 
inay  be  found  possible  to  decrease  their  number  and  thus  complete  the  improvement 
at  ft  reduced  cost. 

The  appropriations  made  for  work  nnder  tlie  present  i>roject  from 
Nashville  to  the  head  of  Smith  Shoals,  are  iis  follows: 

Act  of— 

August  5,  1886 $75, 000 

August  11,  1888 20(K  000 

S<Tt«mher  W,  1890 ITK),  (XX) 

Total 525,000 


1934   RKrOKT  OP  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

Ba»ed  iiitun  tbe  alwvc-naintMl  appropriations,  four  coDtractiiwitb  tw( 
siipplenicittal  aKroemPiitfl  were  uiatle  and  are  now  in  force  as  Uerciu 
at'tei'  ilt'scrit>ctl,  aggroKatiiig  the  soui  of  $286,072.75. 

Oil  Sejitutiittur  111,  18S8,  a  contract  waM  CHtered  iuto  with  Hulmex  i 
VVilk,  ot'XasliviUf,  Teiiti.,  for  tlie  coiiRtnictiouof  a  pait  of  tLe  nuMonr 
of  L<H'k  I,  t't<'.,  tlio  consideration  of  tbe  eon  tract  being  $57, (>8((.  Abqii 
plf'iiioutid  iigrooment  or  laodiUcation  of  ttie  contract  was  made  Angnic 
2l',  1'Sgi,  fur  iidditional  masonry  due  to  the  mibstitntioa  of  maM>nr>'  ii 
th4-  liind  wall  for  natural  rock  in  place,  thereby  increasing  the  ctn 
sideration  of  the  contnict  to  $76,222.25.  Tlie  time  of  completion  ofthi 
contract  lia«  been  cxtcnde<l  to  December  31, 1892. 

On  October  17,  18'JO,  a  (contract  was  entered  into  with  Henry  F 
Holmes,  of  Xashvillc,  Tcnn.,  for  the  partial  construction  and  comple 
tion  of  I  he  iiia:tonry  of  Lock  1,  tbe  consideration  of  the  contnu-t  beio] 
^;t3,41Kl.<'>0.  A  supplemental  iif^ reenieut  or  modification  of  the  coiitrac 
was  made  October  1),  18!>1,  for  »<Iditional  ma.sonry,  due  to  the  chauci 
in  hciglir  of  liK'k  wa1l»,  resulting  from  the  adoption  of  a  fixed  dam  in 
stead  of  a  movable  dam,  thereby  increasinR  the  c^naidenition  of  tb 
contract  to  ii')t«,74J  ,5(1.  Tlie  time  of  complctiou  of  the  contract  has  heei 
extcuiled  to  December  31, 1893. 

On  May  'M,  1H9I,  a  contract  was  entered  into  with  Holmes  &  Will 
of  Nashville,  Teiin,,  for  the  constructiouof  the  abutment  of  Dam  Nal 
the  consideration  of  tlie  ^-ontract  Iwiug  ^H),8HK  The  time  <if  eouiple 
tion  of  the  coutnwt  lia«  been  extended  to  December  31, 1892. 

On  February  24,  IS!*  1 ,  a  t^ontrai-t  was  entered  into  with  Rich  &  Hulmea 
of  Nashville.  Toun.,  for  tbe  ronstrnctiou  nf  the  masonry  of  IxK-k  2.  in 
eluding  bnihitng  of  coffer  dam  and  excavation  of  lock  pit,  the  cousid 
eration  of  the  contriu-t  being  $lf>3,i>5().  The  time  of  completion  of  woi) 
nndcr  tbe  conti-atit^  ia  August  24,  1892. 

The  following  statement  shows  the  price  for  cflch  class  of  work  ilnni 
niidei'  the  abovci-named  cimtracts,  excepting  that  for  LtK;k  No.  2,  ibi 
termination  of  said  conti-.tct  during  tbe  progress  of  the  i>ropoae<i  wiirl 
and  in  accordance  with  its  terms  having  been  apprtnW  by  the  Sent 
taiy  of  War.  No  masonry|hiis  I>een  laid  and  but  little  work  done  undei 
this  rontract,  which  will  be  Ici-minateit  and  closed  at  tlic  ©irliestdaj 
iiract K-able  and  for  the  nuiMtns  hereinafter  Htatcd. 


,  Cumbn-laiiil  ICin-r  ahtre  ytuhrilh 
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Tlie  amount  expended  to  June  30,  1891,  including  outstanding  in- 
debtedness, but  not  including  the  amount  *  pledged  by  existing  con- 
tracts, was  $77,140.45,  which  has  been  applied  in  the  examination  and 
purchase  of  lands  for  sites  of  lock-keepers'  houses  and  of  locks  and 
dams  Nos.  1  and  2;  fencing  United  States  lands;  advertising,  etc.,  for 
proposals*,  part  excavation  of  lock  i)its  and  site  of  abutment;  con- 
struction of  lock-keepers'  house,  and  of  cofferdam.  Lock  No.  1;  pay- 
ments on  stone  for  masonry  of  lock  and  abutment,  and  the  contingen- 
cies pertaining  to  the  entire  work;  rebuilding  snagboat  Weitzelj  and 
refitting  same  with  pumping  engine,  hoisting  engine,  derrick,  mat- 
tresses, with  attendant  barge,  etc. ;  clearing  the  channel  below  Burks- 
ville  of  snags  and  other  surfa^ie  obstructions  brought  down  by  the  an- 
noalfloods;  reducing  rock  and  gravel  bars;  extending  and  repairing 
^  riprap  dams  to  maintain  the  improvements  already  secured;  tliis chan- 
nel work  being  done  from  August  to  November,  1888,  and  from  ]\Iarch 
to  May,  1889,  each  inclusive.  , 

The  cost  of  rebuilding  and  refitting  snagboat  Weitzel,  the  pay  rolls 
rf  snagging  parties,  and  other  contingent  expenses  incident  to — 

Channel  work  aniouut  to $12, 212. 52 

Canalizatiou  and  contract  work,  etc 64, 027. 03 

Total  to  June  30,  1891 77,140.45 

During  July,  August,  and  June  of  the  present  fiscal  year,  a  small 

amount  of  snagging,  et<;.,  was  done  in  the  channel  below  tlie  mouth  of 

Caney  Fork  River.    This  work  was  carried  on  by  the  snagboat  Weitzel 

^  in  Judy,  1891,  and  June,  1892,  and  in  August  by  the  snagging  party 

'  that  had  been  employed  on  the  Caney  Fork  River  while  droppingdowji 

tlie  Cumberland  River  to  moorings  near  !5^ashville. 

The  work  consisted  of  removing  128  snags  from  the  channel  and 
catting  down  or  deadening  043  overhanging  trees  at  about  eighteen  or 
twenty  localities  between  Nashville  and  Carthage. 

The  amount  expended,  $1,547.56,  for  the  above-named  channel  work 
And  contingencies  pertaining  thereto  was  paid  for  from  the  appropria- 
tion for  "  Improving  Cumberland  River  above  the  mouth  ot  Jellico, 
Ky.,"  act  of  August  2,  1882,  which  was  made  available  for  use  **  above 
Kashville''  under  the  provisions  of  the  act  of  September  19,  1890. 
(See.  3.) 

Also,  in  June,  a  steam  derrick  boat  and  quarter  boat  were  fitted*up, 
and  a  snagging  party  organized  in  Nashville  for  clearing  the  channel 
of  the  upper  river  of  surface  obstructions,  and  on  the  14th  of  that 
DJoath  the  boat^  and  working  force  were  towed  up  the  river  by  the 
Biiag  boat  Weitzel  to  Orchard  Landing,  about  250  miles  above  Nash- 
ville. Snagging  was  begun  on  June  18  at  Orchard  Landing,  and  con- 
tinued downstreiim,  reaching  Neely  Shoals,  a  distance  of  about  24  miles, 
ftt  the  close  of  the  fiscal  year. 

The  following  work  was  done  on  this  section,  viz : 

Hock  takou  from  channel cubic  yards . .      2 

^ag8  removed uimiber. .  172 

^Werhanging  trees  cut  down,  topped,  and  deadened do 998 

Landings  cleared  at  Bakerton  and  Cheek  Lauding;  a  buoy  was  placed  on  dam  at 
Willis  Creek  to  locate  it  at  high  waiter. 

Channel  operations  will  be  continued  during  the  working  season  of 
1802. 

Built  new  quarter  boat  and  calked  the  hulls  of  snag  boat  Weitzely 
and  three  barges. 
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Examinations  were  made  in  June  of  the  obstructions  at  Salt  Lick 
Island,  Holliman  Island,  and  Bartlett  Shoals,  having  in  view  a  needed 
improvement  of  the  channel  at  those  i)oint^  177  miles,  183  miles,  and 
l*2i)  miles  below  Burnside,  Ky.,  respectively. 

The  following  work  pertiiining  to  the  prosecution  of  canal  construc- 
tion under  contract  was  also  done: 

Fitted  up  a  small  boat  with  derrick,  drill,  and  pump,  etc.,  for  use  of 
party  employed  in  examinations  pertaining  to  the  selection  of  lock 
sites,  etc.  Made  survey  of  upper  approach  to  Lock  No.  1  and  plotted 
notes  of  same;  made  test  borings  at  site  of  Lock  No.  2;  examined  laud 
near  Buttermilk  Shoals  for  site  of  Lock  No.  3;  ran  check  line  of  levels 
from  Lock  No.  1  to  LiK'ks  Nos.  2  and  3,  and  also  to  Gallatin  landing 
for  selecting  site  of  Lock  No.  4;  made  detached  plans  of  lock  masonry, 
constructed  models  of  lock  and  abutment  of  Dam  No.  1. 

Four  (Mnitracts,  as  previcmsly  stated,  were  in  force  during  the  fiscal 
year;  two  pertaining  to  Lock  1,  one  to  abutmant  of  Dam  1,  and 
i)ne  t4)  Ix)ck  2.  Operaticms  were  in  ])rogress  under  these  contracts  dur- 
ing the  first  lialf  of  the  present  fiscal  year;  subject,  how^ever,  to  fie- 
quent  inti^rruptions.  In  December  work  wa«  entirely  suspended, ex- 
cept at  the  quarries,  by  reason  of  high  water,  which  continued  until 
the  middle  of  June,  1892.  During  that  month  work  was  resumed  on 
the  abutment  of  Dam  No.  1  and  will  be  continued  at  Lock  No.  1  as 
soon  as  the  water  recedes  sufficiently  to  warrant  the  pumping  out  of 
the  cofterdam.  Only  about  37  per  cent  of  each  of  the  estimated  quan- 
tities of  lock  and  abutment  masonry  having  been  laid,  it  was  necessary 
that  the  contract*  be  extended,  as  i)reviously  stated;  the  work  on  the 
abutments  t(^  be  completed  December  31, 1892,  and  that  on  the  lock 
December  31,  1893. 

The  following  table  shows  the  total  amount  of  work  done  under  the^e 
contracts,  and  also  the  work  done  during  the  present  fiiscal  year,  from 
July  to  December,  1891,  and  in  June,  1892. 


I 

Exciivntiou.    i      - 


Lock  1. 


I 


1885)  to  1891.!     1H92. 


Knrtli 
Iio«  k  . 


l»,r»07.7  ;     1,427 
17.835.0       2,030 


Totjil. 


3.J»:{4.7  . 
1»,8G5.<)  I 


1891. 


485 


Abiitnicnt  Daml. 
1802. 


Lock  2. 


5.093 
10 


Total. 

i_ 


Ou.  yd*. 

5,578 

10 


189L 


3.(X»0 


1692.    I    Total. 


Cxi.  ytlt- 

11.949  I       14.  M9 

G16  <>H 


Masonry. 


Lock  1. 


Altittmrtit 
Daiol- 


l*oiiit<'<l  fair. . . . 

Ilork  far.' 

Iliukin^ 

lillNll    liaillllHTt  ll 

QuuiiiH 


Of/,  yds.  :  Cu.  iid*. 

845 


615 

2,919 

28 

40 


Total 


4,447 


ir, 


All  tho  iiiaaonrv  wan  laid  during  tli<'  prosont  fiscal  year. 

Lon^lli  of  cotlVrdam  Lock  1,  1,134  linear  feet.    Length  of  coifurdam  Lock  2,  650  linear  foet. 

Rin(^e  April  22,  1892,  all  work  in  tlie  channel  has  been  under  theim- 
niedijite  supervision  of  First  Lieut.  John  IJiddle,  Corps  of  Engineers,  aini 
ail  work  under  contract  in  local  charge  of  Mr.  J.  8.  Walker,  assistant 
engineer. 

The  total  amount  expended  during  the  present  fiscal  year,  including 


pr 
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outsbiDcliug  indebtedness  but  not  including  tlie  amount  pledged  by  ex- 
isting contracts,  was  $(i(),3o7.8(>. 

The  Board  of  Engineers  of  1887  in  its  report  on  this  improvement 
says:  '*The  loi^ks  on  the  Cumberland  Eiver  are  assumed  to  be  specially 
intended  ti>r  the  development  of  the  coal  traffic  of  the  Upper  ( ■umber- 
land.'^  AVTiile  one  member  dissented  from  the  recommendation  of  the 
Board  as  to  the  size  of  the  locks,  thinking  smaller  ones  preferable,  in 
giving  bis  reasons  for  his  opinion  he  also  assumes  that  the  requires- 
ments  of  the  coal  ti-acle  should  settle  the  question.  He  says:  "While 
uniformity  is  a  desirable  thing  in  such  matters,  I  do  not  think  it  would 
be  just  to  those  most  interested  in  the  development  of  the  coal  trade 
on  the  Cumberland  River  to  build  larger  locks  than  they  desire,  espe- 
cially as  it  would  delay  and  increase  tlie  cost  of  the  work.'' 

The  act  of  Congress  of  September  10, 1800,  providcil  for  the  expend- 
iture of  $5i),(KK)  at  Smith  Shoals,  subject  to  the  ai>])roval  of  the  Secre- 
tary of  War.  The  great  coal  region  on  the  Cumberland  is  above  those 
shoals,  and  it  is  estimated  that  the  construction  of  some  seven  locks  at 
these  shoals  would  connect  that  region  with  the  Cumberland  at  Burn- 
side,  just  at  the  crossing  of  the  Cincinnati  S^mthern  Kailroad.  Below 
this  point  the  Cumberland  is  navigable  for  at  least  four  months  of  the 
year.  The  buihling  of  these  seven  locks  will  certainly  tend  to  the  de- 
velopment of  the  coal  trade  as  nnu^h  as  the  construction  of  the  same 
numbi'r  of  locks  just  above  Nashville,  and  therefore,  in  view  of  the 
language  of  the  last  appropriation  act,  I  recommende<l  that  the  $5(MMK) 
ht  exiMjnded  as  indicated  in  the  act.  This  rcMMuniiKMidation  was  ap- 
proved, and  a  careful  survey  of  the  river  from  the  lirst  shoal  below 
Bumside  to  the  head  of  Smith  Shoals  will  be  made,  as  well  as  observa- 
tions made  to  determine  the  volume  and  velocity  of  the  current  at  the 
various  stages  of  the  river  and  examination  for  lock  siti*s,  etc*.  It  is 
proposed  when  lock  sites  have  been  definitely  determined  to  take  proper 
stqw  for  securing  the  necessary  land. 

A  lock  and  dam  constitute  an  obstruction  to  navigation  which  is  only 
jnstifiable  when  their  aid  to  navigaticm  more  than  counterbalances  their 
injury.  The  locks  alone  are  no  obstruction.  The  dams  sliould  not  be 
boiltuntil  they  are  required  as  an  ai<l  to  navigation,  which  will  not  be 
nntil  after  more  than  a  half  dozen  hxtks  are  built.  By  this  plan  th<5 
river  will  be  unobstructed  with  dams  until  their  constnurtion  will  be  an 
immediate  benefit,  and  for  these*  years  the  imj)rovement  is  saved  the 
exi)eu8e  of  maintiiining  h>ck-keepers  ami  the  wear  and  tear  on  Ux-k 
machinery  and  the  dams.  It  is  jn-oposed  to  prosecute  work  simulta- 
neously on  as  many  locks  as  the  available  funds  will  i)ermit. 

If  an  appropriation  of  $5<K),(K)0  was  made  for  this  imi)rovement  every 
^ther  year  for  the  next  twenty-eight  years  its  comidetion  could  be  ex- 


•wfcu  anu  (lains,  naviffiraon  jnstciut  ot  imng  iinpiovcd  will  for  most  of 

the  time  be  worse  than  it  is  to  day.    The  permaiioiit  iminovoinent  of 

tlie  river  by  locks  and  dams  will  benefit  the  next  {teneration,  bnt  in  the 

mean  while  the  present  {roneration  should  not  bo  overlooked.    In  my 

opiuion  not  less  than  $5,()00  a  year— and  special  circnmstances  may 

require  a  larger  amonnt  some  years— should  be  expended  on  this  part 

^iS?^  f^™       '*"*^  ,-^*^'*''''  ^^'"^^  3(K)  miles  in  length,  in  building  and  re- 

S^t  ^fimSrKv"'"'  "'  «"»RS"'ff'  a'Hl  other  n4essary  work.    I  do 

JmoStThalf  «£f„M  K  "^I'-'^'-ately^  as  it  is  so  small  compared  with  the 

amount  that  should  be  appropriated  for  the  improvement. 

ssa  92 122 
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As  Congress  has  indicated,  by  its  designating  $50,000  for 
the  work  at  Smith  Shoals,  that  it  desires  the  work  to  be  cai 
there  as  well  as  at  the  looks  immediately  above  Nashville,  j 
there  are  no  serious  engineering  objections,  it  is  proposed  in  tl 
to  prosecute  the  work  from  both  points  at  as  many  locks  as  tl 
available  will  permit.  It  would  seem  better  to  treat  all  the 
one  improvement  and  not  to  limit  a  part  of  the  appropriatio 
possible  that  complications  about  obtaining  a  suitable  site,  < 
causes,  might  leave  one  portion  of  the  river  with  more  funds  tl 
necessary,  wiiile  the  other  part  was  suffering  for  lack  of  m 
account  of  the  appropriation  being  divided. 

Contract  was  entered  into  February  24, 1891,  with  Messrs 
Holmes,  of  Nashville,  Tonn.,  for  building  cx)fferdam,  excavat 
pit,  and  building  masonry  of  Lock  No.  2.  The  time  for  the  coi 
■  of  this  \ovk  was  stated  to  be  on  or  before  August  24, 1892.  Th< 
cations  state  that  " excavation  will  be  carried  7  ieot  and  pro 
l)lacos  10  feet  below  the  low- water  pool  No.l,"  and  that  the  foi 
'^shall  be  excavated  to  solid  rock.  Borings  show  some  irregi 
the  average  depth  of  rock  below  the  surface  of  low  water  in  ] 
1,  at  a  point  close  to  the  dam,  being  4  feet,  and  300  feet  below  1 
9  feet.^ 

Actual  operations  establish  the  fact  that  solid  rock  can  not  1 
throughout  the  lock  pit  at  anything  like  the  depths  specifie<] 
the  masonry  must  not  be  permitted  to  rest  upon  the  insecure  foi 
of  rock  slabSj  loose  rock,  gravel,  sand,  clay,  etc.,  existing  at  t 
fied  depths,  it  became  obligatory  that  the  contract  be  modified 
the  actual  condition  and  character  of  the  site,  it  being  evident 
contractors  could  not  be  re(iuired  to  do  the  work  except  in  ac< 
with  a  supplemental  agi-eement.  Such  agreement  or  moditic 
(luires  the  consent  of  the  sureties  of  the  contract.  In  this  cai 
the  sureties  is  dead,  and  the  executors  of  his  estate  are  not  w 
grant  consent  to  any  modification  of  the  contract  of  Rich  &  H< 

Under  date  of  May  21, 1892,  it  was  recommended  that  the  coi 
terminated  under  provisions  permitting  a  termination  "for? 
cause"  during  the  life  of  tlie  contract  without  liability  on  the 
the  United  States  upon  payment  to  the  contractor  for  all  w< 
and  all  material  furnished.  Tliis  recommendation  was  approve 
Secretary  of  War  Jui>e  3,  1892,  with  instructions  to  execute 
mental  articles  covering  a  termination  of  the  contract  under 
visions  of  the  contract.  At  the  close  of  the  fiscal  year  this  ma 
in  i)rocess  of  adjustment  by  taking  inventory  of  property  and 
ing  the  same.  Supplementary  articles  will  be  executed  as  soon 
ti  cable. 

When  the  stage  of  water  permits,  a  careful  examination  will 
of  the  present  site,  and  perhaps  other  locations,  to  determine  tl 
ability  of  continuing  the  work  at  the  present  site  or  of  subniittii 
site  for  aj)proval. 

Estjiimto  for  improving?  Cumberland  River  l»y  locks  and  dan»  from 
NaHhville  to  head  of  Smitli  Shoals,  as  modihed  in  1891 $7.1 

Amount  appropriated 

Amount  expended,  including  outstanding  indebtedness  and  wounts 
covered  by  contra ctb ^ ^ 
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Money  statement. 

July  1, 1891,  balance  unexpended , $4  i8, 318. 60 

Jane  99, 189^,  amonnt  expended  during  liscal  year 64, 901. 49 

July  1, 1892,  balance  unexpended 383,417.11 

July  1, 1892,  ontetanding  liabilities $1. 456. 37 

Ji^y  1«  l$d2,  amount  covered  bv  uncomplete<l  oontraot^ 220. 882. 53 

222, 338. 90 

July  1, 1892,  balance  available 161,078.21 

ABMrant  appropriated  by  act  approved  July  13,  1892 250, 0(X).  00 

AaioQDt  available  for  fiscal  year  ending  June  30,  1893 411, 078. 21 


Amonnt  (estimated)  reqaire<l  for  complotion  of  existiuj^  ])rojort 6, 725, 000. 00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  eliding  Juno 

3D,  1894 1,000,000.00 

Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 

I  OUMBERLAND  RIVER,  ABOVE  MOUTH  OF  THE  JELLIOO,  KENTUCKY. 

Two  appropriations  have  been  made  for  this  scc^tion  of  the  river, 
aggregating  the  snm  of  $15,000,  viz: 

Act  of— 

March  3,  1881 $10,000 

August  2,  1882 5,000 

No  work  has  been  done  since  1883.  The  appropriation  of  $5,000, 
made  by  act  of  August  2,  1882,  and  hehl  over  and  unexpen<led,  was 
Diade  available  by  the  act  of  September  19, 1890,  for  expenditur**,  and 
to  be  "applied  to  the  removal  of  snags  and  sand  bars  in  the  said  Cum- 
Uirland  River,  above  Nashville,  Tenn." 

The  sum  of  $4,922.02  has  been  so  expended.  In  1891,  $3,374.40,  an<l 
in  present  fiscal  year,  $1,547.56.  For  work  done  see  "2.  Above  Kash- 
viUe.'' 


Money  statement, 

July  1,  1891,  balance  unexpended $1,  025.  n  i 

•^une  »),  1892,  amonnt  expended  during  fiscal  year 1, 517. 5(> 

•^^y  1,  1892,  balance  unexpended 77.  })8 


List  of  steamboats  (stern  wheel)  j)!}/ in ff  on  Cumberland  River  beloiP  Xashville, 


Name. 


-i'^**t1«»  a.  Blackmail 
a"  '^.  I>ronillartl 

ft-  I'Vank 

A  V  -A-(toodin 

,r    £>.  Khoa 

j:  KSkilw* 

^*hnOrin,No.3 


length. 

Breadth. 

Depth. 

Feet. 

Feet. 

Feft. 

61 

18 

3.C 

W5 

31 

5 

98 

18 

4 

lOH.  6 

2a.  3 

3 

149.0 

28.6 

3.5 

i«r> 

27 

4.6 

68 

17.9 

3.1 

95 

17 

3.5 

Toiinago. 


Xft. 

25. 20 
467.  17 

70.  56 

6<) 

J 72. 76 
203. 77 

41.43 

95. :» 
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List  of  »ieamboat$  (stern  wheel)  plying  on  Cnmherland  Hirer  above  Naskrille. 


John  T.  C*rw»n  . 

A.  IiYank 

John  Fowler 

J.W.Hart 

K.  T  UuLman  . . . 

Pearl 

J.J.Odil 

I.T.lthwi 

John  Orm,  No.  3. 


Name. 


Depth.  Ton 


J\ 


Cumberland  Rirer,  above  Xaehville,  between  Burneide,  Ky,,  and  Butler  Landing,  J\ 

diitta  ttce  14S  milet. 


St4.»rn.wheol  Htoamers. 


Clayton  II.  Webh. 
Cr«»<M»nt 


Breadth. 

Depth. 

Feet. 
25 
16 

Feet, 
3 
3 

Torn 
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Cnmhcrland  Itlvvr  below  Naekville,  Tenn,,  from  July  1, 1801,  to  June  SO,  1S9S, 


ArtiHos. 


Tons. 


ArUdce. 


Cattlo. 


Wood jr.,  625 

(Iraiii    .  - . : II.  0:i3  '{  Ilonsea  and  mulea. 

LiinilM-r !».700   'Salt.. 

Hi UkK «  W^      Flour 

Tol.a««o 4.000      (;««].. 


Tons. 


Article^}. 


1.500  ;!  Hog8.... 
1.5(H)  '   Shingle.H 


780 

7oy 

700 


Iron. 

Uay 

General  UKMrliandis**. . .     i 


NumlMT  of  i>aHs«-nji<TH,  15,000. 


Cumhrrlnnd  Hivcr  above  XofthviJle,  Tenn.,from  July  /,  lS91j  to  June  .^0,  1892. 


ArtU'lort. 


Tour. 


Articles. 


Tona. 


Artieles. 


Sand I  14. 900  CrosH  iiea 

Lmiibor i  14.  700  Toharoo 

StavcH      0,  0<»0i  Hor«i«'«  and  niiile.H  ... 

Craiu 4,922  WcmhI 

Cattle a.olH.Ho^M 

Salt ^'^^  LofiH I    1,12:>      Iron 

Spoki'H l.yoo  Flour I        928.    General  morchandise. 


l,6na  Coal... 

1,620  :  Sheep. 

1,423  :  HrickM 

1,325  !  Hay 


1.291      Shingles. 


Number  of  pnssfngertj,  22,000. 


Cumberland  liivrr  above  XaMhrille,  Teini.;   above  BurnHdc-Smiths  Shoah,  from  Jul 

1891,  to  June  .if),  1802, 


Artieles. 


Coal 

^«K« 

Cro8A-tios. 


Tons. 


500 

11,250 

4,375 


Artii.'les. 


Stavea 

C«Hlar  logs . . 
Cedar  posts. 
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B  B6. 

IMPROVEMENT  OF  CANEY  FORK  RIVER,  TEXNESSEE. 

This  stream  rises  iu  the  plateau  of  the  Cmnberhiiul  Mountains,  iu 

Cnmberlaud  County,  Tenn.,  and  discharges  into  the  CuiubiM  land  I^ivi^r 

at  Carthage,  about  116  miles  above  Nashville.    The  Caney  Fork  Kiver, 

about  200  miles  long  and  having  its  eoxuse  and  watershed  wholly  in 

.  Tennessee,  is  navigable  to  Frank  Ferry,  about  02  miles  from  its  mouth. 

Under  provisions  of  act  of  Congress  approve<l  June  18, 1878,  an  ox- 

tmination  was  made  iu  February,  1879,  from  the  mouth  of  the  river  to 

Sligo  Ford,  72  miles.    (See  Report  of  Chief  of  Engineers,  1870,  pages 

1275-1277.)    In  compliance  with  provisions  of  act  of  Congiess  api)roved 

July  5, 1884,  the  examinations  of  1879  was  extended  in  188(5  from  Sligo 

Ford  to  Frank  Ferry,  a  distance  of  20  miles.     (See  Report  of  Cliief  of 

Engineers,  1887,  pages  17G8-1771.)    The  channel  was  found  to  be  ob- 

stnicted  by  rock  reefs,  sand  and  gravel  bars,  snags,  and  overhanging 

trees. 

The  lall  from  Frank  Ferry  to  mouth  of  the  river,  02  miles,  is  estimated 
to  be  about  132^  feet. 

The  present  project,  based  on  the  data  obtained  during  these  exami- 
nations, is  to  improve  the  02  miles  of  river  from  Frank  Ferry  to  its  mouth 
by  removing  the  surface  o])structions  brought  down  by  the  annual 
floods  and  building  necessary  riprap  dams  and  training  walls,  so  as  to 
*tain  sufficient  water  for  safe  navigation  for  steamboats  drawing  not 
^nore  than  3  feet  during  the  usual  boating  season  of  about  live  months, 
^mFebnmiy  to  July, 

The  following  appropriations  have  been  made  for  this  work  by  acts 
^  Congress,  viz : 

Junel4.  1880 $6,000 

^arch3,1881 4,000 

Augusta.  1882 IJXK) 

July  5,  1884 3,(K)0 

Augusts,  1886 3,<K)0 

August  11,  1888 2,5tX) 

September  19, 1890 2,500 

Total 25,IHX) 

rrheamountexpendedtoJune30, 1801,in(•ludingoutstandingin(lebted- 
^^^«8  was  $23,353.49,  which  was  used  in  removing  snags  brought  down  by 
I*  ^^  annual  floods,  cutting  overhanging  trees,  reducing  gravel  an<lsand 
.    ^Xrs,  in  repairing  and  building  wing-dams,  and  has  resulted  in  greatly 


^        Active  operations  in  ehannel  were  in  progress  at  the  close  of  the 

*^>st  fiscal  year,  and  were  eontinue<l  during  this  year  from  Mine  Lick 

^  *^land  to  mouth  of  the  river,  at  Carthage,  Tenn.,  removing  30  cubi(* 

^"iurds  rock,  227  snags,  and  5,909  overhanging  trees  at  thirty-one  diilcr- 

^^t  localities  in  the  distance  of  about  60  miles.    The  excellent  Avork 

^lone  in  clearing  the  channel  will  be  of  gieat  advantage  to  the  rafts 

^Jid  flatboats  coming  down  on  the  so-called  I'ain  tides.     Work  was 

^5i»l>ended  in  August,  1891,  the  ai)i)ropriation  being  nearly  exhausted. 

^te  property  pertaining  to  this  work  was  moved  down  the  Cumber- 

^**iid  River  to  Xsishville  and  ])laced  in  charge  of  watchmen,  with  other 

^^gineer  property,  as  a  measure  of  economy  and  safety. 
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The  ainoxiiit  expended  during  the  fiscal  year,  iucluding  outetanc 
iiidebtiedness,  was  $2,501.86. 

A  small  outlay  is  absolutely  necessary  iu  each  year  to  maintain 
cbannel  in  the  sale  navigable  condition  existing  in  August,  1891, 
the  removal  of  snags,  drift,  and  other  surface  obstructions  bron 
down  by  the  annual  floods,  as  is  common  to  the  mountain  stream 
this  se<*tion. 

The  commerce  of  the  Caney  Fork  Eiver  during  this  fiscal  year 
materially  increased;  three  small  steamboats,  with  an  aggregate 
nage  of  419A  net  tons,  having  plied  at  irregular  interval  upon 
stream.    The  greater  part  of  the  commerce,  however,  has  consis< 
as  heretofore,  of  logs  and  lumber  in  rafts,  but  the  merchants  state  t 
rafts  reach  them  miKle  of  logs  from  the  Cumberland  Eiver  and  its  i 
eral  tributaries,  and  that  they  have  no  means  whereby  to  report  i 
arately  the  number  of  logs  or  rafts  received  from  the  Caney  F 
Kiver. 

Est  iiiiate  for  improving;  Caney  Fork  River  from  its  moiitli  to  Frank  Ferry.  $45, 223 

Auiuunt  appropriated 25, 00( 

Aiiioiiut  expended,  including  outstanding  liabilities 24,96( 

Money  statement, 

July  1,  1801,  balance  unexpended $2, 5S£ 

June  30,  IHtfe,  amount  exi>ended  during  liscal  year 2, 481 

July  1,  1892,  balance  unexpended 55 

July  1,  1892  outstanding  liabilities 2( 

July  1, 1892,  balance  available 3S 

Amount  (estimated)  reijuired  for  completion  of  oxistinj^  project 20. 22S 

Amount  thatcau  bcprofitahly  expended  iu  lisealyenreudingJuueSO.  1894     20,  22« 
SubmitU'd  iu  compliance  with  requiienieuts  of  sections  2  of  river  and 
harbor  acts  of  1800  and  18t)7. 


List  of  steamboats  {stern  tvhcel)  plying  on  Caney  Fork  River, 


Name. 


JVarl 

,I.,J.(hlil... 


Length.    Breadth. ,  Depth.  Toud: 


Feft.      I 
118.5  I 
22.0 
28.5 


'    JVet. 


3.5  ; 

2.7 

3.0 


.V* 

'1- 

1 
1' 


COMMKIICIAL  STATISTICS. 


Cnnvij  Furl  Hirer,  Teunesseef  from  July  1,  1891,  to  June  SO,  1S02, 


Artit'K*8. 


T 


Grain. 
Salt  . . 


Number  of  iniHSfU^cra,  10. 
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B  B  7. 

IMPROVEMENT  OF  SOUTH  FORK  OF  CUMBERLAND  RIVER,  KENTUCKY. 

The  South  Fork  of  Cumberland  Eiver  is  formed  by  the  junction  of 
Clear  Fork  and  New  Eiver  in  Scott  County,  Tenn.  From  the  point  of 
union  the  river  takes  a  northerly  course  of  about  88  mUes,  35  miles  in 
Tennessee  and  53  miles  in  Kentucky,  entering  the  Cumberland  Rivet 
near  Burnside,  Ky.,  about  2  miles  below  Smith  Shoals. 

An  examination  was  made  in  the  winter  of  1880,  under  the  provi- 
sions of  the  river  and  harbor  act  of  June  14,  1880.  It  was  then  found 
that  the  South  Fork  could  notbe  navigated  on  its  upper  waters,  owing  to 
the  great  sandstone  bowlders  that  obstructed  the  narrow  rapid  channel. 
Its  lower  course  from  Devils  Jumps  to  mouth  of  river,  a  distance  of  44 
miles,  was  found  to  be  seriously  obstructed  by  gravel  and  sand  bars, 
rock  reefs,  and  surface  obstructions,  similar  in  character  to  other  moun- 
tain streams  in  this  vicinity.  It  was,  however,  deemed  feasible  to  re- 
duce the  reefs  and  burs,  clear  the  channel  of  snags,  drift,  and  overhang- 
ing trees,  and  by  the  use  of  wing  dams  to  contract  and  deepen  the  chan- 
nel. 

The  original  project  consisted  in  thus  clearing  and  deepening  the 
navigable  channel  in  Kentucky  from  the  State  line  to  mouth  of  river, 
so  as  to  obtain  a  safe  channel  for  the  passage  of  rafts  and  flatboats  at  a 
stage  of  the  river  not  lower  than  3  feet  above  average  low  water. 
Work  has  been  limited  to  the  section  of  river  below  Devils  Jumps,  a 
distance  of  43.6  miles,  with  a  fall  of  134  feet;  58  feet  in  the  upper  12.6 
miles  and  76  feet  in  the  lower  31  miles  of  river. 

The  following  appropriations  have  been  made  for  this  work  by  acts 
of  Congress,  viz : 

August  2,1882 $3,000 

July  5,  1884 4,000 

August  5,  1886 ,    5,000 

Total 12,000 

The  amount  expended  to  June  30,  1891,  including  outstanding  liabili- 
ties, was  $11,968.94,  which  was  used  principally  at  Sloan  Shoals,  and 
Roberts  Mill  Shoals,  improving  the  channel  and  securing  safer  naviga- 
tion for  rafts  and  flat  boats,  for  a  distance  of  about  16  miles  above  the 
mouth  of  river.  No  work  has  been  done  on  this  stream  since  Sep- 
tember, 1887,  and  no  expenditures  were  made  during  the  fiscal  year 
ending  June  30,  1892. 

The  Burnside  and  Nashville  Packet  Company  reports  that  because 
of  the  unfavorable  condition  of  the  channel  no  steamboats  have  ven- 
tured up  during  this  fiscal  year  though  urgently  requested  to  do  so, 
but  that  the  work  done  by  the  Government  has  caused  the  residents  to 
clear  up  the  tributary  streams,  thus  largely  increasing  the  rafting  in- 
terests. 

When  sLockwater  navigation  is  secured  at  Burnside  under  the  ap- 
proved project  for  the  canalization  of  the  ui)per  Cumberland  Eiver,  it 
will  necessarily  give  a  sufticient  depth  for  navigation  for  several  miles 
up  the  South  Fork. 

Estimates  for  improving  South  Fork  of  Cumberland  River,  Kentucky. 

From  Kentucky  Uno  to  Devils  Jumps $27, 538. 00 

iFrom  Devils  Jumps  to  mouth  of  river 35, 265. 00 

Total  estimate 62,803.00 

Amount  appropriated 12, 000. 00 

Amount  expenaed,  including  outstaudiu^j;  liabilities 11, 968. 94 


t 
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Money  statement 

July  1, 1891,  balance  unexpcndod $11 

July  1,  1892,  balance  unexpended 41 

July  1,  1892,  outstanding  liabilities i 

July  1, 1892,  balance  available 31 

{Amount  (estimated)  required  for  completion  of  existing  project 50, 803 
Amount  that  can  be  profitably  expended  in  fiscal  year  eiiding  June30, 1894    15,  OOC 
8ubmitted  in  compliance  with  re<|uirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

South  Fork  of  Cumberland  River,  Kentucky,  From  July  1,  1891,  to  June  SO^  1892. 


Articles. 


Tc 


Log! 

SUves 

CroM-ties  .. 
CtidAT  posts 
LumbM*  — 


3S 
1 


APPENDIX  C  C. 


►ROVEMENT  OF  TENNESSEE   RIVER  BETWEEN  CHATTANOOGA,  TEN- 
NESSEE, AND  FOOT  OF  BEE  TREE  SHOALS,  ALABAMA. 


PPOJRT  OF  CAPTAIN  GEO.  W.  GOETHALS,  CORPS  OF  ENGfXEEIiS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,18UJ,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORK. 

IMPROVE3IENTS. 


Tennessee  River  between  Chattanooga, 
Tennessee,  and  foot  bf  Bee  Tiee 
Shoals,  Alabama. 


2.  Operating  and  care  of  Muscle  Shoal.s 
Canal,  Tennessee  River. 


Engineer  Office,  U.  S.  Army, 

Florence^  Ala.^  July  7,  1S93. 

Gbksral:  I  have  the  honor  to  transmit  herewith  annual  reports  for 
the  works  of  improvement  in  my  charge  for  the  fiscal  year  ending  June 
SO,  1892. 

SK  •  ♦  *  ♦  He  3|C  3|C 

Very  respectfully,  your  obedient  servant, 

Geo.  W.  Goethals, 
CajJtain,  Gor^s  of  Enyineers, 

1g.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 


CC  I. 

IMPROVEMENT  OF  TENNESSEE   RIVER   BETWEEN   CnATTANOOOA,  TEN- 
NESSEE, AND  FOOT  OF  BEE  TREE  SHOALS,  ALABAMA  (260  MILES). 

The  report  on  this  portion  of  the  river  is  subdivided  to  agree  witli 
the  allotments  of  the  appropriation  for  improving  Tennessee  Kiver  be- 
low Chattanooga,  Tenn.,  act  of  September  19,  1890,  as  follows: 

1.  Chattanooga,  Tenn.,  to  Decatur,  Ala.  (180  miles). 

2.  Decatur,  Ala.,  to  Florence,  Ala.  (50  miles). 

3.  Florence.  Ala.,  to  the  foot  of  Bee  Tree  Shoals  (30  miles). 

1945 
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1.  CHATTANOOGA,  TENNESSEE,  TO  DECATUR,  ALABAMA. 

The  most  serious  obstructions  in  this  section  of  the  river  are  Ross 
TowheacL  Bunis  Bar,  " The  Suck,"  the  reefs  near  Bridgeport,  Ala., 
Widow  Bar,  and  Ciuntersville  Bar. 

J{oH8  Totchead. — This  divides  the  river,  about  1  mile  below  Chatta 
no()»ra,  into  two  portions;  the  rijijht  chute,  generally  used  during  the 
niediuuL  and  liij^her  water  stages,  is  not  navigable  during  low  water, 
because  of  rock  ledges  extending  across  to  tlie  towhead.  The  left  chute 
was  sehM'ted  for  navigation,  and,  to  increase  the  depth  of  water,  two 
riprap  dams  were  built  in  1873-'74;  one  extends  from  the  head,  aboat 
two-thirds  across  to  the  right  bank;  the  other,  from  the  foot  of  the 
t<»whead,  downstream  for  a  distance  of  400  feet.  Gravel  washed  out 
from  above  has  accumulated  at  the  foot  of  the  longitudinal  dam,  mitil 
at  present  a  gravel  bar  connects  its  extremity  with  the  left  bank;  about 
IS  inches  is  the  avaihible  depth  at  extreme  low  water. 

Burris  liar. — Willianis  Island,  about  7  miles  below  Chattanooga,  di- 
vides the  river,  the  present  low-water  channel  being  to  the  right  of  the 
ishmd.  This  channel  is  obstructed  by  Burris  Bar,  consisting  of  ledges 
of  rock,  entirely  across  the  channel;  the  bar  is  about  1,800  feet  in  leugth 
aiul  the  available  depth,  at  extreme  low-water  mark,  is  about  1  toot 
The  left  channel  is  obstructe<l  by  a  short  reef  at  the  head,  and  by  snags 
and  lM»wlders.    No  work  of  improvement  has  been  done  here. 

"  The  NwcA." — '*The  Suck^  is  the  name  commonly  applied  to  the  sev- 
eral rai)idsand  shoals  where  the  river  winds  in  a  tortuous  route  through 
the  mountains  below  (/hattan«)oga,  covering  a  distance  of  8.5  miles,  in 
which  the  fall  is  1(1.5  feet.  The  obstnictions,  separated  by  iK>ol8,  are 
known  as  Tumbling  Shoals,  the  Suck,  the  Pot,  the  Skillet,  and  the 
Pan,  and  are  formecf  by  rock  reefs  and  bowlders,  and  by  pntjecting 
rocky  iM)ints  frcnn  both  shores,  which  contract  the  waterway.  At  low- 
w;itcr  stages  Tumbling  Slioals  and  the  Skillet  are  especially  ditticult  to 
navigate;  as  tlie  river  rises,  the  Suck,  including  Suck  Pi»int,  becoines 
dilllcult  to  st<»m,  while  the  Pot  and  the  Pan  are  very  great  obstructions 
<liiring  the  high  stages. 

Tin*  ('hannel  work  carried  on  in  1809  and  1870  at  the  Suck  and  the 
Pot,  and  in  1«S89  at  the  Pan,  consisted  in  widening  the  cross  section  by 
the  removal  (»f  bowlders,  projecting  rocky  ])oints,  and  overhanging 
trees,  and  has  resulted  in  somewhat  diminishing  the  velocity  of  the 
current,  but  upstn»am  navigation  is  still  attended  Avith  delays  caused 
by  tiic  ne<essity  of  laying  lines  and  wari)ing  vessels  over  the  swifte>t 
places. 

Brhhjrport  Bars. — There  are  three  bars  in  the  vicinity  of  Bridge] )0i1. 
Ala.,  any  one  of  which  is  an  obstruction  to  navigation.  The  river  at 
this  locality  is  divided  by  Bridgeport  Island,  the  channel  on  the  lelt 
being  the  steamboat  nmte.  Near  the  head  of  the  island  is  the  lin^t 
rock  reef,  about  7(M)  feet  in  length,  on  which  there  is  a  mininuim  depth 
of  1  foot  at  extreme  low  water.  The  sec(md  obstruction  is  Just  above 
the  railroad  bridge,  also  rock  ledges,  about  1,100  feet  in  length,  with 
<le])tli  ot  water  at  lowest  stage  of  18  inches;  this  depth  covers  the  third 
rock  reef,  near  the  foot  of  the  island,  which  is  1,400  feet  in  length. 

Widow  Bar. — This  obstruction,  another  rock  reef,  is  about  2.5  miles 
below  Bridgeport  lslan<l,  and  is  about  2,800  feet  in  length,  the  depth 
of  water  varying  fiom  1.5  to  2.5  feet. 

Ountersvillc  Bar. — The  river  just  above  Guntersville  is  obstructed 
by  bowhlers  and  loose,  detached  rock,  which  makes  the  steambttat 
channel  very  crooked  and  diHicult  of  i)assage  during  low-water  stages, 
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b3'  a  rock  ledge,  300  feet  long,  on  which  there  is  a  minimum  (le[»th 

t\>ot  of  wat«r. 
tber  obstructions  of  minor  importance  exist  between  Guntersville 

Decatur,  but  their  exact  nature  and  extent  is  not  known,  as  a  sur- 
of  this  portion  of  the  river  has  never  been  made, 
be  approved  project  for  this  section  of  the  river  is  **  to  remove  ob- 
etioiis,  so  as  to  secure  a  depth  of  at  least  3  feet  at  low  water," 

$50,000  of  the  appropriation  of  September  19, 1890,  was  allotted 

be  expended  in  removing  bowlders  by  blasting,  cutting  trees  fiom 
banks,  and  dredging  at  and  between  the  localities  known  as  Tum- 
i|5  Shoals,  Suck,  Pot,  and  Skillet,  in  the  mountains  below  Chatta- 
ga,  and  in  channel  excavation  at  Bridgeport  and  Guntersville, 


rt 


'he  following  work  has  been  done  during  the  past  fiscal  year:  The 
vey,  begun  in  May,  1891,  was  complete  to  Kelly  Ferry,  about  23 
68  below  Chattanooga;  surveys  were  made  of  the  Bridgeport,  Wid- 
aiid  Guntersville  bars;  total  length  of  surveys,  32  miles.  The  maps 
ill  the  obstructions  have  been  platted. 

Lfter  the  completion  of  the  survey,  a  working  party  was  organized, 
1  work  at  Tumbling  Shoals  and  Suck  Point  begun.  At  the  former 
ality,  the  channel  immediately  below  was  considerably  straightened 
the  removal  of  obstructing  bowlders  at  Poor  Horse  and  Broad  Axe 
rs,  and  though  rock  excavation  was  attempted  in  the  channel  at  the 
oals,  with  a  view  of  increasing  the  depth  and  of  distributing  the  fall 
er  a  greater  distance,  high  water  stopped  the  work  and  but  little 
aid  be  accomi^lished. 

From  the  head  of  Tumbling  Shoals  to  the  head  of  the  Suck  the  large 
wlders  along  the  bank,  together  with  the  timber  up  to  high-water 
irk,  were  removed  by  blasting  and  cutting,  to  facilitate  discharge  at 
e  medium  and  higher  water  stages.  Eight  thousand  and  eighty- 
ree  cubic  yanls  of  rock  and  3,793  trees  were  removed. 
Under  advertisement  and  specifications,  dated  November  10, 1891, 
is  were  opened  November  30,  1891,  as  follows: 

9tract  of  proposals  for  removing  rock  at  and  near  Crunter  Reef,  Tennessee  Fiver , 
ilabama,  opened  at  Engineer  Office,  U.  S.  Army,  Florence,  Alabama,  Monday,  Xovem- 
erSO,  1891, 


Name  and  address  of  bidder. 

Kate  per    TotAl  for 
ton.       1,600  tonB. 

Remarks. 

B.  G.  Bailev.  Atlantic  Citv.  N.  J 

$4.90 
1.75 

$7,840 
2,800 

£xceeds  available  amount. 

Neelv  &.  Smith.  Cbttttanootra,  Tenn 

LoweHt  bid. 

ii  contract  was  entered  into  December  11  with  Neely  &  Smith,  of  Chat- 
tooga, Tenn.,  the  lowest  bidders,  for  excavating  a  channel  150  feet  wide 
ougli  the  reef  at  Guntersville  and  for  the  removal  of  obstructing 
vlders  near  the  head  of  Henry  Island.  The  contractors  prepared  the 
•essary  plant  for  commencing  the  work,  but  the  river  rose  and  has 
>been  suflficieiitly  low  since  to  enable  the  work  to  be  done. 
Juring  the  year  liabilities  to  the  amount  of  $39,049.62  were  incurred, 
ving  an  available  balance  of  the  allotment  for  this  part  of  the  work 
B8,-fil.l4,  out  of  which  the  contract  for  removing  bowlders,  etc.,  at 
i  near  Guuter  Eeef,  about  $4,000,  is  to  be  paid, 
^r  fiirther  details  of  work  done  attention  is  invited  to  appended 
)ort  of  Mr.  D.  L.  Sublett,  assistant  engineer. 
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2.  DE(UTUR,   ALABAMA,  TO  FLORENCE,   ALABAMA. 

The  ]>rincipjil  obstructions  are  the  Muscle  Shoals,  extending  from 
di^ep  water  at  Browns  Ferry  to  deep  water  at  Florence,  a  distance  of 
38  miles,  only  8  of  which  are  navigable,  and  embracing  Elk  River  Shoals, 
Big  Muscle  and  Little  Muscle  Shoals. 

The  object  of  the  improvement  is  to  make  continuous  navigation 
around  these  obstructions  by  means  of  a  lateral  canal. 

The  api)roved  project,  according  to  which  work  is  being  done,  hased 
upon  the  survey  of  i872,  and  somewhat  modified  in  1857,  is: 

(1)  To  enlarge,  rebuild,  and  straighten  the  old  canal  around  Big  Mas- 
cle  Shoals,  built  by  the  Stjite  of  Alabama  in  1831-'36,  and  abandoned  in 
1837,  by  c<mstru<*ting  a  canal  14.5  miles  long,  having  nine  locks,  with 
a  total  lift  of  85  fe(»t,  and  an  aqueduct  900  feet  long  and  60  feet  wide 
over  Shoal  Creek,  with  the  nwessary  permanent  dams  and  bridges  over 
the  several  creeks  and  ravines,  the  canal  trunk  to  be  from  70  to  120 
fc»et  wide  at  the  water  surface  and  6  feet  deep,  and  the  locks  300  feet 
long,  00  fe^t  wide,  and  having  a  depth  of  5  feet  of  water  on  the  miter 
sills. 

(2)  To  constnict  at  Elk  River  Shoals  a  canal  1.5  miles  long,  with  two 
locks,  having  lifts  of  12  feet  and  from  5  to  9  feet,  respectively,  and  of 
same  dimensions  as  the  locks  at  Big  Muscle  Shoals. 

(3)  To  blast  at  I^ittle  Muscle  Shoals  a  channel  through  the  bed  rock 
of  the  river,  and  to  constnict  stone  wing  dams  and  retaining  walls  to 
contract  the  waterway  and  to  check  the  velocity  of  the  current  at  cer- 
tain points;  as  modified  in  1890:  to  construct  a  lateral  canal  on  the 
north  bank  15,000  feet  long,  with  a  guard  lock  at  the  head  and  a  lock 
at  the  foot,  having  a  lift  of  12  feet,  and  of  same  dimensions  as  the  lock 
at  Big  Muscle  Shoals. 

During  tlie  fiscal  year  the  following  Avork  has  been  done: 

Kill  hUccr  Dirision. — For  the  ])urpose  of  determining  the  amount  ol 
excavation  necessary  to  make  the  new  channel  along  the  left  bank,  a 
survey  from  BroAvns  Ferry  to  Lock  A  was  begun;  the  transit  and  level 
lini^s  were  run,  but  the  soundings  were  inteiTupted  by  high  water;  the 
tieUl  work  was  platt^^d. 

Tiic  drift  shiice  built  in  the  longitudinal  dam  which  forms  the  basin 
above  Lock  A  was  completed,  and  by  this  means  the  basin  was  kept 
comparatively  free  from  accumulations  of  drift  that  had  hitherto  been 
a  great  source  of  trouble.  The  sluice  is  opened  and  closed  by  means  o\ 
tlH^  Parker  automatic  gate.  After  the  completion  of  this  gate,  the  un 
comi)leted  ])ortion  of  tlie  longitu<linal  dam,  consisting  of  a  gap  (550  feet 
long  in  the  tow-heads  oi)posite  Milton  Bluff,  was  finished  up  to  grade 
and  all  breaks  ma<le  during  high  water  were  repaired;  1,510  cubi( 
yards  of  broken  stone  were  i>laced  along  the  inner  slope  of  the  dam  tc 
stop  leaks. 

Lock-ke<'])ors'  houses  were  Imilt  on  the  Government  lands  at  locfa 
A  and  B.  Several  small  ditches  Avere  cut  in  the  bottoms,  on  each  side 
of  the  canal,  for  the  pur])ose  of  draining  the  sloughs. 

Below  Lock  B  work  of  deei)eningand  Avidening  the  channel  was  con 
tinned  by  dredging  and  blasting;  about  20,500  cubic  yards  were  exca- 
vated and  formed  into  an  <»nil)ankment  on  either  side  of  the  channel. 
At  Nance  Reef  all  loose  rock  was  removed  and  the  reef  blasted,  so  as 
to  give  at  extnMnc  low  water  a  dei)tli  of  2.5  feet.  With  the  excavated 
material  a  training  wall  was  built  along  the  left  side  of  the  cut  to  deliei't 
the  strong  cross  current  that  existed  during  low- water  stages.    Bao}'8 
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were  placed  from  Gilchrist  Chute  to  the  foot  of  Xaiice  Reef,  to  mark 
the  channel  to  be  followed  by  steamboats. 

Muscle  Shoals  JXvision, — The  gap  at  the  inner  end  of  the  wing  dam 
at  the  head  of  the  canal  was  closed. 

The  work  of  rebuilding  the  railway  along  the  to wpath  wa«  coptinued 
and  about  4.75  miles  built  during  the  year,  completing  the  track  from 
the  head  to  the  foot  of  this  division.  The  track  is  well  ballasted  Avith 
broken  stone  throughout,  and  a  new  40-pound  steel  rail  is  used  on  the 
side  nearest  the  canal.  The  bridges  along  the  line  were  strengthened 
by  lateral  bracing;  the  bridges  across  Blue  Water  and  Shoal  Creeks, 
being  unsafe  for  the  new  locomotives  in  use,  the  former  was  strength- 
ened by  placing  intermediate  trestles,  thus  reducing  the  length  of  the 
spans,  while  the  latter  was  replaced  by  a  new  one,  composed  of  20-inch 
I  beams  with  lateral  bracing. 

The  quarrying  and  crushing  of  stone  at  the  Lock  4  quarry  was  C/on- 
tinued;  the  product  wa^used  in  ballasting  the  track,  and  also  placed 
along  the  inner  slope  of  the  canal  embankment  to  stop  leaks  and  to 
protect  the  slope  against  wash  by  waves  from  passing  boats.  About 
4.5  miles  had  been  thus  protected  by  March  1,  when  the  work  was  sus- 
pended, due  to  lack  of  funds. 

The  lockkeeper's  house  at  Lock  1  was  completed,  and  houses  were 
built  during  the  year  at  locks  2,  3,  4,  5,  and  65  the  house  at  Lock  9  is 
finished,  except  interior  carpenter  work  on  lower  floor,  and  painting.  In 
addition  to  the  foregoing,  assistant  lock-keepers'  houses  were  built  at 
locks  3,  6,  and  9,  and  a  house  for  the  storage  and  protection  of  prop- 
erty was  built  at  Lock  6.  Cisterms  were  built  near  the  houses  at  locks 
1,  2,  3,  4,  and  5. 

Ditches  were  dng  in  the  bottoms  along  the  canal  to  drain  the  sloughs. 

A  survey  of  the  canal  was  made  from  Lock  2  to  Lock  4,  this  being 
the  portion  that  is  to  be  widened  and  straightened,  should  commerce 
warrant  it. 

Land  for  sites  for  lock-keepers'  houses  was  purchased  at  locks  5 
and  9;  20  acres  of  land  at  the  mouth  of  Second  Creek,  damaged  by 
ovei*flow  when  the  canal  trunk  is  filled  with  water,  were  also  l)ought. 

The  contracts  with  A.  K.  Perry,  of  Chattanooga,  for  the  construction 
of  a  dredge  hull,  and  with  the  Steam  Shovel  and  Dredge  Company,  of 
Bucyrus,  Ohio,  for  machinery  for  same,  were  completed,  and  the  dredge 
was  put  in  successful  operation. 

The  contract  with  Ed.  J.  Howard,  of  Jeffersonville,  Ind.,  for  the  con- 
struction of  a  light-draft  towboat,  has  been  completed.  The  boat  has 
been  Uvsed  to  carry  supplies  from  Chattanooga,  Decatur,  and  Florence 
to  both  divisions  of  the  canal,  and  from  the  canal  and  Florence  to  Eiv- 
erton,  Ala.,  and  also  for  can  ying  funds  for  the  payment  of  employes. 

For  details  of  work  done  on  the  two  divisicms  of  the  canal  attention 
is  invited  to  ap]>ended  reports  of  Mr.  W.  (i.  Williamson  and  Mr.  W. 
A.  McFarland,  assistant  engineers,  in  local  charge. 

Little  Muscle  Shoals. — The  imi)rovement  under  the  modified  ]>roje(rt 
of  1877,  a«  above,  has  been  practically  completed  by  cutting  a  channel 
2.5  miles  long  through  the  bed  rock  and  building  some  3  miles  of  rip- 
rap wing  dams.  The  results  obtained  Jire  not  satisfactory,  and  the 
project  was  accordingly  modified  in  1890,  as  before  stated. 

No  work  was  done  under  the  modified  project  during  the  year.  Five 
buoys  Avere  placed  to  mark  the  right  of  the  channel  to  be  followed  by 
steamboats. 

During  the  fiscal  year  $124,80(3.64  were  expended,  including  out- 
standing liabilities. 
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3.  FLORENCE,  ALABAMA,  TO   THE  FOOT  OF  BEE   TREE   SHOALS. 

Colbert  and  Bee  Tree  shoals,  beginning  about  22  miles  below  FI 
onoe,  form  the  principal  obstructions  to  navigation  during  the  low-wal 
stages.  These  shoals,  whfch  may  be  considered  as  forming  one  « 
tinuous  obstacle,  are  8  miles  in  lengthy  with  a  total  fall  of  25  feet  at  L 
water,  and  at  this  stage  the  depth  in  the  channel  is  about  1.5  fe 
Four  islands  divide  the  river  tlirough  the  shoals  longitudinally,  and  t 
work  heretofore  carried  on  for  the  improvement  of  navigation  consist 
in  building  riprap  dams,  which,  in  connection  with  the  islands,  coufim 
tlie  wattT  to  the  chute  along  the  north  bank.  Increased  depth  w 
obtained  by  channel  excavation.  This  method  does  not  give  resol 
ude<inafo  to  the  present  needs  of  commerce. 

Th<^  projtHjt,  adopted  in  1890,  contemplates  the  construction  of 
hiteral  canal  on  the  south  bank  of  the  river,  7.8  miles  long,  150  feet  wi( 
at  the  water  surface,  with  a  dc])th  of  7  feet.  A  combined  lock,  with 
t<»tai  lift  of  25  feet,  was  originally  intended  to  be  placed  at  the  low 
cMul  and  a  guard  lock  at  the  head  for  use  when  necessary  at  very  hi^ 
water,  the  locks  to  be  80  by  350  feet,  with  a  depth  of  6  feet  of  water  < 
the  miter  sills  at  extreme  low  water. 

This  proj(^ct  was  modified  after  the  detailed  surveys  of  1891  we 
conii)loted  by  substituting  for  the  combined  lock  two  locks  of  12  and! 
feet  lift,  resi>ectively,  at  extreme  low  water,  and  separated  by  a  pool 
mile  in  length. 

The  survey,  begun  in  May,  1891,  was  completed  and  the  propo» 
canal  was  located  and  staked  out;  the  center  line  wa«  determineilail 
an  accurate  topographical  knowledge  of  the  ground  was  obtained  fro 
tin*  ])reliminary  lines  run  to  include  the  entire  bottom.  The  secti< 
lines  were  also  noted.  A  complete  topographical  map  of  the  routes 
made,  and  from  this  the  estimates  for  the  construction  of  the  oan 
were  bas(Hl. 

With  the  approval  of  the  Sec^retary  of  War  negotiations  were  enten 
into  for  tin*  purcliase  of  the  necessary  land,  so  that  work  might  be  ooi 
nienred  on  the  constrnrtion  of  the  lowest  lock.  Satisfactory  agreemen 
have  been  concluded  for  the  purchase  of  209.06  acres  of  the  total  3(i9.( 
acres  nMinircd,  and  the  matter  has  been  referred  to  the  Department' 
Justice  for  examination  of  titles  and  preparation  of  deeds.  As  thfl 
examinations  have  not  yet  been  completed,  no  work  of  constriictic 
conld  be  done. 

As  soon  as  the  spiiiig  freshets  subsided  the  center  line  was  marke 
by  nionniuents  and  referrcHl  to  bencli  marks.  In  order  to  aS(*ertaiD  tfc 
exa<*t  character  of  rock  for  lo<*k  Ibundations,  test  pits  were  sunk  atti 
proposed  gate  abutments;  but  one  of  these  reached  rock  at  the  closet 
tlic  fiscal  year,  and  the  rock  was  examined  to  a  depth  of  4  feet;  in«» 
other,  ro<*k  was  found  by  the  drills. 

Authority  has  been  granted  to  expend  83,500  in  removing  a  fewrmt 
that  obstruct  the  ])resent  channel  and  in  repairing  the  break  at  tiK 
junction  of  the  longitudinal  dam  and  Colbert  Island.  Nothing  vai 
don(»,  as  the  water  remained  too  high  to  obtain  satisfactory  results. 

A  survey  was  completed  from  Floren<*eto  the  head  of  Colbert  Shoalii 
a  distance  of  21  miles,  and  detailed  examinations  were  made  at  T* 
cumbia  Bar  and  other  reported  obstructions  below.  The  field  noW 
were  platted. 

Of  the  $150,000  allotted  for  this  section  of  the  river,  $30,646.67  wflj 
expended  during  the  tiscal  year,  including  outstanding  lial)ilitiefiiO 
whicli  nearly  $15,000  is  for  purcliasQ  ()f  land. 
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Appropriations  tor  improTing  the  Tennessee  River  below  Cluittu 
Booga,  inchiding  smreyss  have  been  made  as  follows: 

HKchaL  1837 $3iH>.iK> 

AnynstaQr  1*2 MKiXV.U^ 

i^iK»9.  laeo i.:fev.u» 

iHBe  12,1860 U4iH5,J^ 

■aicha^  1871 5^\iHH\iV 

JhuelOl,  18T2 MMHH».(H> 

IfavchS^  1873 l(HMHH>,(M 

3hiAe2^  1874 1(H\UH>.*H> 

tUrehiflglb ;Jtk»,  iHV.  \H» 

8t  14,1876 1»5MHH>M¥> 

18,1878 :UHK*HH».U) 

3,  1879 *JlO,i¥M».Ui 

June  14,  1880 :UH>,  IHHK  tM> 

^llarchS,  1881 lW,(HH».iH> 

aj882 1»50JHH)MH» 

5r  5, 1881 ;i:»«»,UK>.iH» 

kmgoBiS,  1886 :Jti:\{MM).iH> 

11,188» LViiMMMKCH) 

|8iptoBiber  19,  l^n) 4r»0,iM)|).tM> 

Total :J.  OJt).  4f»r».  iM 

The  money  statement  for  this  work   is  coiis<>li<1at('<l  with    tliat   for 
inessee  Biver  below  Bee  Tree  Shoals  (Appondix  \\  W  1),  ho  as  to 
f^tmbrace  the  entire  reach  of  the  river  below  (?liattaiioopi,  as  follows: 

TENNESSEE  RIVER  BELOW  CHATTANOOOA,  TKNNKSSKi:. 

Money  HiatemenU 

f idy  1. 1891,  balance  unexpended ♦;M1»,  HMfi.  Ml 

[me  W,  1892,  amount  expended  during  fiscul  ycur MMI,  luri.  WU 

i Wy  1, 1892,  balance  unexpended Kill,  :iMl».  ill 

|Wyl,  1892,  outstanding  liabilities ♦!»,  H<M.:r.J 

■  Aify  1, 1892,  amount  coTered  by  uncomplotnd  contrurlH ....      2,  Koo.  (H) 


-  JUy  1, 1892,  balance  available 

liawimt  appropriated  by  act  approved  July  13,  IH'.l'J 


Asoont  ayailable  for  fiscal  year  ending  June  'iO,  \WX\ 


Vt'M),  TMi.  iftt 


Amount  (estimated)  require^l  for  compbriion  of  <*.xiNtitig  prolftfl    .   . 
Amount  that  can  be  profitably  expend<;d  in  Unml  yt^tir  ituijin^  .limit 

90,1894 'Ji,U,l,,mi.i)i) 

finbmitted  in  compliance  with  requireinoDts  of  n*'f;iUnin  2  of  i  ivi:i  uml 
I  harbor  acts  of  1866  and  1867. 


REPORT  OF   MB.    V.    L.    hfHLKri,  AHt-l^lAni    »'S#JMJJt, 

Statement  of  work  don«;  diirin^r  tb^;  fiiM:al  v^rar  '-riding  Jtiin-,  '.iff,  \>^fJt,nu  tli'-.  T*'U 
MUee  River  betwe^^u  r-battanoog;!,  Ttiuu.,  ntui  hfjuUiff  AU. : 

At  the  close  of  the  la«t  Ij**'-mI  y-^T  thf,  n»r\*'y  oi  ibikt  iHftUon  ot  lU*  ft-^ti  *  t$,hi:itt<l 
Wtween  Chattaoooga  aud  Mi^ilifjouhd  ba/l  fnultn^i  th»i  Iji^aidof  hu';!^  Tojift,  at/ONl  11 
liiies  below  Chattab'^o^fa.  but  oviut^  Ut  ufj£!»v</rsibl«;  kini/iti  ofiUf.  ilvfi  i*;  tiouittftuien 
of  importance  ha^l  l*<^*-n  taik*-ri.  On  July  2,  tb«r  tivf.r  Ustviupi^  fi*lU'h,  li.«-  #■•;»>#:>  vk;«« 
jmshed  to  completion  at  Kt-hy  y^ny,  «  dixtarj'r^  of  22.7  Uii\*^,  tb'/'Jgb  ib^  t-rnttnin^ 
tionof  the  river  wa^/y^jtiii^i'-d  t^/  hli«IJfu//«Jo4. 

The  party  was  xrznMUrr-A  Uf  Bri4g*;p*/ft,  WW/zw  hw,  Mi4  OttuUsttiVtltt-..  kh/i  iniultt 
Mailed  snrvevs  of  the^  ot^tractitf/riie :  ^AkU^u*-.*^  ^y/v«f^4  w«^r4;  uh  M1//w«  :    hft^^f.* 
port  sarrey  iM  miW.  Wid/^v  K«r  OJ^  wii^as,  (iruuU:r9vitUi  ZMZ  mi|M. 
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A  line  of  levclH  was  run  from  the  end  of  the  Suck  enrvey  to  Bridgeport  to  coniM 
the  HurvevM.  Tliis  ^ave  a  coutiuiioiis  line  of  levels  from  Chattanooga  to  Widow  Bi 
about  GO  iniled. 

Ah  the  Htace  of  the  river  at  the  time  of  the  survey  at  (luntersvillo  wa«  unfavoi 
lilo  for  the  ootainin^  of  reliable  information,  after  tlie  river  had  reached  a  xery  k 
Btafj^e  closer  oxaniinationB  were  made  and  low-water  fall  obtained.  This  opnort'iinii 
wan  taken  to  locate  piTmanent  bench  marks  at  the  head  and  foot  of  all  shoals  ai 
points  likely  to  rcMpiire  improvement,  at  from  4  to  5  feet  above  water  surface,  8<>th{ 
at  any  future  day  Nhould  the  survey  be  continued  low-water  plane  could  be  readi] 
eHtablished. 

The  low-water  plane  was  very  accurat<ely  determined  from  Chattanooga  to  Bridci 
]»ort,  as  well  as  the  hij^li-water  slope.  All  levels  of  the  survey  were  refeired  to  Si 
zero  of  the  CMiattano<i;ra  ^ange,  which  is  said  to  be  630.64  feet  above  mean  tide,  an 
is  the  lowest  water  ever  known.  Whenever  practicable,  levels  were  taken  direct! 
on  the  river  bed  without  reference  to  water  surface,  but  the  latter  was  alway 
noted. 

The  dis(rliar}rf»  of  the  river  at  a  3-foot  stage  was  obtained  at  a  cross  section  1  mil 
Im'Iow  the  C'hattanooga  gauge.  The  river  was  divided  into  sections  of  50  fwt,  am 
a  number  of  velocities  tak«;n  in  each  section,  'i'lie'  total  area  of  cross  section  wa 
7,lH)0**qnare  feet,  and  mean  velocity  2.10  feet  per  second,  giving  a  discharge  of  l7.3iJ 
cubic  feet.  The  discbarge  at  a  30-foot  stage  was  also  determined  at  the  same  crna 
section;  area  of  cro8ssu<'tion,  40,:-(IN»sf|uare  feet;  mean  velocity,  5.49  feet  per  second 
giving  a  discharge  of  221,414  cubic  feet  per  s*»cond. 

During  the  winter  and  spring  tides  of  1892  detailed  observations  were  made  c 
the  action  of  the  current  at  various  stages  from  5  to  38  feet,  and  surface  vclocitif 
tsiken  in  tin*  channel  at  all  important  points  t^^  det<$rmine  at  what  points  and  stage 
navigati«>n  was  the  most  diflicult.  From  these  observations  the  accompanying tal!i( 
were  prcj»ared  and  will  be  of  interest. 

Maps  of  all  ]>ortions  needing  improvement  were  drawn  on  a  scale  of  50  to  200  fe( 
per  inch,  as  the  neci'ssititw  were  thought  to  require,  with  .5-foot  contonrs  to  hig 
water  mark. 

In  the  mountain  section,  the  ol>structions  consist  solely  of  con^lc»merate  sandstoo 
reefs  and  bowlders,  and  bat's  of  rounded  sand  cobblcst<^ne8  brought  down  by  mom 
tain  streams  ent^^ring  the  river.  An  analysis  of  the  stone  showed  asfollow8|aD 
fairly  represi'uts  all  rock  in  this  section: 

Silica 93.® 

Oxide  of  iron  and  alumina 5.72 

Lime 0.2S 

M.'ignesia 0.2C 

At  Ross  Towhead.  Hridgeport,  Widow  Har.  and  Ciuntersville,  the  rock  islimeston 
dipping  either  up  or  down  stream  with  gravel  between  ledges. 

As  soon  as  jxissible  after  completion  of  the  survey,  a  force  was  organized  and  th 
necessary  appliances  and  plant  secured  for  work  in  the  channel  at  Tumbling  i>hoali 
Three  cribs,  each  13  by  8.5  by  8  feet,  werc»  put  in  at  the  hejwl  to  break  the  force  ( 
the  water  while  excavatin;;.  Twenty-eight  cubic  yards  of  rock  were  removed  fn>i 
the  channel,  requiring  Hi)  feet  of  h<des  to  be  drilled.  The  excavated  material  wa 
placed  in  the  cribs,  liij^h  water  stopped  channel  work,  and  the  force  was  employe 
in  reniovinj;  iiowlders  and  trees  from  the  banks  to  high  wat-er. 

On  May  1  work  was  begun  at  Suck  Point  an<l  consisted  in  widening  the  croi 
section  by  the  removal  of  large  bowlders  and  trees  along  the  bank  from  Tow  to  hij: 
water  mark. 

The  f(dlowing  work  has  been  done  during  the  year:  Four  snags  removed  fromth 
channel  at  Tuinblin*^  Slioals;  1,181  tnnjs  cut  from  the  left  bank  and  2,270  from  th 
riglit  bank  between  the  head  of  Tumbling  Shoals  and  foot  of  Suck  Point:  343  tree 
cut  from  the  left  ]»ank  at  the  Suck.  At  Poor  Horse  Bar  758  cubic  yai-os  of  iw 
blasN'd  and  removed;  at  Shoal  Point  l,7(>(j^cubic  yards  of  rock  were  removed,  i 
Suek  Point  rt,rht9  cubic  yards  of  rock  were  blasted  and  all  excepting  l,:i-J9  cubic  yani 
were  removed.  One  thousand  and  <;ighty-tive  feet  of  holes  were  drilled  in  rock  * 
thi^  Suck,  jircparatory  to  blasting.  All  blasted  rock  wafl  boated  and  dumped  in  tb 
big  eddies  between  the  sh<»als. 

Miscellaneous  work  consisted  in  the  erection  of  derricks,  platform  for  drillinj 
repairs  of  barges,  jpiarter  boat,  skiffs,  boating  of  coal,  supplies,  etc. 
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Mf  showing  ia  miles  per  hour  the  surface  velocity  of  current  in  channel  at  different 
readings  of  gauge  at  the  head  of  Tumbling  Shoals^  Tennttisee  Rirer, 


readings. 

6.45. 

0.65. 

10.90. 

12.40. 

MiUs 
per  hbur. 
4.22 
6.32 
7.70 

21.40. 

38. 

Kemarks. 

GT  SIioaIh 

Milen 
per  htmr. 
5.12 
r».  21 
7.43 
5.03 

Miles 
per  hour. 
-    4.18 
5.55 
7.52 

Miles 
per  hour. 

MiUiit 
per  hour. 
r..  38 
6.62 
6.70 

MUe^ 
per  hour. 
4.86 
7.17 
8.32 

nt 

5.75 
7.95 

Mils      ...... 

Velocity  of  current  <le- 
crcHAeA  as  river  rises  at 
Sunk. 

Ciirfeut  Btrong  at  hif;h 
stages  onlv. 

oint 

6.92 

8.84 
4.73 

9.13 

10.25 
4.94 

6.32 
6.92 

7.17 
6.15 

8.02 
4.82 

......... 

nt  showing  difference  {in  feet)  between  high  and  low  water  at  important  points  be- 
tt/teen  Chattanooga^  Tenn.,  and  Bridgeport,  Ala, 


Locality. 


>oga 

KoHs  Towhead 
loss  Towhewi . 
)o^a  Creek 


Ferrv 

Williaras  Island  — 

Bar   

TuTiibliiig  Shoals, 
rumbling  Shoals  . . . 

Suck  Point 

Suck 

Mick  Wall 

Suck  Shoals 

iuck  Shoals 

iKitween  Suck  ami 


Skillet 
>killet  . 
Ferrv  . 
ind  — 
»rt 


water 
fall. 


2 

3.84 

4.70 


7.18 
7.35 
11.12 
ll.Hrt 
17.47 
17.51 
17.86 
19..'i8 
2«>.  64 
22. 23 
22. 98 

24.12 
2S.74 
29. 21 
32. 71 
37.06 


1867, 
high- 
water 

fall. 


1.73 
1.18 


3.55 


5.44 


7.79 
8.63 


22. 14 
24.13 


31.41 


1881, 
low- 
water  ele 
vation. 


630.  <U 
628. 64 
620.  80 
625. 90 


623. 46 
62:J.  29 
619. 52 
618.*78 
613. 17 
613. 13 
612.78 
611.  (Mi 
610 
608.41 
607.66 

606. 52 
003.90 
601.43 
597. 93 
593.58 


IIi«h- 
water  ele- 
vation. 


688.64 


686.91 
687.46 


68.'>.09 
683.' 2(V 


680.  a'> 
68i).01 


«Mi.50 
664.51 


657. 23 
'634.35 


Differ- 
ence. 


.58 


60.11 
61.56 


61.63 


64.42 


68.07 
68.95 


58.84 
.'»7.99 


55. 80 


40.77 


RAinarks. 


United  States  gauge. 

United  States  gauge. 
Jiend  at  Lookout 
Mountain. 

Above  bar. 

IV>ttoms  disappear. 


Foot  of  fall. 


Left    channel,    railroad 
bridge. 


REPORT  OP   MR.   W.    O.    WILLIAMSON,   ASSI8TA^'T  ENGINEER. 

narv  of  work  done  on  Elk  River  Division  of  the  Muscle  Shoals  Canal,  from 
1891,  to  June  30,  1892: 

\bore  Lock  A. — The  cross  dam  opposite  Milt-ons  Bluff  was  removed  l)y  the 
;  1,352  cubic  yards  of  loose  rock  were  handled.  Eight  thousand  two  hundred 
hty-six  cubic  yards  of  mud  and  sand  were  dredged  from  the  back  of  the  dam 
the  tow-heads  just  below  Miltons  Bluff,  in  order  to  build  that  portion  of  the 
lich  was  inconiplcto.  Seven  hundred  and  twenty-two  cnbic  yards  of  mud  and 
id  clay  were  drcdjrcd  and  removed  with  shovels  from  the  cofferdam  surround- 
driftsluicc,  and  tbe  sluice  gat«  prepared  for  use.  Three  thousand  live  hun- 
id  sixty-two  and  one-half  cubic  yards  of  stone  were  qnarried  at  the  Bluff 
,  9^  cubic  yards  of  dimension  stone,  and  812  cubic  yards  of  stripping  done. 
[^n  cubic  yards  of  stone  were  cut  for  the  lock  masters'  houses  to  be  built  at 
A.  and  B.'  Two  hundred  and  twenty-seven  and  three-fourths  cubic  yards  of 
y  were  built  at  the  ends  of  the  drift  sluice.  The  slnice  finished  and  put  to 
*onr  thousand  four  hundred  and  six  cubic  yards  of  riprap  dam  were  built  above 

• 

1/  Lock  A. — P'orty-five  cubic  yards  of  earth  were  excavat<^d  for  a  drain  to  carry 
surface  water.  *  The  foundation  for  the  lock  master's  house  was  excavate*!. 
use  itself  built  complete,  as  per  plans.  There  were  19.27  cubic  yards  of  rabble 
y  in  the  foundation. 
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BKPOBT  op  ™  CHIRP  OF  ESOWKBftSC^.  6.  ASM*. 

Ill  hi: 'V  l.<":U  A  and  fl,— DiMit*  wpf.^  iliis  I"  tiriiiii   IliPilnnchi  on  luith  al^  1 

<  .  I  ',   1.   w,re  1,635  cubic  yards  fju-th  eicavntlon  In  Ilio  illlrlif*. 

I  )i.'  rimndalioii  for  the  tix-k  mwtli'r'B  hnii«-  nt.  ImcM  H  wn*  Pi<-a- 
iiij-  work,  1I).3T  i^nbii:  yanlit,  hitilt.     1'hn  hoiiiui  Itsolf  ifjw  limit 

/ ..  ...I-  r ..  /.  — 111  fcbi>  i-liftnnel  heilow  Iioek  It  dmdslnswMeonUnnrd,  with  thn 
i.iiK'v  r>r  :<Ti  MrriiKinDMl  hl:Ml'  TThcn  thc  riwk  pmvcd^ol  tiM  solid  M  chArAPter  (o 
iiidleii  by  tlii>  diwljii'  alimn.    Fort-y-ftvo  oiihii:  .vntda  of  i>olitl  rook  worn  taken 

lliin  cli«riii"I.  and  L'll.iW  I'liliio  yurclg  of  lomw  rork.  'Fliin  uihImiiiI  njui  fnnnnl 
ii  barili  mi  l?i.'  riL;lil  "f  tlii'  rhanni-1,  uml  ut  oxlri-m''  lnw  iratr-r  i^  f"r  n  jjrpalrr 
„,„  ..!■•]..■  i,.,>..(ii  '.I  i\>-  '111  mpoaed  to  viow.     Kiv.'  lui'i.lti-il  i.rid  f,.i-tv  .iv  miiiir 

..I  -.ill. 1,    -  •  ^.   III  I-  i.'il  mid  TiMnoved  frirai  Nn I;.  ■■!   .mil  i,;.ii  .  .;  i.'i  :  iiIi.t 

.    i;  ■      ■■■■■■.  iiiitiuatLnE  the  ohamn'l  i ..  i..   n  - -i .  n n  - 

I     ]/ .ik  roQBisied  in  tOpfUrilllt    Llir  ii'»»ri«  ;iii.l    l.Hii-i  iirlciig- 

■  ■  liv   ,■   ■  ■  ■•  liiil,  not  onlyfWimpuiul  Ui  iiiiiiilul'UiA  w»rk,  1iiii.ii1h» 

\' I  .'  :  .  .1  ,11111  thu  tfivrcc  dtvisioB;  boktiiiK  nond  and  cnnl.  hiiiil- 

-iiilij.h.  .     .  :!"  I'uT  tho  miurry,   rcpnirinfc   KugiiimT  qnnrlots,  the 

h.ii^ ;)i.-:i~,-  [..:  !ii>   I  iliDrers,  liaiiling  wood  nnil  water  tti  thn  qiiarteni.     T\m 

tDwboat  Klk  rtHinircd  ftoquciit  topuire,  and  were  v<:r; 


»w>HickB  to  tbo  nrompt  exuoution  of  work.    Tho  b»rj(ua  for  boating  ninii-riai 

ditrriuk  boats  nil  toqnired  oeciuinnnl  rcpnim  snd  cwilking. 

liiicelktneoiia  work  cciusiHtcd  in  Kenural  cure  of  uugiucur  projiort;,  rrpnir  of 


Siiotmar;  of  work  on  the  Mnscle  Shoals  DiTiBitiii  front  July,  IWII,  to  Jiino,  lOilS,  both 
incliieive. 

Abota  Loet  l.^Tixe  gap  formerly  exieting  Uirongh  the  winKditmneiir  It*  shore  end 
hHB  l)uon  olosrd,  :f,300  cii1)ic  yards  of  onrtli  nnd  DT  c^iibii-  yarcK  of  stone  l>«>iii)(  ustid  in 
the  work. 

Lookmatter't  Aokw  nt  Lock  I. — This  house  was  paiDtnd  insi<lo  and  out,  nud  slight 
Yepiiira  were  made  to  doors  and  windows.  It  is  now  eomjilcti'd  and  oocupied.  A 
lUiiNuiiry  (.'islern  havin);  a  rapacity  uf  1,1B0  cubic  feet  uas  also  biiill. 

The  luckinasters'  houses  built  dnrini;  the  year  are  two-story  friinie  biiilditi};s.  Ii:iv- 
iii);  two  n>oiiiH  ami  uu  oDiee  on  tlii>  brsl  floor  and  throe  rooms  <in  the  secoTid  ;  Ibi'v 
are  supnorteil  on  inaHoiiry  wall  and  piers,  containing  27  cubic  ynrds.  cxii'pi  Link  !>, 
where  Xi  cubic  yanlH  wire  usicd,  have  double  floors,  storm  shealbiNi;  .inil  Kiilini;,  mul 
are  plaetcred  tbrouirhoiit.    Thev  wcrp  built  at  the  followiug-uauict  lucks: 

At  JMCk  i'.— House  roiiipletcd ;  cistern  of  800  culuc  feet  capBcilv  built. 

Jt  Lmk  5,— H'lnse  i-ouiph'led;  cUtcru  of »W  cubic  feet  cuj.ai'ity  built. 

At  I.ock  4. — HoiiKi-  i-ouiplctcd  and  occupied. 

Al  /.or*;;.— HonBeeouiplftcd;  cistern  of  WO  cuUc  feet  c:i|.Mcity  built. 

J(  iMi-k  ti. — IloiiRo  couiplet<Mi  iiud  occupied. 

Al  Lark  .'*.— ll.inw  rouiplcteil  except  iut«rior  liniHhiuK  on  lower  lloor:ind  painting. 
Hwiiws  for  uBsistHnt  Inc k flu wt era  wore  built  at  I.ocks  ;l,  li,  iimltt;  thc«e  nre  oiic-Biory 
buililini^  of  three  riiomH ;  they  are  ciimplvted  and  occupied. 

Ilailirag  comlrHclioH. — Twenty-fnur  tbon^niid  tive  liundrefl  ami  neventy-tive  feet  of 
triick  were  laid,  conipletiuK  tiic  line  and  makiii);  total  IcuKtb  of  track'  75,07i>  t'cet. 
Tlio  liCHt  of  old  rails  on  hand  were  used  on  side  of  track  farthest  from  the  canal,  a 
iii'w  40-pouiid  steel  rail  lieitiR  used  on  tliu  cniial  siilc.  Oak  hewed  tics  7  fe«t  by  7 
iiir'hcH  by  «  itirbi-s  were  laid  uuil  the  whole  well  ballasted  with  broken  stone.  Two 
lliousniid  mid  scvi'iity-two  cuiiii^  yards  of  stone  were  crushed  for  ballast,  and  about 
an  ei|Uiil  amount  uri|narry  cliipH  iind  natural  broken  stone  were  placeil  in  tho  work. 
Sbcirl  spur  Inicks  to  fiuiiilate  the  haiidliugof  (Hini  were  putin  at  Locks  1,  2,  3,  *,  5 

I'liri^tl  I  m  hail  I'll  I II I  n/ ryjw.i).— Tile  work  of  i|unrryiuR  niid  cliisbini:  stone  at  l.ock  t 
»;ti:iii\  fill'  (bi-  ]iiii|iosc  of  |i:iviiijr  iiini-r  Hbijies  uf  cnnal  cuilinuknicnts  was  contiiim-d 
niitil  il ti.l  ol  F.-bnimy,  vvb>-ii  ib.^  work  w,is  diwontiuued  for  luck  of  funds.     FoU 


1 


rth  Htrijiped  from  i|nariy :i, ; 

itnliipea  of  tbo  canal  cnibanknicuta,  c- 


APPKNDIX   C  C — RKPOKT    OF    CAPTAIN    GOKTHAL8. 


1955 


A  house  for  the  etora;;^  '*f  eugincor  {>i'[i|>ert.v  wan  luiilt  at  Iiock  6j  tliln  in  a  two- 
•ttory  frame  building;,  atrnngly  built,  suppnrlcit  on  stoiin  in^tiuitiry  pi<<rH  ciitiliiiiiin); 
al>out  20  cable  yards ;  is  40  feet  by  22  feet  on  tlie  Rroiniil  pjiiii,  anil  liaa  on  ttio  tiret 
floor  an  oStce  and  beii  room ;  it  is  coinpleteil  ami  tie('.upi«d. 

Bridge*.— E\ll*i  Wat«r  Dridge  wae  Htrengtliened  by  ]>IaciQK  in  enlch  of  tbo  'J  Kpiius 
intermediate  troxtlea  conststio);  of  two  iiprigiitfl  with  diagonal  bra<'in);. 

The  bridge  acroas  Sboal  Creek,  26  spanii,  has  been  entirely  rebuilt,  tlio  old  O-inch 
dteel  Z  beams  and  rod  braoiDg  being  romoveit  ami  replaced  by  simple  20-incli  nTtinclil 
iron  Tb;  tbe  old  9-inoh  steel  I's  were  out  into  eiiUalile  lengthn  for  iihi*  ns  uroM-brai'- 
ing  on  the  new  bridge,  and  were  rivetnil  to  the  wob  of  the  20-incli  I's  witb  angle 
piatee  and  three-quarter-inoli  rivets.    The  now  bridge  is  completeil  and  in  use. 

liie  wooden  oiishionB  formerly  used  to  support  the  ends  of  I  benins  of  bridges  at   , 
6«cond  Creek,  Helltnwn  Itrancb,  aud  DoujjlitBn  Rranoli  woio  roplaonl  with  stono. 

Cross-bracing  similar  to  tliat  used  on  tho  new  Shoal  Cieck  IMdge,  was  nnt  on 
bridges  at  Second  Creek,  Helltown  Branch,  Douglass  Branoh,  Fonr  Mile  CreoK,  and 
Six  Mile  Creek. 

iMfcAing.— Ditches  having  an  average  crosN-seeticinal  area  of  12  sqnaro  fcol.  wero 
(Iqk  outside  of  tbe  canal  embankment,  for  tho  purpose  of  intercepting  leakage  froui 
tlie  cana^  at  the  following  locations: 

Liucor  feat. 

Above  Lock  3 2,520 

Between  Lochs  1  and  5 4,693 

Itetween  Locks  5  and  6 2,*Q0 

Opposite  Look  6 350 

Uetwettn  Looks  G  and  7 1,686 

Total '. 11,549 


L  BTATISTICa. 

SehDeen  Chattanooga,  Tenn.,  and  Decatur,  Ala. 


""*'""• 

TMrmdlns-Iun. 
3U_ 

"■■ 

1802. 

IMl,     1      18W. 

""ci.! 

1.1M 

aa 

Totw. 
9,113 
3.(09 

T,3M 

QesftiC  mprcli.-in.li™ 

""«! 

Ton., 

«),308 

7B,«» 

n  Flormct,  Ala.,  and  Paducah,  Kg. 


Tear  pn. 

'iOT2r 

Yoarem 

l"'""' 

1881. 

28,  »3 
a07,7«> 

30,  wo 

ISIB. 

2d!i7! 
COM 

14,  M3 

Timi. 
S,>W 

"r™ 

ifS 

S:::"'"™'-::!!-::;:::::- 

Tulal 

(M,4M 

aaopwo 

Tlio  statement  of  tin 
apparent  cii'creaso  of  l!l!>j257  ti 
ing.  the  fiscal  year  onibng  J 

TUece  is  tax  actual  iucrense 


jotwoen  Florence,  Ala.,  and  Padncnh,  Ky.,  kIiows  an 
Tliis  is  due  to  fewer  logs  having  1>een  towed  dor- 
*"    18!)2,_than  dnriug  that  endiug  June  30,  1891. 


I  staples  of  iiT,I96  tons. 
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List  of  ttttamhoats  {ttUrn  trhcil)  phjing  on  thv  TrntivHucr  Hirer  Mow  (^hnttanoiyffCy  Tim. 


NatiM'  of  iKKit. 


•^iii  ("hattanotuja.  Ttmi..  am!  Drratvr^  Al(f 


J.vufiXh.     Breadth    I>cpt1i. ;  T4Niiia|;e. 


Maiuln 

H.  F.  Yniiin; 
U.(\(;iiiit( 
Wvrth  ntv 
.I.lMIiiglii' 
IMiihiN.k  - . 
K.  T.  f 'ol.'H 
lIcrbtMt 


City  «f  Savannah 
<'ity  <»f  Shitliflil 
<'itV  of  I*niluc4ili 
AV.'K.  N.  shift 

Chdr 

A;T.>Vini» 
ln»n  Am*. . . 
(tllH.  (iciiiii 
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OPERATINCi  AND  CARE  OF  M!  SCLE  SHOALS  CANAL,  TENNESSEE  Rn'ER 

TIm*,  Muscle  Shojils  ( 'aual,  whicli  has  botMi  in  the  course  of  r^onstnic- 
tioii  siiict'  LSI."*,  was  Ibriually  openeil  t<>  public  traftic  on  the  10th  day 
of  NovcHiber,  J  SIM). 

The  canal  consists  of  two  sections,  the  Elk  River  division  and  the 
Muscle  Shoals  division.  The  forni(»r  is  1.5  niik^s  long  and  has  two  locks, 
«»ach  00  by  MK)  fd^ct,  with  a  total  lift  of  23  feet.  The  Muscle  Shoals  di- 
vision, bc«i'innin^  about  S  miles  l)clow,  is  11.5  miles  lon^ir,  and  has  been 
constiiK'ted  by  rebuilding  and  enlarging  the  old  canal  built  by  the  State 
of  Alabama,  lS31-lH:j(i.  This  canal  was  used  for  one  season,  but  the 
obstnu-tions  in  the  river  above  and  b(^low  i>ermitted  navigation  only 
during  certain  stages  of  the  water.  As  no  funds  w^ere  ai)i)ropriatiHl 
for  its  maintenance,  it  was  abandoned  in  1837. 

As  reconstructed,  this  <livision  contains  nine  locks  of  same  dinieu 
sions  as  those  in  the  upper  division,  with  a  total  lift  Of  S5  feet. 

During  the  past  fiscal  year  the  canal  ha^been  maintained  in.  working 
order,  and  the  ordy  delay  to  trafhc  was  for  about  two  hours  in  January, 
when  the  level  below  Lock  i>  was  necessarily  emptied  to  permit  the 
(dosing  of  several  small  leaks. 

A  complete  patrol  of  the  embankments  was  made  daily  for  the  pur- 
l)ose  of  detecting  leaks,  and  these,  when  likely  to  be  serious,  were 
repaired  at  on<-e. 

A  break  50  \Qvt  in  length  occurred  at  the  west  abutment  of  Sixmile 
Dan),  ext(Miding  down  to  rock,  or  a  depth  of  about  15  feet;  094  cubic 
yards  of  earth  and  142  cubic  yards  of  rock  and  broken  stone  were nscd 
in  its  repair.  A  serious  break  occurred  on  April  21  on  the  north  side 
of  tln^  canal,  extending  75  feet  from  the  east  abutment  of  the  aque- 
duct, and  down  to  a  d(ipth  ol'  LM)  t(  et  below  the  top  of  the  embankment. 
In  repairing  the  breach,  2,300  cubic  yards  of  broken  stone,  gravel,  and 
earth  were  used,  besides  130  (*iibie  yards  of  heavy  riprap  placed  on  the 
outer  slopes  near  tlie  toe. 

A  largiMiumber  of  small  leaks  on  both  divisions  of  the  canal  were 
sto]>ped  by  the  use  of  broken  stone,  gravel,  and  clay. 

TJie  valves  for  enix)tying  and  tilling  the  locks  have  been  very  trouble- 
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Saline,  and  liave  rerjniifu  tT-»-'iiif-T  t  v^-^.r-^.     A:  i  •  ».  T 
having  ffiveii  ont  entiivlv.  \^,i«.  yf.l.irv'.    -v  ..  :?•  \-  :..:     ;,' . 
terbalauoe  and  pa  wl  -  an  il  -3m  u- 1  j  ri  ': . :  r. : .  ^  i:  • ; . : .  J[  •.  -^i  ^'i  ^  •■ .  . .   "* :  ■   Vi  .  \ . 
McFarlaiid.  assistant  euputn:!. -n -.kL  ^^.\'.>  *«'.::v:  >:::  -;.:  :  T'-' 

cast  iron  liala  need  valvr>.  Wo:  ki::^  '-n  v. ::  ■,-.;".  >:.;x:*:?s.  -  i :;  ...;  .;.  ai 
Lrfick  C.  and  work  Wfll.  luinc  eii-!:^  -:;iij"jf'.  :•-»     ;...  :•.!-... 

The  amount  of  sediiiit- ui  ^enl^'^t••i  !:'»:l:  v..\  wcw,  :  *  t...  .'.:•:  ":.i>  -^  .:s 
follows : 


Alxive  Lock  A  Hit  ilrf  «li:f  Hartt :.««    

AlMive  Lock  1  (by  Buciinf^  dri-Iiit- 

Ikflomr  Lock  2  (by  Luctfrvt  drtriltzf  < 

Between  Ixicka  3  and  4  ■.by  /•ucyrtf^  drc  ■'.• 
B«twe«ii  Locks  4  and  "•  .by  Hucifrtt^  cirv-i^ 
Bctwecu  Lockd  5  and  G  vby  Bucyrut;  Cax^^ 


V 


Iv' 


Total 

The  old  eoilenhtm  at  St-nind  (.'lerk  \\.i>  nls  •  rtiti.'\ril. 

The  heavy  rains  in  April  canstMl  tin-  watfv  in  ilu*  k\\\\.\\  it»  m^i^  *  uv\ 
al)ovc  Lock  L*.  and  LHMi  mint-  vards  t»r  tiliinti*  \\or«»  \\:»^1mm1  tr.'in  hrb.iul 
the  lower  win<x  wall.  This  niati-rial  was  «lopo>itoil  iimiuMliaU'h  WU\\\ 
the  lock  and  had  to  be  ri*niovtMl  by  haml. 

Five  thousand  ei;j:lit  luuuhvd  and  ton  loirs  \Vfn»  ron»t»\«^«l  luun  lbi» 
canal  above  Lock  A  and  livesnagrs  ]>nllrtl:  nearly  all  ol*  ihis  %\\\\\  \\-\. 
turned  into  the  river  thron«rb  the  drift  siniee.     'Vwo  Inimln'il  :iii«l  .i  \ 
enty-four  logs  were  removed  Inwii  tlio  eanal  between  I.imU.  A  :mil  li 
Wec?d8  were  cut  from  the  towpath  fn>m  Lock  1  lo  LotK  ;i.  wwA   iVtuii 
Lock  4  to  Lock  0. 

Alocomotive  lias  been  used  fo  tow  bai'^res  tlir«Mi«ili  ilir  t-mal.  aful  il 
has  been  very  useful  in  assisting  tows  an<l  slt';imlMial'<. 


November  28,  1S*J0 

J'lbifmu 


AhMrnvt  of  nllotnn  hIs. 


Total 


t  III    IMNI    I  HI 

:|.  <■•  ■  nl 
i\     i'>  '   HI 


^-V/,- 


A: 


I  .■ ,  '  •'  ■■ I  I  II  I 


I,/   i'( 


Mi' 
"^Oie  of  fuildtt  nftilotl    fl'niil  (IpjHiipiiiiUnn    fill    iifii  I  tit  I  III/  mill  tini    nt    •imitl>  ,in,l    .•ll,,i 

•'^©/■/■jj  of  naviyntioUt  imUjinittf    to   in    iift/iliiil  in  imiini    iifnn  .  >  i..    ..,  . .  .i/m./    ih, 
-'^«'«c/<?  A7i on h  Canal  fro u'l  Juhj  I ,  I  :» :,  in  .hnn  .."    /   •» : 

J  '"^iiiit  rcfjuircd  for  fiHcul  y<  :ir  «ri'ii!.'.'  .h.ir  !;•».  \'''C 

^'*t'r  rfimiiniii;;  fmin  .lijotiiniit   oj   jm.'-'  h   •      i  ,t    .    .|..   .    .   i,\  .... 
^'^'^Udiuj^liabUitii'S 

*'*t;|oujil  jill»,tm<^ut  i';<j:;Ii''l  I'll  ;.  ';!•'.■   I    '       ..   ■     • 

■*    ^ h;  ex|M*iid»rd  Ji?«  fniJii-. -: 
1  L.  **i«tant  eii;ii:i'-«-r.  .'it  t"T'    ■ 

^j    *  **^*k!nast«:i*.  a:  iT."/  ;-  ; 


Z  o  X- 

Sit  \       .  .     -. 


/  I 


/  ■ 


1 1 
I 


If^rjki.  :*.',"    '  ■•  .  ■ .  • 


'     /', 
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Stalemrnt  of  traffic  throvyh  the  Munch  ShoaU  Canal  during  ihefincal  year  ending  Jun 
1802,  compared  with  the  traffic  during  the  seren  and  ttro-thirda  mouth4t  of  the  Jli$ca1 
ending  June  -?'>,  1S91,  during  tchich  the  canal  tags  open  to  traffic. 


Struiiicra nnmber . 

Har;;iiH >do. .  - 

Katti* il«. .. 


1891. 


U 


2C 
19 


M  iHfflhiucou^  iTaft do. . . 

Toiiii.i;;«' toxiii. 

LiiiiilN>r «lo... 

Ciittoil ilo... 

drain do. . . 

Floiir do 


():ik  txtnut 


do 


fXirarr tii 

(ifiicral  nii'iTliainliM' do. 

liOH'* do. 

I  ron do. 

<'oal do. 


Total 

Pasi4i'iim-i"rt iiiiiiiImt. 


7! 


4.  257 


645 
157 
806 
640  ; 
r»78  I. 

lao 

2dO 


3.296  I 
175  ! 


'  Iiu-IikUmI  in  g<MU>rul  uifn^huudiiM^. 
Tlif  above  statoiiH'iit  is  exclubive  of  supplies  brought  by  United  .States  steame 


Dct4nh'd  expcn^ea  incurred  for  operating  and  care  of  Muscle  Shoah  Canal  during  thc^ 

gear  ending  June  So^  1SV2, 


J    I 


IMM. 

.hil\ 
Air.: 

Sr|i| 
Of  I 

N..V 
l>.r. 

1 -'.•:!. 

.1.111 
1 .  h 

M;ir 
.\l.r 
.M.i\ 
tIniM' 


ODli'i'  and  ndniiiiiH- 
(ration. 


T 


•/. 


OlMTatinu;.  <*ari',  ivjmir"*.  Ho. 


L4N-kN  A  and  \\. 


Lock.s  1  to  9. 


,fl7.'. 
IT.V 
I7;V 
1 7.". 
17.V 

1 7:. 


IIH. 
•J  v.. 
•J.'».".. 


■A 


(i;i 1^1 7.".  nil 

o«i  .    . . .!     17.'».  OM 

(K» !     17.'». ««». 

no    I 

Oil 


00 


I 


17.'..  <M».. 
17:..  tur 
17.'..  nn 


r»<'i7. 

'JIKI. 

•I7'.». 
-111]. 


•a 
"r. 

'7. 


i-  I 


^m*  mm 

■J.      .       H 


i       ' 


^  X        I 


T. 


•/; 


( 


(Ml  *:,:>.. «»;  %x  'jn 


no 

or* 

(JtJ 


::ii    .. 

IMI 

O'l 

00  . . . . 
(Ml  -J!'.!,  "jr* 

(Ml    7.00, 


I 

ii»^.  :{o 
L'.".r»,  «Hi 

'_'.'.&.  Oil 
ITm.  (Ml 
'J(M.  -J.'. 
L'llL'.  (K) 


r>:..H. 
:wi. 
:{so. 


•Jl.  17 

ri7.  ('.! 

.'lO.  14 
.'..s.  17 


.'{f<.  75 


.•.>. 


W 


.00 
lO.  (•> 


3:i 

(Ml  :.L'.«)i  . 

(Ki|  fii.  r>o'. 

iMi,  5:j.  I(»  .. 


)H;j:.7. 1.".^i,(i4:i.(;7  $lftr).47 
(i J! ».  01)    1 .  7L>0.  OO     2 1 2.  6S ■ . 

ckkoj  i.«iy.oc»    iiHJ.-i'j. 

•J'^H.  S«J    l.(5S(K00      IW.  TO: 
r»:{7.JJ    l,ol2.0ti:    2U1.42:. 
4:.7.or  1,020.  IK)      iy2.4U 


I 


.< 


•J.  :.•_':<.  :mi  Hi.  •_•:»  _•.  :.:u». :.:.  i.  7.^2.  («♦ 

I 

I        ; 


4»1.2'.»  1,0  to.  00 

«2!>.  OH  2.  r»7(i.  Ifi 

4:{2.c.r  2. 'H*,!.  .'^^j 

4:n.r.o;  2.  sj»7.  r»2 

\V<\.  lo;  2,  W»9.  M» 


JI.839. 14$2.n 
1.W1.6S   2.7 
1,8U9.42  2.5 
#}«».9»    I.IWIMU   2,4 

!  l.Si:{.42  2..'' 

154.85    l.W7.2.'>  2,  J 


U4.i»r>  Tio.  00    ton.  02'  n.tfio.ori 


2C3. 02} 
2«i>.  7i»; 
1H;V.>9, 
224. «w: 
249. 5S 


721.  m.KW.  !H»  .\  015.  IS  25. 4.S2.  70  2.  G2C.  67 


090. 6C  3,8^1.18  4,3 

471.  C7I  :t^k4.8r,  4,1 

:<$:{.  251  ;<^^-..54!  :i,? 

15«i.07  ;{,  240.  Ls^  3.S 

425. y*)  :i. 2.*»(K UiJ;  a.." 

645.  cui  a.9^.4'.>  4.« 


3, 968.  m  32.  U78. 17  40. 2 


Harbor.  II  inn.,  im 

irlKjT.  Wir,  impn 
IvfF,  Ala.,  impm 


indBnlelghl 


lelghBJiUrMdCanipwy.'brldEeaf. 
in,  }«,  C-,  Imprarnnuil  or  Inland  i 
Norfolk  Harbor,  Th.,  and. . . . 

■       ifWdgoaordaalTunl. 


vak.'il  J  ImpnnrcBi'n 
UrtiF,  Ga,.  iHpravfliiicnl 
T.  Ln.,  innrarBDieDlar 
Hi  BT   U.   C,  «t  ■  ■■  ' 


lir^r.  i).  C.,  JmpTDTQ 

In  fiat,  Fla.,  ImproTC 
la  Kiier,  ru.,  Impn. 

fmfrk'fii'.  ''■■'t"^*'^'" 

t  Vn     .I'... 

ItTcr,  1..  r 


HJII.       Part  IV. 


AWasli  omutmetlonofbrlrtgeotWHli.; 

onnt^XTIMa ' 

lirlilu*  CoiupaDT,  hrldin  of 

HivpT.  Po.: 

iilftllClty.conalTnolioiiof. .! 

■t  Sixth  ititBl,  Plltabnrg.  nuutrncUonor ; 


1m->hji,  Md.,  imimnMi.i.r... 

M*.,  rorttnirlVm -■  '       .■ 

CrtUlitJ',  UtiM.,  I 

lUaiuiet  ?Iam)w«  l.y   J'lv«<><rtl>  i'<„iT.ry  , 

■i«f,Kj.,  o[*rotin(;"»na"  Vjin-".,i"  l.-k  n,.,l'. 

navau,LiL        A^it'.'iiriiimvi^Vi'ntnr'.!! 
Ill,  Tes.,  £Olie  ttutlDnnf  liriilj^aai'Towi . 

Knulni-nv I 

I'linTi.,  rnnHtniption   of  briilKB   arnmn  I 

York  ilarlHVri  ini'|iravrl'| 


t-Ki 


?{M)_Lj" 


mini 


;<M    K4  I 


Bi;oii  W«rtholoiiiBir,L«.iiBi!  Arkj  linproveit 

Il»ynii  llujur.  La.,  improvBuontof. ,. 

Ikivoii  I'lifutuhlmu.lA.  taprovwurnt  ut  — 

HuVtiu  li'Arbmnr,  Ln..  imiitflVtmBni  uf 

"   liiif.m  LurooKheilj.,  Improreniefttol 

IUM'Ii  MiKDO-I*™  hapTwrBncpl  of 

1:11  vi'Ti  Muiii'bar.  Ijt,,  LiD|>n«annit  of 


It,;. :.>TMl,  ^.    .         1     . 

I!;;;:";'!';';!;'..'. .  . 

' 

^^:,:.:::jC.:Xz.::;. 

Balbuny  Httnr,  K.  H.,  Ii 

■ '"- 

1  "    ll^'tm'.    r'V,    Ml' 

»,,  -,::■  v  ..J. 

:: '-,'». 

UMb  tu  uli(l,..|i    - 

tiunnr... 

IjL'rk(>"'r>i.. 

,;,,.:    .,   ,,,,,:...   , 

: 

!;:: ' '    .:.■.■. 

:'.■'. 

'■'.','. 

.  •  .f,,^.. 

ii„, ... , .    .    , 

,'..,u....,     " 

""■■: 

1  "rn'^ignt. 

rariQOBllior.. 

i--'  ■;  ■  :■'' 

''''::•:• 

irriluLPunii- 

■  ■  Ulmrl.  con.  I 
•>r,  by  tily  o(, 


aSan».  iUw.,  eoMtnicUoB  of  briilgr  winM  i  ■oliim- 


Btsdr.  Antbn  (Eaniil  Iwitl.  tpob 
BraiHlj'wiiie  Cirrk  al  trilmingli 


Icaiuil  Iwitl.  rPOBrtAat  vmvk  at... 


. la  Bwtninuid  ClinrnlUc  luymw  by 

■PfaniiB  River.  Tei^  bnlnw  W*a>,  aunilD*Man  of. . . 
■nm  SuIUgD  Haibnr,  Tax..  ImpraTemeDf  -* 
Bmakwnlcn.  MC.  ncvaltwicyor  iDliiryuf-. 
BntoB  i*iT.  Ml!..  lrann.TBB      -    -^     * 
^rtdvu^pwrl  Barbor,  Citaii... 

m«H  unun^rlKiibla  w.,„,,,  .„ 

Brti^w.  Miuuliutina  oT  bUli  Id  uulhorlM' 

■rtAjm*  obntruftise  wiTlisitlnti.- 
BiCGil  iMiUat:,  Md., '~ 


lyte;.:: 


-^tBlfnrb, 

RittT.  Ufl.,  ini 

K.y.,bri>lgeoli 


^Sa.._ 

||M«ka  Sia««l>.  WMb, 
«  Watikltkon  Connf.v  u' 
ifcuwiwji  Iiuui'l,  He.,  n^ 
'mUnui  Jmh.  X.  Y.,  In> 
—  c  <bmki,  nnonl  of 
-nwlek  llmbiir,  O*.,  i 
ivieli  Uuiw  Bar,  Oj 


BoiMn  IbIM,   WuIih  emmlBrtion  nnil  mirri-y 

IHvmilja  Hurbortoileap  wHo-ln 

nnfltiUi  Bajou,  Vet^  M  fofUtoB.  btidRci  obiif  ri 

■kaS&oiiiirau.  Tex.,  iniiinvi-niriit  of' 

.Sattito  Bhiff;  FiB..  ncni»tmi'tlnn  of  brliltiu  ict 


'KbIMo  Hirbnr. 


<sKf"n 


UnHlwt  llarbar.  M 

U(Bdni.K.J.,b'i.i_. 
CWnliHi.t).J..>...i.>..' 
CMiB.  lluRbM,  u»'l  I 


Alte^*nf  River,  ca 

ii*tn>cti<m  Df  Jl^rr 

ml 

G>«»lM  Cimal.  Old' 

nmbi.l:i.cr.C>n'a< 

vii:,nj.i.™Vhi"«i.v..'i 

''■,,'.™". 

.I..I  .D-l  Iir>'  l><H'k. 

«,* 

ur- 

"1»" 

i.iii.a»J«i™n.nri. 

KyV.'i.VMJpiif'nKi. 

k» 
n.Vr 

nil 

'■^in^il.  Ill- nm 

••.' 

<;nii|tii  I>H'k  n 
K«iliirkj-Ri.Tr 

K)'. 

H^S^J-.^ 

n. 

I.n 

INDKX. 


SriUMT. 


raj^». 


Part  I. 


raiiiiU.  Hi*,     runtiiiui'*!.  i 

Lnk«')*  riiinii.  \Viirthiii;:tiiii.  an<l  Siiiii»iiiii*li,  with 

ru^i-r  Sttiiiid.  WaHh..  rxutiiiiiatioii  tor  a  fihip  i 

i-:iiiiil  to  I'f >iiiii>4't 

I.ittli'  Kunawhu  I{l\er.  \V.  Va.,  opt'rntiim  uiid  ; 

Din* III'  liN-k  ami  dam  on 

I \n\i\\i-  anil   rortlaiiil  Canal.  Ky..  oiN>rMtiu;;  | 

anil  »*;in*  <•!'    

Moiionuahfla  Kiv<-r.  o]H'nit inland  farruf  L<M'kA 

iuiil   1  >aiiiM  Nt»-<.  8  and  U 

^•loiiiinsiilifla  Kivcr.  |>iin'liaHi>  ot  I..o<>k  and  IKini  I 

Nn.tJ I 

Mononuahi'la  Kivit.  piiri'liaHr  of  l.ork  and  Dam  ; 

Nil.  7  

Mii-rli'SliiiiilH(':inal.  'IVnm-M.-M**'  liiv«T.  oiMTatin;^  . 

and  rjirt'  ol"     

Miihkniunni  Ilivrr,  tHiio.  oiMratin;;  ami  v.iw  of 

ill'  liarlMir  l«M-k  at  month  of 

Miiikini:Mtii  I!i\i'r.  ())iio.  o|HTntin}!  and  caitMif 

l(K-k-«  iiiid  d:inii4  i»n 

nliifi  Kivrr.  rnn'^lriu'tiiin  of  nio^bhMlani  1m«1ow  | 

nioiilh  of  Iti'aMT  KiviT,  l*a 

<Miio  KiviT.  ii|M-ialinu' and  ran'of  Davis  iHland 

n.ini.  Pa -• 

Porla^r  Lak<>  iind  Lake  Sn]M>rior  I'analn  atnts^ 
KfWfi-naw  I'oint.  Mifli  .  iniprovt-nicnt  and  op-  , 

fialin^  :ind  <a"t'  of 

Kiili'H  and  it>;:iiiatiiin>s  fur  nHo  of,  n'foinini'ndH- 
limis  iind  piopi>«i-tl  li'uihhition   for  OHtaldiHli- 

nuiit  :ind  I'nforrrnii'nl  of 

St.  <  lair  Kl at -H  Canal.  Midi..  ini]»n»vrnii-nt  of 

St.t'lair  FliitH  t'anal.  Mirh.,  o|N'nitin;;  iind  ran* 

of 

Sj.  MarX"  FalN  (^uiiil.  Mirh..  oprratin;:  and  ran- 

III         

'.iii.i|iit^il  ( 'liiinni-1.  Maf«j«..c\aniinatiiinBndiinrvovuf. 

*.in;iiHi.-  I'ljix    N.  v..  iniprovi-niriit  of ' 

iin.ir-iii'  l»a\.  X.  Y..  \i*v  of  diki-  in 

■  iiii'X  I'nik  KiviT.  Ti*nu..  impn»vi'nn»nt  of | 

';ij»i'  .Viin.  Mjihh.,  i«in.>«trn<'tion  of  lutrlxirof  n-fnjjr  at 

S;iii«l\  ]\.i\ 

.ipi   «  h;nlr-  i'\\\.  \';i..  ini]»roM'tiii-iit  of  li.irlMir  :iiid 

.ipjiiiMthi-"  iif 

ipi    I'iMi.  N"i  tlii-;i>l.  Ili\i-r.  N.  ("..  iiiipfi'viiiit  nt  "f 
iM'  l"«;it  Ilivir.  N.  r..  ali'i\  o  Wilniiiiuti'ii,  ImjiroM'- 

iiii  III  iif    .    .  .    ...         ' 

"api-  I-i-.ir  I{i\rr.  N.  C,  Jit  :inil  In-low  WiliniTi^ton. 

illl]>lilM-|MI-||t  of 

':ii'i-<ii:iiio.  Till  lit.  C.il.,  iitiil  l*i>iiil  l>nnir.  r.il.,  (>\:)nii- 
li.iliiiti  I'nr  ill  rp  liai  lii>r  nil  l';ti'ilii'  roaNi    hi'twri-ll 
■,)sr;iili  ■.  C.ni.il.  roliiniMa   liixiT.  np'pni.  iiin^tnir 

I II  n  tit    

'.i-'iiinii  ■».  II I  ill  i  lit;.  1 1  HI  •'trill  ti«  III  III     

'.i^pri  liiMr   K.\     mat  it"  iimiit  h.  liriii;;i'«d»Htriirtiii'» 
.1-1 1>   NI.iikI    lloNtnii  Iliirlmi.  Miihx..  nin>«trn«-ti(iii  of 

I'tiili:*-  l"-t wi-rii  i)  >Irri-t.  I'<i».-*ti»ii.  and 

I  il  ir  I  ill  von.  'li\.    iniiiri>\  rill*  lit  of 

■«  <l..r  Kf\  s  Il.-irlior.  I-'la  ,  itiipro\  rtin-nt  of 

iil.ir  Ki\  I  T  llailior,  Mirli..  iiiipto\  tiiii-iit  of 

Ii.iiiipl.un.  1..iki-.  Iiii-aku .iti  r  at  ( ionloii  Landin;;,  Vt 

'liaiiipl.iin,  L.ikr.  liM'akwali-i  at  Koii.sr  Point.  N.  V.. 

Ii.iiiiplain   l.aki'.  N.  V.  and  Vt..  iiiiprovrini-nt  of  nar 

r<  I  w  •»  o  I  ... 

'Iiarli  '  llixi'i    Ma'».'*..:it  Marki-tand  .\r.Miial  Htn-^'tM, 

lIoHtdii.  riioiixtrin  tion  itf  l>ridi;i-«  ai'ro.«».i 

'liar|i-.«»  i;i\i*r.  M. !•*.•*..  iinprovinnnt  of i 

liarli-foii  llarliof,  S.  <'..  iii)]iroMMiii'iit  of 

Iiaili-^toii.  S.  ( ".  roiistnif  tiiiiiof  niiiiiiii;  ra*<rniatr  at 

■|iaili\oi\  llaiiior.  Mirli..  iiii]trovrini'iit  of 

'Iiarloiti    11  ai  l>or.  I''la..  iiiipio\  i-nii-nt  of 

Ii.iriiiitf  Ilailior,  N.  v..  iiiiprovi-ini  lit  of 

liiii  liillr  Ilai  l»or.  N.  \ ..  iniiirif«  to  jiicr.**  at 

"liarK  of    Nortturn  ami  Nortliwrstirn  lakos,   lor 

n-.  lion,  pi  intiii;:.  and  di>ttri1»iitioii  of 

t'liatliaiii  llaibor.  Ma.-*.**..  iinpro\rnii'fIt  of 

' 'liattalioorlii't'  liivi-r.  <Ja.  and  .Ma.,  iniprovcniont  of  i 

i"at  lli\iT.  \V.  Va..  iiniiroMiinnt  of 

'loyiran  Il.irlior.  Mirli   i 

piKlr  liiM-r.  I..1..  iniproM-mriit  i»f 

''^'if*    roiint\.    Wa-ili..   «on?«triiition    of   lirid;:«' 

-^•rii.liiili-.  KiMral  Kllwiw  KilHi- by 

I*"^'.    <'ount\.    Wa^h.,   ronxtrurtion    of   hridi;('  • 
Muiin>,„„|,  j{.,^.    p^m   iiiv.r.  lM-t\vi-.-n   Hav  Titv  ■ 
'w.  l»\ 
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i.,«ttht>£1lM»rI!iH)v.n 


dunryiloiie  Inlet,  Vs.,  Imnruveiu'iit  of 

UbautpMhu  Hb;,  eiruuinstion  noA  niir* ry  for  tiB 
of  mfnffflin  LyuDhftTUD  bav,  Vl,  ^t  CiAtof 

Chuter  RlTnr.  Ud.,  Impniveiiieiit  of 

Cbiuuto  unit  Norlh-wwtem   IUilw»y  Cunnuny, 

Chlouo  ami  West  Hlchlgiui  lUJIvay  CoiDiwny, 
bringe  of. 

Chlrigo  Harbor,  HI,  Impmvrmmt  of. 


told^  rif , 

Cbkuo  H'^<^.  iU"  «miitru<'iJoa  o 
"VaiirtirkarSoadiTtnuK'hut  .. 
f^hclialionlnT  Itiver.  Va.,  tmpruveo 


Vhuuwtoi^eBay,  va^iiQhrovpinpiitDfii 

way  brtwRn  Delaware  Bay  aiiil 

Clilppe  <t>  Elvrr,  Wia,.alDDrani1,brlilgD 
ChlppswB  Rlrer,  Wi*.,  Int'ludlDgYBllui 

pnnratnent  or 

Cfilpptira  RlTsr,  Wla..  iiiuir  I!.i<  Cctdur. 

tioa  at  hvidga  *t:T-"-* 
Chippewa  Rlvor.  W  i  .  i 

■HimiaDr. 

Cblnp»«f«Vnl1ev  liriilj. 

Uhltla,  Bueos.  La.,  iii>j>'"i'  <    ">-'■■ 


8&iYi:..,_ _    ....    

ChocU»I.Kt»(ii!«Riv.T,Fhi.HlnlAI;i.,i„ipr.n,.iii,-nt"f, 

dioi'tank  RIvLT,  M.I..  [iD|>roveDiciilor 

ChrlKlnnnliiTw,  lie]..  In  Bbk  Umtli;  (^onuty,  o-crm- 

Hlriii-Llon  of  bridiEe (icroH 

ChrlMmRH  roint,  Tci„  siamliiatiuu  uuil  »urvi-rof 

Wml  Bay  and  Oyater  Buy.  near 

CinrJnlutl  and  Covington  Hapid  Trannit  Cnrnpuiy,  1 

Aridgaof. - 

CfnidniiBtl.  Ohio,  cwutraeUon  of  brMgeai'roiu  Ohio  ■ 

i.OngDn,  cxamtnationuiilMiirvty  I 

id  larrsyat I 


Wallo-klblvuby.. 


ginlon  Harbor,  Coira-  ImiinivBaiii 
iutm  I[t«er,  Utah.,  bnnnr«um 
dubfOot  Rlv>r,  mTc,  imip- 


■  Eianilnation  und  RDrrey  of,  Ijalweon  miiiiih  of 

IVlllamfll^Rlvflriuid^aDruiiver 

Kiaulnallon  and  nutvev  At  WillHoittto  aud  Co- 
liuiibU  rivtra  bf  Ion-  FortlaDd.  .far  SG-fbnt  cliui- 
nel , 

BBifwrlliieaiit  VancoUTar,  uiliibUiiinpnt  o 

iDinrarrnvnl  ut,  Wtwcru  bood  of  Kurk  Ih 

ftupiiUwid  Tool  or  I<rl«>(  Rulda 


Si 


INDEX. 


SVBJKCT. 


TtiRe, 


<Viliiiitliiaiia,  111.,  cuiihtrnftiiin  of  briil;:c  juruss  Illi- 

llDlf*  Iti  ViT  Mt 

<'oiiiiiifii(-«-uit'iit  liay,  Waiili.,  wt  Tacoiiiii.  bridjfe  «»b- 

Htrut-ttiiu ". 

roni|>Coii  rn.-«-k,  >r.  J..  liiipn»vfiui«nt  i»l' 

<\>iit^*uli  UivtT.  Fla..  liiii»rnvi*iiu'iit  of 

<  *ungarf«>  fiivor.  S,  * '..  iiiipruvi'iinMit  of 

r'oiinfaiit  llar)>«>r.  Ohio,  exaiiiiiiatiim  au<l  Hiii'vi'y  of  . 
(Jiiiinrrtioiit  llivt-r: 

Iini>n>v«>iiif  lit  of 

IiniirovfiiK'nt  of.  alH>vi'  Hartford,  Conn 

Iin{)n>vfmont  of,  below  Uartfonl,  CNiiiii 

Contfntiibi  Cfvi'k.  N.  <'..  im|>rovi*nii'nt  of 

(?oo|n-i-  IIiviT,  S.  ('..  miiovalof  whtUh  in 

(Nmiih'Tm  < -n'ck.  X.  tl.,  at  (.'atn<li-n.  briiiufolistnK-tinjf. 
CiNMt    Bay.  OnsKon,    ini|>n>\«>in('nt   of  entrance  untl 

barlMtr'at  

(.*ui>Ha  Itivtir,  (ia.  ami  Ala.: 

Inii>rovi*nifnl  of 

lnijm>v('iiii'n(  of,  bftwcfn   Konii',  tSa..  and   K»Mt 
'1  fntivsHC**.    Virginia    iintl    (ii'orgia    KailroMtl 

briiliri' 

Iinnrovi'niont  (»f.  lii'tw«>cn  WctuMipka,  Ala..  an<l 
Kast  Tcnni-MSL'c.    Viruinia  an<l   tie«r;[;ia  Rail- 

n»jiil  bri<l(i«" 

OjN-ratin;;  ami  iMn*  of  ItM'krt  ami  daniH  on 

CiMluilIr  IliviT,  <)n';;i»n.  inii»rov»'MU'nt  of 

Uonmado.  i\i\..  cMtabliMiinit-nl  of  luirlior  lincM  :it 

(.'ornnadoNnrtli  Inland.  (*a1.,t'Htab))Hhni«-ut  uf  luirbor 

Uni'r*  at 

Torpf*  of  Kn;:ini'4'r8: 

<'han^('H  iliiriiiv;  tho  year 

IHHtribnitou  of  oilbv.rH 

I.awii  of  Wil  Congn-H-*,  Ut  ses'iion,  itlVreiin;^ 

X  iiniber  of  ollb  rrn 

Ortii'iTM  detached 

Statement  of  rank  anil  duties  of  ottircrr*  

CorvaliiN.  On>;;on,  exaiiiiuatiun  ami  niirvey  of  Wil- 
lamette HiviT  near " 

t'oiirtablraii.  Hayoii,  La..  improM'tumt  of 

('o\  )ii;itc»n    Kv.,  ccinsti  ui-iimi  ot   hi  id^e  ai  ni'<8  Lirk- 

iu;i  Ki\  «r  .it 

ru\  in.;fiii;.  Kv.,  i-(»n.'4ti'U4  ti<>n  of  hridur  aiio.-*.'*  Ohio 

Uivirat     . ." 

(.'owlit/.    IIImt.    \Va«ii.,   at   Toledo.   roii.*<ti-iii-tiiin  of 

III  iii;i«'  a<  ri»ss 

Cowlli/  KiviT.  \\a««h..  im]>rovi-Mii'Mt  of 

('iiHik.>>tiin,  Minn..  fXauiinatiou  and  .surM-v  of  iN'd 

Kivt-r i»f  tin*  Norfli  and  tributarit-.s  .ibuve 

Oonmiver    l.i',:lit.   Si.   I.awrmci*  iliver.   N.    V..  re- 
moval of  xlnial.s  near 

Cnnilii'riand  llivrr.  'l\nn.  and  l\\..  inipr-tvenimt  of. 

.\bo\  »t  month  of  tlo'  dfllii'o. 

,\lH»\e  Na.siivilh'.  Trnn 

lUdow  NumIi villi'.  Ti-nn 

SoMih  Fork  of  Ky 

(^inilHiJand  Sounil.  (ia.,  iin]W'ovi-iiirn(  of 

t.'iiiritiii  k   rotintv.    N.  ■('.,    Inidm-  of,   oh.Htrnctin!; 

Tolls  ( 'nek   ..:. 

(!iirrihii-L  >oiind.  X.  t'..  iui|iro\«  nicnt  of 

(jiitiylinnk  Island.  Ma.s.s..  examination  and  >nrvey 

of  <',ina|iitsi(  ('Iianml,  near '.. 

Cti\aiio;:a  Kiver.  Olijo.     i.svr  (Meveland  Harbor.) 
Cyi>r»'.>*«i    Hayon  and  laU«-.s  'net ween  Jeller.'*<in.  Tex..  I 
and  .SliroxejMirt.  La.,  .survey  of ' 

n.  I 

Danm  and  loek.-^.     {Sre  CaDals.) 

DAilionne.  Iiayoii.  La..  im]iniveni<nt  of , 

D.irieij  Harbor,  (Ja..  im]iri>venient  of ! 

Parieii  ILii'liiir.  lia.,  renio\al  of  un-^ks  in 

DaMiU  Nland.  New  York  JlarlMir,  .sea  wall  and  eni- 
b.iiikiiieiit  at ■ 

iJavis  l.-*laml    Dam.  Ohio  liiver.  Ta..  operaiinn   and 
eare  of  

l)e  I'ere.    Wis.,   eonstnieljoii  of  hrid;]fO  aeross  Fo\   ■ 
Kiverand   Oovernmeul    eanal   at 

I>elawjire  P.ay : 

I)ela«an»  I  beak  water ' 

HarlMirofrefn:;e  n«'ar  nionth  of,  examination  tor. .' 

lee  liarlior  at  iie.e!  of.  eon.strnetion  of 

Lewes,  l)rl..  eon^itrueiion  of  iron  pii-r  near I 
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Part  III.        PiiM  IV. 


WatiT^ftu'v  )N-twi-cu  Cliiurtitcnt^iK-  Hiiy,  Vu..  aiiil.  j 

iiuiirovi'ineiit  €»f 

Deluwran^  llreakwater.  Del.,  'nipr«»v<«mi'nt  i»r 

IMawxrv  }%uilroatl  roiiininiv.  liriiI>;o  of 

IVUwan  Hiver  Pa.  and  X.*  J.,  at  PliilaiMpIiiu,  im-  ' 

proveuient  of ! 

UeLaware  Kiver,  I'a.  and  N.  J.,  iui]tri»viMiirut  ol' I 

Di-kiwaiv  River.  Pa.  and  N.  J.,  n»inov.il  ol"  wreck  at  i 

riiiladrlpliiit 

IVpanment  of  CaliforuiA,  report  ofoD^incer  oftirrr. . ' 
Drpartiiirut  of  the  Columbia,   report  of  tfnt;iiu-or  < 

ulfii-fr I 

DrpartiuGnt  of  the  Missouri,  roport  of  ontfinefrMfficLT  | 
Drpartmi-iit  of  the  Platto.  report  of  en  iiincorortirtr. . 
Depart iueut«.  uiilitary.    reconuoi.ndani'cn.    exploia- 

tHmn,  and  surveya  in 

Ueput,  £n^ini>er ! 

UeM  <;hntttA  Kiver.  Wat»h.,  near  Olympia,  examina- 
tion of ! 

I>e»  Muinra  K.ipiiU  Cauul  and  Dry  I)o4>k,  Vpi^ratinjj:  ' 

and  care  of 

D«k  Moines  Kapidn,  MiHuit^sippi  Klver,  iinprovi'uient  ■ 


of. 


Detroit  l!iver.  Mirh.,  improvement  of 

District  of  Columbia,  improvementand  rarcof  pablit*  , 

bitjldiu};^  and  j^niiindit 

Dijiirkt  of  (Columbia,  water  Hiipply  of 

Divlxioo  enifineers ' 

IKviviioDA,  engineer ' 

Doboy.  Ga..  ami  Sai>elo,  Cia.,  examination  and  Hiirwy  I 

of  innidc  route  1k»1  ween 

Dry  ibivk  at  St.  MaryA  FalU  Canal,  Mirh | 

Diy  dock.  Des  Moinea  Kupida,  operatiu};and  <-anM>f., 

Dnck  Island  Harbor,  Conn..  imi>rovement  of ^ 

DnlHth  Ilarbor,  Minn.,  conHtnirtion  of  l)rid;:o  of  , 

i-ity  of  Dnluth  across  eiimd  at  entnineo  of 

Dnlnth  Harbor,  11  inn.,  improvement  of 

Dulutli.  Minn.,  eonstruction  of  brid/^n  acros.-t  ninul  . 

at  entmmTe  of  Dnluth  Harbor  bv  oily  t\t' 

DululU,  Kvti  Wing  and  Simthem  Ikiiilniad  Company,  ^ 

bridge  of 

Dnnie.  Point,  <:al.,  and  Point  CapiNti-auo.  ('al..  ♦x-  ' 

andnation  for  deep  harbor  on  PaelfircoaHt  between.! 

Dumpfn;;  of  ballast  in  approaehfs  to  New  York  liar-  ; 

bor,  andrerommuudationH  and  proposed  li>;:i!4lation  ] 

to  iirevent I 

Dunkirk  Harbor.  N.  Y.,  improvement  of , 

DnraiKl.  Wis.,  bridjreobstnictinfr  ('bippewaKivernt. 
DqwuiIhU   Kiver,  Wash.,   eun.straetiou  of    buidue 
aerou 

K« 

Kaule  Harbor,  Mich.,  iinprovemcnt  of 

East  (.-bester  (hn-ek,  N.  Y ..  improvement  of 

EastKiver,  N.  Y..  establishment  of  harbor  lines  in. 

Kast  River,  >r.  Y..  improvement  of 

^jHterullrauehof  tliel*ot4tmae.  (Nee  Anaco^tia  Kivrr.> 
J***}"  Slough,  Wash.,  ronstnictiou  «»f  brlduo  amws. . 
«'»  HarlHir,  Xew  Kochelle.  N.  Y..  im|irov<'nient  of. . 
Waarto^n^  Marthas  Vineyard,  Mass.,  impro\euienl 

VAi  ^^^^'^  harlwr  at 

g»i«to  River,  S.  C.  improvement  of 

#!?*  liiftifl.  Wash.,  eonstrue.tlon  of  bridge  ai:ross 

^ '  Hchalin  Hiver  at 

*|'?*abeth  Kiver,  X.  J.,  impnivtMuent  of 

'•l«abeth  Kiver.  Va.,  mo<lilieatioii  of  harbor  Hues  at 

_  Y®''^'*'^  nuvv-yanl,  in  South  l>rancli  of 

**»Ulvir.  Ah\.,  at  Elk  Kiver  Mills,  construrliun  of 

p."'ridm'  aen)ss 

mt  ^l^**"'  ^'•^■'  i»"pi"OV»rment  of 

***  Kiv«T  Mills,  Ala.,  eountruction  of  bri<l;;»'  urru.Sf* 

Klklii^erat ^. 

JSlk  llivrr,    Wash.,   e^mstruction  of  lindye  arross 

,  Jviut  h  Ba v T 

Blk  ilivcr.  AV.  Va.,  imjirovi'uienJ  of 

Hk  River.  W.  Va..  obstruct  ions  in 

J^ngineer  deiiot 

>^);iiicer  divisions " . ' 

Eu^iueer  schiMd,  I'nititl  StatcM 

Engineers,  iMttaliou  of 

Kujfineera,  Chief  of,  ollict-  of  t  he 
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Enginrem,  Cnnuof.    (So  CurpiiorEnKiniKtB.) 

EBEintmi,  dlvliign - 

GiietnriTA.TlHi  Owrd  eT,  (&a  Bwud  of  BnglnHn, 


a  BntA  pratcotlan  of 


sm  4 


Kw'umbU  Rivnr,  Flk.,  ImpioT 
Knjini-cr  ilcpnt 


Ul»l<i>tppi  HlYFrConolif-wini 
MlMrmrlRlvtrCommi.Bluu. 
Hhv  York  HnrboT,  Hiiuerrlii' 
NurlhMTi  onil  NuMIiWMH — 

■lirvpysof 

PuUin  IniildiBm  w»l  ;.-n>i 

MiwninRDt,  Witslili,-^.i 


II  kfcw,  Dtwrlg  and 


Wi«6inirt™  AqoerViir'l 

VMInSKLna    KiUoIuil    I'urk    c.^slnu'liuu    iDd 

liiipri»VM«tDtorrun<i«iiiiil  wiil«i:'!  lu 

niUlilll™r»l " 

EnNtI,  Wiwli,.  l4iiHliMiiIUlTaf  InprgYHiientCoBi' 

v«nj  iif.  iirtiie«or, 

RiplvrnUvna RDil  rMumniilMBaciM •■■ 


m 


','i'nndiiiVm.V"' 


SrBiiMiirl,  Mlih..  liniiru\Kmisn^  nl 
rrnnkliii,  Ln.,  raniovul  otwTM'V 
FniiKrli  briinil  Rivrr,Tfnu.,lnnn 


WtWiiV.-. -\ 
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G. 


6«lT«»ton  Bay,  Tex.,  iiiipTDvenient  of  »hi|i«-hai>iH-t  ;i.        •^^ 
Galreatoii    CV>nnty,   Tex.,   cuortruitiwn    nf    i*ii4^r 


WcwtHaybv 

GalTMton  Harbur.  I'ex..  iiiiprovemcnl  oi  fUinti'Cr  t^ 
Galv««toD,  TfX..  rxaniination  and  *iirT<-y  of  Wt-^i 

Bay  from  < -hriiitniaii  Point,  ni^r 

G«BO>%  Edith  T.  (Hchooner).  removal  ^f  wrtt'k  of  .   ■ 

GaaooiuMle  River,  Mo..  imiintroni«'nt  of 

Ciaaper  River,  Ky.,  near  its  month,  bridgi*  olit>:nicT- 

fug 

Oaoley  River,  W.  Ta..  const  met  ion  of  liridjrf  :uto*?». 

Gmhley  River.  W.  Vs..  improvement  of 

.    Georgetown  Harbor.  S.  <.'..  imi>rov«-nn-nt  of 

Gkn  Ci»v«  HarlMtr,  X.  V..  iniprovenKMit  of 

GkmcefttAr  Harbor.  Mas.n.,  improvfiiicnt  f>f 

GonloB  luuidin^.r^keChnniitiaJn.  Vt..  break  water  at. 
Goremora  iHluud.  Xevr  York  liarbor.  M'a  wall.n  at . . 

Gowanna  Bay,  N.  Y.,  imnrovemmt  of 

6owaiin»CYw*k<'hannel,2s'ew  York  Harbor,  improve-  : 

ment  of 

GrmiMl  Uavea  Harbor.  Mich.,  improvement  of 

Grand  Maraia.  Mich.,  im]>rovemcut  of  hnrlnir  of  ref-  t 

ng©  at 

Grand  Marain.  Minn.,  improvement  of  liarlN>r  at 

Grand  River,  Mich.,  below  Grand  lilapiti.H,  cxamina-  i 

lion  and  survey  of j 

Grand  Klver,  Oliio,  b(>Iow  Richmond,  cxamiiintion  > 

and  nurvey  of 

Grand  River,  Ohio.    (Kee  aUo  Fnirimrt  Harlnir.)  I 

Graveaend  Bay,    N.  Y.,    eatnbli.snment  of  harbfir  I 
lines  iu I 

Gxaveaend  Biiv.  N.  Y..  removal  of  wreck  in 

Great  Chiuy  iiiver.  X.  Y"..  improvement  i»f '. 

GrmtFallH,  Potomac  River,  erection  of  llshwayH  at. ' 
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Great  Kuaawlia  River,  W.  Va.,  improveiiu-nt  of 

Gveat  Kanawha   River,  W.Va..  ii^ury  to  eluunielH  I 

*tMl  iniprovementn  iu ' 

weat  Kunawha  Kiver,  W.Va.,  openitiuK  ""'^  t*«»^  ! 

of  lockfl  and  dama  on > 

GifatLakes.  (;S<r«'Northemand  XorlhwcHtem  lakes.) 

uRar  Miami  embaukltient.  lud j 

wft«t  Pedee  River,  S.  i\,  improvement  of 

"»wtfPedec  River,  S.  C,  near  Society  Hill,  bridjre  ' 
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^"••t  Sodna  IJay,  X.  Y..  ini]>niveme«t.  of  harbor  at.; 

JjWea  Bay  Harlior.  Wis.,  imnniveiuent  of 

"'eeii  Jacket  Shoal,  Providi'uce  Kiv<'r,   R.  I.,  re- 

ol^^ior ' 

^r**i  River,  Kv.,  operating  and  care  of  loekn  and  ' 
*««ftaon 


glr^port  Sarbor.  X.  Y"..  improvement  of 
grf^'ilrich  Hay,  R.  I.,  iuiprovement  of . . , 


Q^j***  Pointe  ChanneL  Mich..  iiiii>rovenient  of 

1**;'  Colorailo   and  Santa   Fe   Railway  Coiiip.inv. 
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^'^ndotte  River.  W.  Va..  improvement  of 
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Kitiii]»Hvillf,  111.,  (*oii8triU'tii*u  of  bridge  u<'m8.'«  lUi- 

uoiH  Kl v«r  ttt 

KjiuawhA  aud  Michigan  (Ohio)  Hallway  Conipaiiy, 

liridij^e  of 

KiiMkaakia  River,  111.,  iinprovenieiit  of 

IvennebfC  Kiver,  Me.,  between  Watorville  airtl  Au- 

>;tiHt4i,  examiuAt  ion  and  survey  of 

Kennebec  Kiver,  Me.,  couAtraetion  uf  l)rid;;o  acroH.s 

A  tkiuK  Bay  at  Phippsbiirp; 

Kennel>eo.  River,  Me,,  improvement  of 

Kennelmnk  River,  Mc,  Improvement  of 

KeuoHha  Harbor,  Wis.,  impruvement  of 

Kenton  f'ouuty  and  Canipbtdl  f'ounty  Jtri<l<;e  ('(»m- 

patiy.  bridge  of *. 

Keiitilck}'  River,  Ky.,  at  Frankfort,  britl^je  ubstnu't- 


Pago. 


injf. 


Kentucky  River,  K  v.,  improvement  of 

Kentueky  River,  ivy.,  operallnji;  and  cai-e  of  Iwikw 
and  dafim  on 

Kewaunee,  fin^en  Ray  and  Western  Railroatd  Com- 
]mny,  bridco  of '. 

Kewaunee  Harbor.  Wis,,  improvement  of 

Kewaunee  River,  Wi«.,  at  Kewaunee,  conHtruction 
of  bri<l;^  aeroHH 

Kewaunee.  Win.,  construction  of  bridge  acrosH  Ke- 
waunee River  at 

Keweenaw  Point.  Mich.,  improvement  and  ojK'rating 
and  care  of  ranal.s  .ktorh 

Key  West  Harbor,  Fla.,  improveniont  of  nortbweHt 
entrance  to 

Ke^-port  Harl»or,  N.  J.,  improvement  of 

Kings  ('onnty,  N".  Y.,  bridge  of,  obHtrueting  New- 
tow^l  C*re*?k' 

Kiuuickinuic  River,  Wia.,  at  Clinton  ntreet,  Mil- 
waukee, conHtrnction  of  bridge  acronn 

Kla»kuine  River,  Oregon,  improvement  of 


La  Playa,  Cal.,  t^tabliahment  of  harbor  lines  at 

Lafayette,  Oregon,  reconatruction  of  bridge.  acnwH 
Yamhill  River,  n»>ar 

Lafourche  Hayou,  La.,  improvement  of 

La  Grange  Bayou.  Fla.,  improvement  of 

I<aG range  Loi^k  and  Dam,  Illinois  River,  HI.,  operat- 
ing and  care  of 

Laimaw,  Wash.,  oonHtructiou  of  bridge  aerosH 
South  Bay,  Elk  River,  at 

Lak<*  Shore  and  Michigan  Southern  Railway  Com- 
pany, bridges  of 

T^kes,  Great.  (.JferNortliemand  North  wchjitu  lakes.) 

I.4ikes,  Northern  and  Northwestern.  {Sef  Northern 
and  Northwestern  hikes.) 

Land  and  River  Impn»vement  Company  of  Everett, 
Wash. .  bridgcof 

Larcbmont  Harbor,  N.  Y.,  improvement  of 

Laws  of  52(1  Cong.,  Ist  sess.,  atliHtting  Cori>s  of  En- 
gineers   

Leaf  River,  Miss.,  improvement  of 

Leavenworth  and  Platte  County  Bridge  Company, 
bridge  of * * . . 

Leavenworth,  Kans.,  construction  of  liridgc  across 
Missouri  River  at 

Legislation  proposed  for  e^tabliMbment  and  enforce- 
ment of  nilen  and  regulations  for  usi^  of  canals 

Legislation  proposed  to  pruvcut  dumiting  of  ballast 
iu  approaches  to  New  York  HarlM)r 

Leonardtown,  Md.,  improvement  of  harbor  at  Brc>ton 


Bay 


Levisa  Fork  of  Big  Sandy  River,  Ky.,  improvement 
of .' '. 


J^iewes.  Del.,  construction  of  iron  i>ier  near 

Lowes,  Del.,  impmvement  of  inland  waterway  be- 
tween Chiucoleague  Bay,  Va.,  and  Delaware" B;ia', 
n<*ar "....,'. * . . . 

Lewis  County,  Wash.,  construction  of  Iniduc  across 
Cowlita  River  by 

Licking  River,  Ky!,  between  Fanners  and  AVest  Lib-  " 
ertv,  "improvement  of 

Licking  River.  Ky.,  between  Newi)ort  and  Coving- 
ton, const  ruction  of  bridge  across 7.  .i 
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LRU*  HJRbnr,  N.  H.,  InitirwrniBiit  ot  hubor  nt 


8.C.,  ImprovRit 


I.IUU'  |-iiiro  1VIVM-,  o-*-.,  BuprovirraBuv  ui  , 

[.Irili*  lli'il  UItiv,  A.i1(^  !ni)HVniucue  ar 

l.lMIr-  Uivpr,  Mo.,  iatgntaoaMitnt. 

Miili'  SikIik  Kay,  If.Y.,  Imprm-eiBMit  af  Imrlwi 
Llflcn  Pninl,  I^e  Erie.  (Urrar  ofvkiwta  nff ... 

l.Wloemuu  Tuint,  Kr..  imorovmneiit  of 
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akn-Inint.  N.  C,  Rnnrovament  nf 

oftheCliletnrEnutiiesn 

£ttdM)i>biirE  Harbor.  M.  ¥.,  Improvpncnt  nf 

^lo  Klvw: 

Bi4dg«  Iwlween  Glnrinnnir.  Dbin.  and  Cxiliiu- 

too,  Ky.,  ooMtrncHnn  or 

Sob  below  moaUi  nf  Unm-r  Ilivi-r,  Tu.,  rnu 
iitnii;Uon  of 


'  !& 


]ni|i»TMiiOBtaf  FnlbioT,  I^ulavlllp.  Ky 

lotpnTcnnil  nf  [iHlUna  Chiitr,  FiIIk  of. 

I>pnnlh«  and  rare  nf  llavin  IhLiikI  Itain,  l** . . . . 

lluoratlDK  and  ram  of  I^iiliiTillo  omt  PnrtlHnil 

ni^a>l,KF 

,  -    IfaasbiHUH  DD,  opumtlan  nf 

rOD  Cllj,  Pa..  nnulTDctlon  of  bHilgOARnui  A1lpgh«i7 


l«BOI(  Harbor,  tr.T.,_, 

■ntlTW,  Maty  K.  (MbooDBrl, 

Alyitiiila  Eirbor,  Wash,,  rxnniinol  oil  an<1  simrv  n 
"  (Sj-nipl".  Wn»h.,  MUblUhment  of  liarlmr  Hunt  iii . 
On«n»«V  Harbor  (or  Wvw).  Va.,  Imprnvcinuil  of. 
piOarin,  Irfiko,  aiiniy  of  Ulack  Creek  rjbinl 


Uncoilan  I!nllni*dCimi[i«By.l>rldflror... 

imf  Wm-.  Ito^  InpniTHBHit  of 

■  iHhVcnli.  VIx.,  eaMlrneliiw  •>f  btidK*  ■• 

Itlvrml  WlinDnilD  aTuiw,  by  city  uf... 

<  Inwi'Eii  lUrbnr.  X.  T.,  trnfintYrinent  dT,  . . , 


nrarChrli 


P»aipiaf«lUT(T.  Mid.,  fiBproVMneBtor {  210 

PakqiiutukBlvn-.N.  0.,  Iinimramaitcf |  IM 

rniwoii' Hiver.TI'.  J..  hmiroTmiiMit'ir '  Uf-    8?U 

PnMuil.-  Klvw,K.J..inipniTeiiii>ntof..il->v..  N.miirk.i  HC    BIO 

lWaivHii-,.i,X..I.,jini.r.ii.„,..|,r,.'   I,...,.   ■,.  «ai-k  '  liK    8T3 


l'ii(ii\rii[  iii.,.r.  Htl-  Improvemc-nl  nf 1« 

hiMr.!  iiikT;iifrr,  K.I.Hnl(,'oon.,ln.pn.vBnieut"f.-  W    HTl 

l'iivi1ii,k.-l  Ituir.II.I.,  Imnrovnupntof I  iW    lilB 

1'r-iirl  Hiv.r.  Hi,-.,  ^itilrit  furTfim.  inlflnJi-enB'nt  of.  Sl^ 


■  jWkMm.  inllinlVeTm'nt  of. 


IVl ►'■"!  Jiiiir.  Mi;„       llrir' 


IVii»n'rilaIU*lnif,  i;i|*.,im  rnvnud     n( IS* 

I'i'iiNiiiki-i- IlnrlHir.  tVn,,         ruviMnEB   uf ;w"> 

IVlllHuli-r  IlrirlHir.  Jttfari,,,  imnNVWI-Ilt  rtf 'Ki 

IVrtli  AnilBi.v.  N..I.,  intt(ll«c(i(TflnDrhi«lifirlint»ot.  :1B« 

r..|a1.mi»  rm-k,  r«l.,   TtiiinnnnMlor     .ra 


IVi«.H.'...-vmiim.v,.r  injury  .,r 

I-iiK'l.uki-.  Uii-fi..      uniW  MBt  .   mbiixiMn. . 
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Subject. 


Point  Judith,  R.  I.,  oonstmotion  of  harbor  of  refuse 


FoDock  Kip,  Mobs.,  removal  of  wrecks  on  and  ncHir 


Page. 


Part  T. 


Poncbatoula  River,  La.,  improvement  of 

Porcupine  Island,  Me.,  constmction  of  broiikwater 

ftom  Mount  Desert  to 

Port  Chefltor  Harbor,  N.  Y.,  improvement  of 

Port  Clinton  Harbor,  Ohio,  Improvenieut  of 

Port  Clinton  Harbor,  Ohio,  removal  of  wreckK  in 

Port  Day,  X.  Y.,  above  Niagara  Falls,  ezuraii)nti<m 

and  survey  of 

Port  Huron,  Mich.,  improvement  of  Bla<*k  Rivcrat . 
Port  Jefferson  Inlet,  N.  Y.,  improvement  of  harbor  nt. 

Port  Washington  llarbor.  Wis.,  improvement  of 

Portage  Can^  Wis.,  reconstruction  of  bridge  aeri>H8. 
Portage  City,  Wis.,  reconstruction  of  bridge  across 

Poruige  Canal  near 

Portage  Lake  and  Lake  Superior  cauuIh,  across  Ke- 
weenaw Point,  Mioh.,  improvement  and  o]M)ratiiig 

and  care  of 

Portage  Lake,  Mich.,  harbor  lines  in 

Portage  Lake,  Mich.,  improvement  of  harbor   of 

reftige  at i 

Portland  Harbor,  Me., '  improvement  of 

Portland  Harbor,  Me.,  improvement  of  channel  in 

Back  Cove 

Portland,  Me.,  construotion  of  mining  casemate  at . . . 
Portland,  Oregon: 

Bridges  across  Willamette  River,  construction 

of,  by  city 

Examination  and  survey  for  25-foot  channel  in 

Willamette  and  Columbia  rivers  below 

Harbor  lines  at,  establishment  of 

Improvement  of  Willamette  and  Columbia  rivers 

at  and  below 

Improvement  of  Willamette  River  above 

Portsmouth  Harbor,  K.  H..  improvement  of 

Poat  of  Willeta  Point,  N.Y 

Potumac  FUtH,  Washington,  D.  C,  trespasses  upon. . 
Potomac  River: 

Bridge  at  Three  Sistera,  near  Washington,  D.  C, 

oonstructiun  of 

Eastern  liranch  of.    (See  Anacostia  River.) 

Examination  and  survey  of 

Fish  ways  at  Great  Falls,  erection  of 

Improvement  of,  at  Mount  Vernon,  Ya 

Improvement  of,  at  Washington,  D.  C 

Trespasses  on  Potomac  Flats 

Powow  River,  Mans.,  improvement  .of 

Presque  Isle  Peninsula.  Erie  Harbor,  Pa.,  preserva- 
tion and  protection  of. 

Providence  River,  R.  1.,  improvement  of 

Providence  River,  R.  I.,  nimovalof  Green  Jacket  Shoal . 

Provincetown  Harbor,  Mfiss.,  iniprovrment  of 

Poblic  buildings  and  grounds,  Washington,  D.  C, 

improvement  and  care  of 

Pnbuc  works,  occuTwinoy  or  injury  of 

Paget  Sonnd,  Wasii.,  examinuti<m  and  survey  for 
ahlp  channel  through  Swinomish  Slough,  coumu-t- 
ing  Saratoga  Passage  and  Skagit  Bay  with  Padilhi 
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Paget  Sound,  Wash.,  examination  for  ship  canal  t(» 
connect  lakes  Union,  Washington,  and  Saniaiiu>ih 
with 

PnltneyviUe  Harbor,  N.  Y.,  improvement  of 

Python  (schooner),  removal  of  wreck  of , 


Queens  County,  If.  Y.,  bridge  of,  obstructing  New- 
town Creek 


Racine  Harbor,  Win.,  improvement  of. 

Rah  way  River,  N.  J.,  ini  provement  of 

Rancocas  River,  N.  J.,  improvement  (»f 

Ranoocaa  River,  N.  J.,  removal  of  wreck  in 

Rappahannock  River,  Va.,  iUiprovemont  of 

Rantan  Bay,  N.  J.,  establishment  of  harbor  linoe  in. . 

Riyritan  15ay,  N.  J.,  improvement  of 

JEtaritan  Bay, K.  J., removal  of  wrvck  in 
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Itnl  0.l(.r,  Wi..,  r,-™B»troc.Hon  irf  bri'd^   wmM 

Acd  Hook  Chimuel.  New  yarVlLul»rilinpniv-ra»tiL 

kSIi  KlT-r'«frt.«  North.  MliS,  «>d  N .  Dak.,  .nd  trib- 
auirl»  aliore  Faigiu  Fnllii  luU  Ccmkslan.  euiui- 
natton  »nd  »IUT6T  m 

0-1  RW^  of  Ih-  >rnrlb,  Winn.  Bud  K.lWr..  Impw-- 

BmlwoiHl  Cneh,  Cal..  tiimmveiocnt  of ...^...... 

IteserrolniitttieadwaMnofUfulMtppimvn 

ItcMrvDin    Bt  mnnxa  oC  MluiHlppl,  St    Cmtl. 

1 

);oiii-    iBlimd,  Oro«iiii,  uiiiuiliiiilLoii  oC   WlJlaniBlIa 

liouSB  Poiirt,  LA*  Clianiiilidu,  N.  T.,hrei,kWDtWirt- 

8. 

SftWno  Rive^  TsT„  between  Sabine  Lake  and  Snd- 

St'clolr  Flats  Canal.  Mich.,  iaiaiim  to  plcn,  eic.,  of. 
fit.  Clair  Fbt.  Canal.  Mich..  Sperating  L«l  cU  of- 
St.  Clair  lU™r,llidhremo»d  or  wreck  In..- 

33 

^.S?  «''«'«^'''''''"«  "-  "outt^b^lJE^-nf 

81.  LairroncB  KlTer,  aVogdonsbi^  N.  t.,  toprant 

l«[ween  Siniw  Wands  and  Crnaaover  Light 

" 

8t- LonlalUvBT,  iV-ii..  and  liiinn-.  below  Fond  d  1.  iiio, 

toidge'^oM": ;.?.....  I"::.!;?"'.'™.': -."." .''!. 
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Subject. 


St.  Marys  Falln  Canal,  dry  dock  at 

^t.  MarvH  P^iUln  Canal,  Mich.,  occapaney  of  (lOvom- 

nient  landn  and  iiOurii*H  of  piera  at 

St.  AlnryH  FuIIh  ('auul,  Alioli.,  operatinfx  and  rare  of. 
St.  M.iryH  Kiver,  Midi.,  ut  tin*  Fallfi,  iniproveMi«>nt  of. 
St.  MiirynKlvcr.  Mich.,  LM't\i'ooitWhit4^Fi8h  Buy  and 

I>etoar  lii^ht-houMe,  survey  of .' 

St.  Maryn  Kivcr,  Mich.,  iniprovenicni  of  Hay  I^ake 

Channel :...*. 

St.  MaCth<«WH  (Hteanier),  removal  of  wn>('k  of 


St.  Paul,  Minneapolis  and  Manitoba  Kailvcii}'  Coni- 
)»any,  brid<;e  of. 


St.  Fuiil.  Minn.,  ganging  MiHiiis.Hlp))!  llivcr,  near  .. 

Kalom  Harbor.  Mm^.,  improvcnuMit  i>f 

Salkahatchio  Kivor,  S.  C,  ini|>ruventcnt  of 

SaiQamiHh  Lakfl.  Waoh.,  examination  for  ship  canal 

to  countx^t  Png«t  Sound  with 

8au  Diogu,  Cal.,  e^tabUHhrnent  of  harb(»r  liiw^  at 

San  Diego  Harbor,  Cal.,  and  adjacent  watcnt,  cstab- 

liahniont  of  harbor  linen  in 

Sau  Diego  Harbor,  Cal.,  improvemr-nt  of 

San  Francisco,  Cal.,  construction  of  mining  caaomato, 

etc.,  at 

Sail  Francisco  Harbor,  Cal.,  fortilication.sfor  defeuHe 

of 


San  Joaquin  Kivcr,  Cal.,  improvement  of , 

Sau  Luis  Obispo  Harbor,  Cal.,  im]>rovenient  of , 

Sail  IVdro  Bay,  Cal.,  examination  for  deep  harl)or  ut 

San  I'eilro,  Ciil.,  CHtahlisbment  of  harbor  lineH  at 

Sand .  Beach.  Lake  Huron,  Mich.,  improvement  of 
liarlior  of  refuce  at 

Saudurtky  lUvy.  Ohio,  conHtruction  of  brld;re  acrotM., 

Sundusky  City  Harbor,  Ohio,  improvemeni  of 

Sandusky  Ki  ver,  Ohio,  improvement  of 

Sandy  liay.  Cape  Ann,  Mbhs.,  conHtruction  of  har- 
bor of  refuge  at 

Sandy  Hook  Bay,  N.  J.,  establishment  of  harl><»r  | 
lines  in ^ 

Siindy  l£ook,N.il.,  dumpingof  ballast  in  approaches 
to  Sew  York  Harbor  otf. 

Santa  Monica  Bay,  Cal.,  examination  fur  deep  har- 
bor ut 

Sautee  Kiver,  8.  C,  improvement  of 

Sa|>elo,  Oa.,  and  Doboy,  Ga.,  examination  and  survey 
of  inside  route  between 

Sarasota  Bay,  Fla.,  improveuifnt  of 

Saratoga  Passage,  Waah.,  and  Padilla  Bav,  Wash., 
exaniination  and  survey  fur  ship  channel  through 
Swiuomlsh  Slough  connecting 

Saugatnck  HarbfU',  Mich.,  improvement  of 

SangerUea  Harbor,  N.  Y..  improvement  of 

Savannah,  Ga..  and  Femaudiuu,  Fla.,  examination 
and  survev  of  inside  ront4^  between 

Savannah  If  arbor,  Ga.,  improvement  of 

Suvanuah  Harbor,  (xa.,  removal  of  wreck  in 

Savannah  River,  Ga.,  iraprovenu*nt  ut' 

Siivville,  N.  Y.,  improvement  of  BroT^-ns  Creek 

Scnotd,  United  States  KugimuT 

Schuylkill  Kivor,  Pa.,  impn) vement  of 

Stntiiate  Hjirbor,  Ma^s.,  impnn-emont  of 

S^'attlo,  Wash^  examination  for  ship  canal  to  con- 
nect lakM  Union.  Washington,  and  Siimaniish 
with  Pugot  Sound 

8«ybe1,  D.  £.,  and  Hugh  >r.  Camp,  bridge  of 

Sliawneetown  embankment.  111 

>  Sheboygan  Harbor,  "Wis.,  improvement  of 

Sheboygan  Kiver,  Wis.,  in  Sheboygan,  recoii.Htnic- 
tiou  of  bridge  acros.s '. 

Shebi>ygan,  Wis.,  reconstruction  of  bridge  across 
Sh<)boygaL  Kiver  in 

Bheensbeid  Bay,  N.  Y.,  improvement  of i 

Ship  Island  Harb«)r,  Miss.,  nMuoval  of  wrp<-k  in 

Shctfil  Harbor  N.  J.,  improvement  of 1 

Shreveport,   La.,    and    Jetferson.   Tex.,   survey  of  i 
lakes  between 

Shrewsbury  River,  N.  J.,  at  Hi^blaml  Beach,  con- 
Htruction of  bridge  across 

Slirewsbnry  River,  X".  J.,  improvement  of 

Sister  lalands,  St.  Lawrence  Kiver.  N.  Y.,  removal 
ofahoalanear 

Siuslaw  Birer,  Oregon,  improvement  of  mouth  of  . . 

Skagit  Bay.  Wash.,  and  Padilla  Bay.  Waah.,  exami- 
auitioa  and  aunrey  for  ship  channel  through  Swino- 
niiali  Slongb  oonneciing 
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Subject. 


Tnmpn  Buy,  Fin.,  imprnvomonf  of 

Tar    River,  N.  C,  at   Tarlioro,    recoDstniction   of 

bri<lue  hcfohh 

Tar  Rr\ '^r,  N.  C,  impn»vonient  of 

Tnrboro,  X.  C,  revouBt ruction  of  bridge  acrosa  Tar 

River  at 

Taunton  River,  Mass.,  improvement  of , 

Tchefanrt*  River,  La.    (See  Chefancte  River.) 

Tohula  Lake,  Mifia.,  improvement  of 

T»*clus  Bayou,  La.,  Improvement  of 

Teclin,  Bayou,  La.,  removal  of  wreck  in 

T«iin»'WMPe  River: 

Bridge  at  Johnsonville,  Tenn.,  reconstruction  of. 

Im)»rovement  of,  al)ove  Chattanooga,  Tenn 

Improvement  of.  ))olow  Bee  Tree  SSlioals,  Ala 

Imi)rovement  of,  below  Chattanooga,  Tenn 

Improvement  of,  between  Chattanooga,  Tenn., 

and  foot  of  Bee  Tree  Shoaln.  Ala 

MuRcle  Shoals  Canal,  Ala.,  operating  and  oare  of. 

TennaH  River.  La.,  im))rovement  of. 

Terrelxmni^,  Bayon.  La.,  improvement  of 

XhameH  RivtT,  Conn.,  improvement  of. 

Threo  Siritora,  near  Waahington,  D.  G.,  conatmction 

of  bridge  acroas  Potomac*,  River  at 

Thunder  lUty  Harbor.  Mich.,  improvement  of 

Thnnder  Bay  River,  Mloh.,  improvement  of , 

1'iokfaw  River  and  tribntariea.  La.,  improvement  of 

Ti<>ondei-oga  River,  N.  Y.,  improvement  of 

Tillnm(N)k'  Baty  and  Bar,  Oregon,  examination  and 

Hurve V  of 

Tillamook  Bay  and  Bar,  Oregon,  improvement  of. . . 

Tolwlo  ITnrbor,  ( )bio,  improvement  of 

To1*m1o.  Waah.,  conntruction  of  bridge  aoroHH  Cowlits 

River  at 

Tombigbee  River,  Miss,  and  Ala.,  improvement  of. . 

Below  DemopoliH 

Bet  wet^ii  Demopolin  and  Columbus. 

Biitween  Fulton  and  Vienna 

liet  ween  Walkera  Bridge  and  Fulton 

Tonawaiida  Harbor,  N.  T.,  improvement  of 

Torpedoes 

Townnend  Inle  t-,  N.  J.,  removal  of  wreck  at 

Trade  water  River,  Ky .,  improvement  of. 

Trent  River,  N.  (;.,  improvement  of 

Trinity  River,  Tex.,  improvement  of 

Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  im- 

provem«»nt  of 

Tulls  Creek,  N.  C,  at  TuUs,  bridge  obstruoting 

Tnlls.  N.  C  bridge  obstructing  Tolls  Creek  at , 

Turn  water.  Wash .,  examination  at 

Two  Rivers  Harbor,  Wis.,  improvement  of 

IT. 

TTmpqua  River,  Oregon,  improvement  of 

Union,  Lake,  Wanh.,  examination  fi>r  ship  canal  to 
«*4>nuert  Pugot  Sound  and  Lake  Washington  with. 

United  Railroails  of  Washington,  bridge  of 

Urbana  Creek,  Va.,  improvement  of 

Use  of  public  works  by  corporations  or  individuals. 

T. 

Valley  Street  Railway  Company,  bridge  of 

Vancouver,  Wash.,  establisument  of  harbor  lines  at 
Vancouver,  Wash.,  examination  and  survey  of  Co- 

luuibi:i  River  near 

Vermillion  Harbor,  Ohio,  improvement  of 

Vidal,  Bayou,  La.,  iu]>rovcment  of 

Vineyard  Haven,  Masr«..  improvement  of  harbor  at .. 

Vineyard  Hhvou,  Maan.,  removal  of  wreck  near 

Volunia  Bar,  Fla.,  improveuieut  of 

W. 

Wabash  River,  Ind.  and  111.,  improvement  of 

Wabash  River,  Ind.  and  HI.,  improvement  of,  above 

Viueenues , 

Wabash  River,  Ind.  and  111.,  improvement  of,  below 

Vinccnues 

Waeeamaw  Rjver,  N.  C.  and  S.  C,  improvement  of., 
Wahkiakum  County,  Wash.,  cimHtniction  of  bridge 

across  Al^er  or  Brookn  Slough  by 

Wallvski  Kiver,  Oregon,  constniotion  of  bridge  of 

Clutaop  County  aoross « 
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Willamette  River,  Oregon : 

Bridge  at  Albany,  conRtmctlon  of 

Bridges  at  Portland,  conRtruction  of,  by  city  . . .. 
Examination  and  survey  for  25-foot  channel  be- 
low Portland 

Examination  uid  survey  of,  at  Clackamas  Rap* 

ids,  Koes  Island,  andCorvallis 

Harbor  linos  at  Portland,  establiHhment  of 

Improvement  of,  above  Portland 

Improvement  of.  below  Portland 

Willapa  River,  Wash.,  construction  of  bridge  across 

sonth  srm  of 

WOlets  Point,  N.  Y.,  post  of 

Wilmington,    Del.,  construction  of  bridge  across 

Branu>' wine  Creole  at 

Wilmington,  Del.,  improvement  of  harbor  at 

AV^ilmington  Harbor,  Cal„  establishment  of  harbor 

lines  m 

Wilmington  Harbor,  Cal.,  Improvement  of 

Wilmington,  N.  C,  improvement  of  CajH)  Fear  River 

at 

■  Wilson  Harbor,-  N.  Y.,  improvement  of 

Wilsons  Point  Harbor,  Conn.,  improvement  of 

WinthropUabor,  M^iss.,  improvement  of 

Winyaw  Bay,  S.  C,  improvement  of 

Wisconsin  River,  AVis.,  reconstruction  of  bridge 

across  Portage  Canal 

Wisconsin  River,  Wis.,  surveys  for  reservoirs  at 

sources  of 

Withlacoochee  River,  Fla.,  improvement  of 

Wolf  River  at  New  London,  Wis.,  reconstruction  of 

bridge  across 

Woodbury,  J.  B.  (schooner),  removal  of  wreck  of 

Works,  public,  occupancy  or  injury  of 

Wrecks,  removal  of 

Browneys  Island,  Moosabeo  Reach,  Mo 

Cobbs  Island,  Va.,  off 

Cooper  River,  S.  C 
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Pamlico  River,  N.  C,  opposite  Swan  Point 

Pollock  Rip,  Mass.,  on  and  near 

Port  Clinton  Harbor,  Ohio 

liancocas  River,  N.  J 
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Yadkin  River,  N.  C,  improvement  of 

Yamhill  River,  Oregon,  near  Lafayette,  reconstruc- 
tion of  bridge  across 

Yaquina  Bay,  Oregon,  improvement  of  harbor  at ... . 

Yazoo  River,  M iss.,  improvement  of 

Yazoo  River,  Miss.,  survey  and  protJect  for  improve- 
ment of  mouth  of 

Yellow  Banks,  Wis.,  impn>vement  of 

Yellowstone  National  Park,  construction  and  im- 
provement of  roads  and  bridges  in 

Yellowstone  River,  Mont,  and  N.  Dak.,  improvement 
of 

York,  Andrew  J.  (schooner),  removal  of  wreck  of . . . . 

York  Harbor,  Mo.,  improvement  of 

York  River,  va,,  improvement  of 

Youchiogheny  River,  Pa.,  at  Boston,  constraotion 
of  Dridse  across , 

Yonngs  River,  Oregon,  improvement  of 
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